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Degree _ D.S.N. Major Subject _Adylt Health

Name of Candidate __ Caro] Patricia Rilev
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Self-Care, and Pulmonary Function of Patients with Chronic

Obstructive Pulmonary Disease

Chronic obstructive pulmonary disease (COPD) is a leading cause
of disability and death in the United States. The goal of pulmonary
rehabilitation is to restore the patient to the optimum level of
functioning within the Timitations imposed by the disease. Patients
who complete multidisciplinary pulmonary rehabilitation programs fre-
quently report positive outcomes, but published research has provided
only limited support of the effectiveness of pulmonary rehabilitation.

The purpose of this study was to ascertain the effects of a pul-
monary rehabilitation program (PRP) on dyspnea, self-care, and pul-
monary function of patients with COPD. Orem's Self-Care Theoretical
Framework was used to guide the study.

A quasi-experimental nonequivalent control group design was used
with 15 patients in the treatment group and 11 patients in the control
group. Treatment group patients completed a 12-week, 36-session multi-
disciplinary PRP. |

Data collection for demographic variables and the dependent

variables of dyspnea and self-care was done through home visits.
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Pulmonary function results were obtained from medical records. Dyspnea
was measured with two visual analog scales (VASs) and two Modified Borg
Scales. Self-care was measured with the Self-Care Questionnaire de-
veloped for this study. Pulmonary function was measured by the forced
vital capacity (FVC), forced expiratory flow in the first second (FEVl),
forced mid-expiratory flow (FEFZS%-75%)’ and the maximal voluntary
ventilation (MVV).

No statistically significant differences between groups post-PRP
were found in dyspnea, self-care, and pulmonary function. The dif-
ference between groups in self-care approached significance. The
validity and reliability of the Self-Care Questionnaire were supported
by the findings of this study. The rigor of the statistical procedures
used to test the hypotheses, the small sample size, and the mild sever-
ity of disease characteristic of this study sample contributed to the
outcomes of the study. Although dyspnea, self-care, and pulmonary func-
tion were not significantly affected by the PRP, patients who completed
the program reported increased activity tolerance with less dyspnea.

Recommendations for future study included repeating this study
with a Targer sample, further instrument deve1opment, studies of the
effectiveness of pulmonary rehabilitation programs using other varia-
bles, and studies of effective strategies to use in teaching the

chronically ill.
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CHAPTER I
Introduction

Pulmonary rehabilitation has beén described as a new frontier in
the care of patients with chronic obstructive pulmonary disease (COPD).
Thomas Petty, a physician who has authored many articles as well as texts
on pulmonary care, has stated: "“All evidence points to the fact that
rehabilitation techniques forestall both morbidity and mortality. There
is more to life than just surviving, however . . . Pulmonary rehabi]i-
tation probably does more to improve quality of life than anything else
.. . (1984, p, xiii).

In published research evaluating the effectiveness of pulmonary
rehabilitation programs, the most frequently studied variable is pulmon-
ary function. Most of these studies have failed to demonstrate signifi-
cant changes in pulmonary function following rehabilitation programs.
Some authors, however, do report conflicting results (Kochansky, Hendrix,
& Markel, 1986; Sinclair & Ingram, 1980). Others question the appro-
priateness of pulmonary function as a measurement of effectiveness of
such programs because of the progressive and irreversible pattern of
chronic obstructive pulmonary disease (MacDonnell, 1981).

Dyspnea is the predominant symptom of COPD that alters the quality
of life for many individuals. The severity of dyspnea may range from
slight shortness of breath with moderate exertion to severe shortness of
breath with the slightest physical activity, such as reaching for a
glass of water (Esperson, 1988). A primary focus of pu1monaky

1
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rehabilitation is reducing the disability caused by dyspnea, thereby
improving the quality of 1ife (DeVito, 1985). Patients frequently use
the subjective measure of changes in level of dyspnea to support the
effectiveness of rehabilitation programs (Petty & Nett, 1981).

Education directed toward the development of self-care skills is a
major component of most pulmonary rehabilitation programs (MacDonnell,
1981). Evaluation of the effectiveness of education is frequently cited
in the Titerature to support the effectiveness of programs (Howland
et al., 1986); however, post-program assessments of education usually
relate to knowledge géined, not necessarily to changes in self-care
actions. There is 1ittle documentation in research literature as to
specific types and frequencies of seif-care actions performed by patients
during or subsequent to a rehabilitation program; however, these actions
are considered to be the means by which the patient gains control over
the disease (Ries, 1987).

The Tlack of published research to support numerous positive comments
made by patients of the effectiveness of pulmonary rehabilitation pro-
grams led to the proposal of this study. The investigator sought to
ascertain the effects of a specific pulmonary rehabilitation program on
dyspnea, self-care, and pulmonary function of patients with chronic
obstructive pulmonary disease.

The Problem
Impact

The impact of COPD on the individual and on society is phenomenal.
In the United States the disease ranks as the fifth leading cause of
death with a mortality rate that has almost tripled in the last 30 years
(Bullock & Rosendahl, 1988). Lambert and Lambert (1985) reported the

death rate as 30,000 per year. COPD is second only to heart disease as
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3

the Teading cause of disability among American workers receiving Social
Security disability payments. COPD is also a major contributor to work
time lost (Lambert & Lambert).

Symptoms

Chronic obstructive pulmonary disease is a clinical syndrome
characterized by airway obstruction and/or loss of elastic recoil. Other
acronyms include COLD (chronic obstructive lung disease), COAD (chronic
obstructive airways disease), and CAL (chronic airway Tlimitation
(Woolcock, 1984). COPD is sometimes used as a specific diagnostic label
but most often refers collectively to chronic bronchitis, emphysema,
and asthma (Higgins, 1984). These diseases commonly coexist, and COPD
aimost always involves an interaction between at least two of the three
disorders (Niewoehner; 1983). Distinguishing which of the three
diseases is the primary pathologic process is often difficult because
of common etiologies and symptoms. The predominant symptoms include
dyspnea, cough, wheezing, and fatigue (DeVito & Kleven, 1987; Lewis &
Collier, 1986; Petty, 1986).

Dyspnea, one of the most frightening of all bodily symptoms, is
the problem that most often Teads the person with COPD to seek health
care. Brooks and Brawner (1981) opened an article with the following
anonymous quote made by a patient:

I was gasping for air, but there was none to breathe, I felt my

1ife pass before me. I was drowning in a sea of air. If I must

die, please let me take that last breath; I cannot rob my soul from
it (p. 32).

Quality of 1life has less meaning when a "guud" day is described as
being able to walk to the dining room table to join the rest of the
family for a meal. Quality of life becomes of primary concern as the

patient increasingly feels powerless in preventing progression of the
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disease. Inadequate coping mechanisms and a sense of powerlessness
result in maladaptive behaviors that create a vicious cycle of increased
shortness of breath, decreased activity level, and progressive weakness
that only causes more dyspnea (Petty, Hudson, & Neff, 1973).

Dyspnea, or shortness of breath, results from the specific and col-
lective pathophysiological processes that occur with chronic bronchitis,
emphysema, and asthma. In chronic bronchitis, changes in the bronchial
mucosa cause excessive secretion and accumulation of mucus and bronchial
inflammation with edema (Bullock & Rosendahl, 1988). Obstruction to
airflow results in dyspnea. In emphysema, there is enlargement and
destruction of air spaces distal to the terminal bronchioles resulting
in destruction of alveolar walls and the puimonary capillary bed. In-
tact overdistended alveoli trap air causing the normally passive process
of exhalation to become a very active process, greatly increasing the
work of breathing and causiné marked dyspnea (Porth, 1986). Asthma is
characterized by increased reactivity oflthe trachea and bronchi to
various stimuli resulting in airway narrowing due to a combination of
bronchospasm, mucosal swelling, and increased secretions. Work of
breathing, particularly for inhalation, is greatly increased and dyspnea
results from closed or narrowed airways (Branscomb, 1984; Farzan, 1978).

Chronic obstructive pulmonary disease, for most patients, has an
insidious onset and is progressively debilitating (Shekleton, 1987).
Often the disease is well advanced when a diagnosis is made. Treatment
will not reverse the pathophysiological changes in the lungs; however,
treatment may slow the progression of the disease (Petty & Nett, 1981).
Diagnosis |

Petty (1986) reported that 25 million Americans have some degree of

chronic airway obstruction with varying degrees of physiological
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impairment. The most specific diagnostic test used to assist in dif-
ferentiating obstructive lung disease from other causes of impaired
Tung function is pulmonary function testing, specifically the measurement
of forced expiratory volumes known as spirometry (Gardner & Crapo, 1983;
Petty, 1986). Some authors diagnose obstructive lung disease solely on
the basis of spirometry results. Petty (1986) described an obstructive
defect as being present when the FEV1 is decreased and the forced vital
capacity is less than 70% to 80% of predicted. In obstructive disease,
the ratio of forced expiratory volume in the first second to the forced
vital capacity is less than 70% (Carroll, 1986). |
Episodic exacerbations of the pathologic processes involved may
alter spirometry findings. Between periods of exacerbations, lung tis-
sues do not return to normal or to the previous state, and pulmonary
damage is a slow progressive process (Bullock & Rosendahl, 1988).

Rehabilitation

Care of patients with COPD must address educational needs. Studies
show that health education can increase the patient's understanding of
the disease and teach self-care skills useful in coping with airway
obstruction (Ashikaga, Vacek, & Lewis, 1980). However, Howland and
colleagues (1986) concluded that education programs for COPD patients are
unlikely to improve the patient's health status unless the programs are
part of comprehensive rehabilitation that includes physical conditioning.

Rehabilitation has been defined as the process by which disabled
individuals are provided opportunities to develop self-care skills neces-
sary to return to the highest possible level of independent functioning
(Branscomb & Weems, 1986; Knust & Quarn, 1983). Comprehensive pulmonary
rehabilitation programs, in which nurses play a vital role, utilize a

muitidisciplinary approach to achieve this goal (Moser, Bokinsky, Savage,
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6
Archibald, & Hansen, 1980). Early assessment of educational, physical,
and psychological needs is important in designing a comprehensive plan
for rehabilitation specific to the individual (Harris, 1985). Nurses
participate in the development of this plan, assist patients in the
identification of options, and implement nursing actions to assist the
patient in the development of self-care skills to maximize independence
(Knust & Quarn).

In pulmonary rehabilitation, as in other areas of nursing practice,
much of what nurses do has been derived empirically without adequately
controlled testing and is based on personal professional practice exper-
ience as well as on the practice experience of others (Lagerson, 1979).
The effectiveness of most therapeutic elements of pulmonary rehabilita-
tion has not been established (MacDonnell, 1981). Little research has
been decne related to self-care activities of patients with COPD. Although
most nursing texts or articles dealing with the care of patients with
COPD address educational needs, few published studies identify specific
self-care activities and the effects of educational programs on self-
care actions.

Pulmonary rehabilitation programs are said to reduce numbers of
rehospitalizations, reduce overall costs of care, and improve the quality
of 1ife (Callahan, 1985; Dudley, Glaser, Jorgenson, & Logan, 1980;
Fishman & Petty, 1971; MacDonnell, 1981; Moser et al., 1980; Ries, 1987;
Toevs, Kaplan, & Atkins, 1984). The problem lies in the fact that
research does not clearly support the effectiveness of pulmonary rehabili-
tation programs. Thus, funding for such programs will continue to be

lTimited, restricting access to patients who could benefit from them.
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Even when programs are locally available, many physicians will not refer
patients due to program costs and the lack of documented effectiveness
(Callahan, 1985).
Purpose
The purpose of this study was to ascertain the effects of a specific
pulmonary rehabilitation program on dyspnea, self-care, and pulmonary
function of patients with chronic obstructive pulmonary disease.

Significance of Study

Nurses participate in providing comprehensive health care to pa-
tients with COPD. Comprehensive care addresses principles of rehabilita-
tion, whether the care is given through an established pulmonary re-
habilitation program or in a general acute or primary care setting.

The American Nurses' Association (1980) defines nursing as "the
diagnosis and treatment of human responses to actual or potential health
problems" (p. 9). These human responses are the phenomena of concern '
to nurses. Dyspnea is clearly a human response to a "perceived inability
to breathe nonnallyf (Moser, 1977, p. 220) and is an appropriate focus
for nursing research. In a broad sense, self-care is a human response
to a health problem, and pulmonary function is a physiologic measurement
of the human response to the disease process. Thus, self-care and pul-
monary function are phenomena of concern to nurses and are appropriate
foci for nursing research.

In patients with COPD, inadequate coping mechanisms and a sense of
powerlessness result in other human responses of maladaptive behaviors
Pulmonary rehabilitation programs are described as effective in break-
ing the cycle of increased dyspnea caused by maladaptive responses

(Fishman & Petty, 1971). However, the Tack of published research
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documenting significant improvement in objective parameters following
pulmonary rehabilitation programs retards the development of such pro-
grams.

Pulmonary rehabilitation is described as a new frontier in the care
of patients with Tung disease (0'Ryan & Burns, 1984). This new frontier
needs to be explored and studied through formal research to evaluate
the effectiveness of the goals of pulmonary rehabilitation. The goals
are to maximize independent functioning in activities of daily living,
to increase activity tolerance and efficient energy expenditure through
exercise and physical training, and to educate patients regarding the
disease process, medications, and therapeutic techniques (Harris, 1985).

Theoretical Framework

Dorothea Orem has developed a theoretical framework of self-care
which serves adequately as a basis for rehabilitation nursing practice
(Knust & Quarn, 1983; Orem, 1985a; Porter & Shamian, 1983). The theo-
retical framework consists of three constructs; the Theory of Self-
Care, the Theory of Self-Care Deficits, and the Theory of Nursing Sys-
tems. Orem's theoretical framework was used to guide this study and
is illustrated in Figure 1.

Orem (1971, 1980, 1985a, 1985b) defines self-care as "the practice
of activities that individuals personally initiate and perform on their
own behalf in maintaining 1ife, health, and well-being" (Orem, 1985b,
p. 84). Self-care requisites are described as "the purposes to be at-
tained through the kinds of actions termed self-care" (Orem, 1985b,

p. 85). Three types of self-care requisites are identified:
1. Universal self-care requisites which are common to all human

beings;
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Figure 1.

Note.
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Orem's Conceptual Framework for Nursing

From Mursing: Concepts of practice (3rd ed.) (p. 32) by Dorothea
Orem, 1985, New York: McGraw-Hill. Copyright 1985 by McGraw-
Hill. Reprinted by permission. (See Appendix A for related
correspondence).
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2. Developmental self-care requisites associated with human de-
velopmental processes and with conditions and events occurring during
various stages of the life cycle; and

3. Health deviation self-care requisites which result from genetic
and constitutional defects, human structural and functional deviations,
and medical and diagnostic and treatment measures (Orem, 1985b, p. 90).

The self-care requisites determine the therapeutic self-care demand
which Orem (1985b) defines as "the totality of self-care actions to be
performed for some duration in order to meet known self-care requisites"
(p. 88). In determining the therapeutic self-care demand of a patient
with COPD, the universal self-care requisite of maintenance of a suf-
ficient intake of air may assume primary importance. In other less acute
periods, forced early retirement may lead to a greater therapeutic self-
care demand as it reflects a developmental self-care requisite. The day-
by-day living with the disease creates health deviation self-care requi-
sites. A patient's total therapeutic self-care demand varies according
to the self-care requisites which exist at a given point in time.

Therapeutic self-care care demand establishes areas in which seif-
care is needed. Self-care agency refers to the power or ability to
engage in self-care. The specifications for self-care agency, as well
as the specific self-care activities, are determined by the therapeutic
self-care demand (Nursing Development Conference Group, 1979). Self-
care activities of patients with COPD generally fall within the types of
activities inciuded in breathing retraining, energy conservation,
exercise reconditioning, and lifestyle changes.

Orem (1985a) .uses the relationship between self-care agency and
therapeutic self-care demands to determine when nursing care is needed.

Figure 2 illustrates this relationship. When the patient's self-care
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Orem, 1985, New York: PcGraw-Hili. Copyright 1985 by McGraw-
Hil11. Reprinted by permission. (See Appendix A for related cor-
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demand exceeds self-care agency, a self-care deficit results. Accord-
ing to Orem's Theory of Self-Care Deficits, a need for nursing exists
only when a self-care deficit is present or can be projected. If the
therapeutic self-care demand is less than self-care agency, a self-care
deficit does not exist, and nursing is not needed. However, if the
therapeutic self-care demand is greater than the self-care agency, a
self-care deficit does exist, and nursing is needed.

Orem (1985b) stated that the Theory of Self-Care Deficits serves
as the core of her general comprehensive theory of nursing. The third
theory included in Orem's framework is the Theory of Nursing Systems
which is illustrated in Figure 3 and provides the basis for nursing
agency to therapeutically meet self-care requisites of the individual in
the presence of a deficit relationship. Three nursing systems are
identified: (a) wholly compensatory nursing system, (b) partly compensa-
tory nursing system, and (cj supportive-educative nursing system.

Patients who need wholly compensafory nursing care include:

(a) those who are unresponsive to stimuli and unaware of their environ-
ment, (b) those who are alert and able to make decisions regarding self-
care but are unable to initiate self-care actions due to physical Timita-
tions, and (c) those who are alert and physically able to perform self-
care actions but lack the ability to make rational and reasonable judge-
ments about their care. These patients need a nurse to perform self-
care actions for them.

Patients who need partly compensatory nursing care are those who
are able to perform some self-care actions but need the nurse to: carry
out other self-care actions, to guide and direct self-care actibns per-
formed by the patient, to provide physical assistance with self-care

actions, to provide psychological support, to control or regulate the
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environment, or to teach knowledge and skills necessary for continuous
and effective self-care. In the partly compensatory nursing system,
responsibility for self-care is shared by the patient and the nurse.

Patients in the supportive-educative nursing system are those who
need periodic guidance or who are able and can learn to perform self-
care actions but cannot do so without assistance. The nurse provides
guidance and support, provides a suitable learning environment, and
teaches self-care knowledge and skills.

Orem's theoretical framework of self-care is an appropriate basis
for rehabilitation nursing and was used to guide this study. Nurses
caring for patients in a rehabilitative setting are viewed as functioning
within the supportive-educative nursing system described by Orem (1985a).
The role of the nurse, as described and addressed in this study, is pre-
sented as the role functions and responsibilities of a nurse practicing
within the supportive-educative nursing system. Orem's three categories
of self-care requisites (universal, developmental, and health deviation)
were used to generate a list d¢f self-care behaviors specific to patients
with COPD. The list of self-care behaviors was used to develop the
Self-Care Questionnaire instrument tested in this study. Although the
self-care theoretical framework is complex, its applicability to re-
habilitation nursing renders the framework a practical basis for guid-
ing this study.

Hypotheses

For statistical purposes, the six hypotheses were stated in null
form:

1. There is no significant difference in dyspnea between control

and treatment groups post-pulmonary rehabilitation program (post-PRP)
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as measured by the Usual Dyspnea Visual Analog Scale (VAS), Worst
Dyspnea VAS, Usual Dyspnea Modified Borg Scale, and Worst Dyspnea
Modi fied Borg Scale.

2. There is no significant difference in self-care between control
and treatment groups post-PRP as measured by the summative score on the
Self-Care Questionnaire.

3. There is no significant difference in pulmonary function be-
tween control and treatment groups post-PRP as measured by the FVC,
(forced vital capacity), FEV1 (forced expiratory flow in the first sec-
ond), FEFosq 754 (mean forced expiratory flow during the middle half of
the forced vital capacity), and MVV (maximal voluntary ventilation).

4. The amount of variance in dyspnea explained by the demographic
variables of age, sex, race, marital status, education background, in-
come range, number of years since first noticed shortness of breath,
pack years, and health locus of control is equal to O.

5. The amount of variance in self-care explained by the demographic
variables is equal to 0.

6. The amount of variance in pulmonary function explained by the
demographic variables is equal to O.

Definition of Terms

The following terms were defined theoretically and operationally
for the purposes of this study.
Pulmonary Rehabilitation Program (PRP) - The PRP in this study was

a 12-week, 36-session rehabilitation program provided by a selected
facility in the southeastern United States for patients with pulmonary
disorders.

Dyspnea - Dyspnea was defined as the subjective perception of dif-

ficult breathing that interfered with desired activities and lifestyle.
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Operationally defined, dyspnea was the patient's scores on the Usual
Dyspnea VAS (visual analog scale), Worst Dyspnea VAS, Usual Dyspnea
Modified Borg Scale, and Worst Dyspnea Modified Borg Scale.

Self-Care - Self-care was defined as the process by which an
individual assumes an active decision-making role in the performance of
activities that allow the individual to function effectively in promot-
ing or maintaining the individual's optimum state of health. Opera-
tionally defined, self-care was the patient's summative score on the
Self-Care Questionnaire.

Pulmonary Function - Pulmonary function was the spirometry measure-

ment obtained by standardized pulmonary function testing equipment of
forced expiratory airflow volumes and maximum voluntary ventilation. The
variable pulmonary function (operational) had four levels: The FVC,
FEVI, FEFZS%-75%’ and MVV. The terms pulmonary function and spirometry
are used interchangeably in this study. Although spirometry is a more
specific term, pulmonary function was chosen as the name for this
variable to facilitate retrieval of this study from publication indices.

FVC - The FVC or forced vital capacity is the maximum amount of air
an individual can exhale after a maximal forced inhalation (Guenter &
Welch, 1982). Operationally defined, FVC was the ratio of the patient's
FVC to the predicted forced vital capacity of an individual of the same
age, sex, and height, under standard laboratory conditions and was re-
ported as percentage of predicted.

FEV1 - The FEVI, or forced expiratory flow in the first second, is
the volume of air exhaled during the first second of a forced vital

capacity maneuver (Harper, 1981). Operationally defined, FEV1 was the
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ratio of the patient's FEV1 to the predicted FEV1 of an individual of
the same age, sex, and height, under standard laboratory conditions
and was reported as percentage of predicted.
FEF 25%-75% - The FEFZS%-75% is the mean forced expiratory flow dur-
ing the middle half of the FVC (Harper, 1981). Operationally defined,

FEF g Was the ratio of the patient's FEFZS%-75% to the predicted

25%-~75

FEF 9 of an individual of the same age, sex, and height, under

25%-175
standard laboratory conditions and was reported as percentage of pre-
dicted.

MVV - The MVV, or maximal voluntary ventilation, is the volume of
air exhaled in a 60-second time period during repetitive respiratory ef-
fort (Sobol, 1983). Operationally defined, MVV was the ratio of the
patient's MVV to the predicted MVV of an individual of the same age,
sex, and height, under standard laboratory conditions, and was reported
as percentage of predicted.

Patient - Patient was defined as an individual who was under the
care of health care professionals. This definition was adapted from
Orem's (1985b) definition of patient. In this study, patient was opera-

tionalized as an individual diagnosed with COPD.

Chronic Obstructive Pulmonary Disease (COPD) - COPD was defined as

diseases of uncertain etiology characterized by persistent siowing of
airflow during forced expiration (American College «f Chest Physicians
& American Thoracic Society, 1975). COPD is described as a clinical
syndrome resulting from the individual and/or collective pathophysio-
Togical effects of chronic bronchitis, asthma, and emphysema (Daly.
1985).

Pack Years - Pack years was an indicator of smoking history and

was treated as a demographic variable. Operationally defined, the
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variablie pack years was the number of packs of cigarettes smoked per
day multiplied by the number of years smoked (Lewis & Collier, 1986).
Health Locus;of Control (HLC) - HLC was treated as a demographic

variable and defined as a psychological variable which reflects the per-
ceived locus of control over one's health (Wallston & Wallston, 1978).
Operationally defined, HLC was the three scores on the interna1 (IHLC),
chance (CHLC), and powerful others (PHLC) subscales on the Modified
Multidimensional Health Locus of Control (MHLC) scale.

Assumptions

1. Participants in the study had the motivation and energy to
develop and practice self-care skills.

2. Participants in the study had the cognitive ability and disposi-
tion to develop and practice self-care skills.

3. Educational programs presented to treatment group patients did
not vary in content or method of presentation.

4, Patients were able to comprehend and respond appropriately to
items on the instruments used in data collection.

5. Pulmonary function measurements were obtained under appropriate
testing conditions with maximal pa;ient cooperation.

6. Differences in dyspnea, self-care, and pulmonary function were
not significantly affected by the specific obstructive disease pro-
cess(es) present in each patient.

Limitations

1. The study sample was one of convenience, and the investigator
was unable to randomly select participants for either the control or
treatment group.

2. The study sample was small diminishing the power of statistical

analyses to infer real differences between treatment and control groups.
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3. The treatment group involved patients from only one puimonary
rehabilitation program.

Summary

The purpose of this study was to ascertain the effects of a pul-
monary rehabilitation program on dyspnea, self-care, and pulmonary func-
tion of patients with COPD. Dyspnea is the major variable by which pa-
tients evaluate the effectiveness of pulmonary rehabilitation programs.
Pulmonary function has been the variable most frequently assessed by
professionals in evaluating effectiveness of PRPs; however, most studies
show no statistically significant changes. The effectiveness of the
educational component of pulmonary rehabilitation programs has been
assessed in measures of knowledge gained rather than actual behavioral
change. Few studies published relate to the self-care activities of
patients with COPD.

This study combined the three dependent variables of dyspnea, self-
care, and pulmonary function to ascertain the effects of a PRP. The
need for this study was supported by the discrepancy between published
research, using objective measures, which failed to support the effec-
tiveness of pulmonary rehabilitation programs in the presence of subjec-
tive statements and objective findings indicating improvement in the
patient's condition. The variables addressed in this study were not
assegsed in combination in published research at the time the study was

conducted.
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CHAPTER 11
Review of Literature
To organize the review of the volume of literature related to the
variables considered in this study, the following approach was used.
Studies related to the assessment of dyspnea are first presented. Self-
care literature, in general, is then reviewed followed by self-care as
specifically applied to COPD. Selected literature addressing pulmonary
function is addressed. Finally, literature related to pulmonary re-
habilitation programs is presented.
Dyspnea
Dyspnea may be experienced under a variety of circumstances. Strenu-
ous activity leads to dyspnea in healthy persons, but in those with com-
promised Tung function, minor activity can precipitate shortness of
breath, or dyspnea may occur even at rest (DeVito & Kleven, 1987). The
sensation of dyspnea is subjective in nature and includes both the per-
ception of difficult breathing and the reaction to that sensation {Comroe,
1974). The very anxious person may compiain of dyspnea on minimal exer-
tion with minimal lung disease, while the stoic appears not to be
bothered even though moderate to severe respiratory insufficiency exists.
Moser (1977) reported the case study of a 64-year-old businessman who
was visiting a nearby city for an important business conference. He be-
came suddenly short of breath and lost consciousness with severely
labored respirations that Ted to a respiratory arrest. His close busi-
ness associates reported to emergency personnel that he had been in

20
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“vigorous" health without physical complaint. The tentative diagnosis
of a massive pulmonary embolus was made and appropriate treatment ini-
tiated. When family members arrived, they reported he had been under
the care of a physician, and they had noticed increasing shortness of
breath with exertion, but he refused to discuss it with them. His family
reported he had progressively structured his life so that the dyspnea
would not be apparent, especially to his business associates. Further
diagnostic tests revealed severe respiratory failure superimposed on
marked COPD. An autopsy showed extensive pulmonary emphysema and pneu-
monia. No emboli were found.

At the other end of the spectrum is the patient who came to the
emergency room complaining of severe shortness of breath, chest pain,
tingling around the mouth, and dizziness. Arterial blood gases indicated
respiratory alkalosis consistent with hyperventilation. Further assess-
ment data included a statement by a family member that the patiént had
received a phone call concerning the death of a close relative shortly
before the onset of dyspnea. Treatment of this patient included
breathing into a paper bag. The patient was discharged and sent home.

Both situations represent patients with dyspnea. The dyspnea was
just as real to the patient with hyperventilation as it was to the pa-
tient in acute respiratory failure. Studies have repeatedly shown that
physiological measures of lung function such as Tung volumes, expira-
tory flow rates, oxygen consumption, and arterial blood gases have shown
minimal correlation with report of dyspnea (Janson-Bjerklie, Carrieri,

& Hudes, 1986). Dyspnea is a subjective experience and is difficult
for another person to quantify. Attempts to assess dyspnea must in-

clude subjective measures.
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Early investigators conducted studies using exercise testing to
measure exertion dyspnea based on the idea that dyspnea is the result
of increased work of breathing. Hugh-Jones (1952) used an exercise test
to measure respiratory work with a breathlessness scale on which patients
were asked to identify their perception of their breathlessness. The
investigator reported general agreement between the physiologic measure,
termed dyspnea index, and the patient's perception of dyspnea.

The breathlessness scale used in Hugh-Jdones' (1952) study was the
earliest reported clinical scale and had been in use for several years
to establish clinical grades of breathlessness (Fletcher, 1952). The
Fletcher scale ranged from grade 1: "Is the patient's breath as good as
that of other men of his own age and build at work, on walking and
climbing hills and stairs"? (p. 577) to grade 5: "Is the patient breath-
less on talking or undressing, or unable to Teave his house because of
breathlessness?" (p. 577). The standardized respiratory disease ques-
tionnaire published by the American Thoracic Society (1978) contained
a scale known as the Grades of Breathlessness Scale, or GBS, which also
had five levels or grades of dyspnea. Investigators who used either
Fletcher's Scale or the GBS assigned a grade of dyspnea according to the
level of activity necessary to produce shortness of breath. The wording
of the GBS was similar to Fletcher's scale. The investigator assigned
the grade of dyspnea, for data collection purposes, based on the pa-
tient's response to questions about what caused dyspnea.

Haas, Pineda, Haas, and Axen (1979) expanded the concept of dyspnea
to functional capacity in evaluating patients for pulmonary rehabilita-
tion. This §ca1e used five functional classifications reflecting the

extent to which dyspnea affects a person's way of life. The classifi-

cations ranged from full functional capacity (Class A) with
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insignificant COPD symptoms, to no remaining functional capacity (Class

E) indicating that the individual had dyspnea at rest, was confined to
a wheelchair or bed, and was completely dependent on others to carry
out activities of daily living.

A serious Timitation of these scales may be that the level or grade
of dyspnea was assigned by the investigators based on the patient's
responses. The grade of dyspnea was not selected by the patient. Ano-
ther limitation was that the levels of dyspnea were not distinct and
were subject to individual interpretation.

In 1982, Burdon, Juniper, Killian, Hargreave, and Campbell used a
modification of the Borg scale to assess dyspnea. The original Borg
scaie measured perceived exertion on a digital scale which ranged from
6 to 20. 0dd numbers on the scale were labeled beginning with the num-

ber 7. The scale ranged from very, very light, the description given

for number 7, through the number 19, which was labeled véry, very hard

(Borg, 1970). This format for a scale is known as a Cantril ladder
(Engle, 1984) which is anchored at the ends by labels of extremes con-
nected by an incremental ladder-like scale with the rungs or points be-
tween labeled incrementally from one extreme to the other. Borg (1978)
and others. have extensively used this scale in research related to exer-
cise physiology. Morgan (1973) modified the original exertion scale so
that it began with the number 1, instead of 6, and continued through
number 20. He also added a few more rungs, or labeled numbers, in his
study of perceived exertion and work intensity.

In the modification of the Borg scale by Burdon and others (1982),
words describing increasing levels of breathlessness were anchored to

numbers between O and 10. In their study, the scale was used to measure
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perception of breathlessness in patients with asthma. Each subject was
asked to select a number from the scale whose words most appropriately
described his sensation of breathlessness at that particular time. The
patient's perceived dyspnea score from the scale was found to have a .88
correlation with the patient's forced expiratory flow in the first sec-
ond (FEVl).

Harries, Booker, Rehahn, and Collins (1983) used the original Borg
scale for perceived exertion and a visual analog scale (VAS) to assess
breathlessness in subjects who participated in a walking test. The cor-
relation between the two measures of dyspnea was not given; however, the
distance walked did not correlate significantly with either measure of
dyspnea.

Visual analog scales have been used to measure depression, mood,
pain, and nausea (Aitken, 1969; Folstein & Luria, 1973; Huskisson, 1974;
Ohnhaus & Adler, 1975; Pace, 1986; Scott & Huskisson, 1987; Steptoe &
Ho]mes, 1985; Zealley & Aitken, 1969). Dyspnea has also been measured
in several studies using a visual analog scale. A VAS consists of a
measured line with descriptive phrases at each end (Carrieri, Janson-
Bjerklie, & Jacobs, 1984).

In 1982, Stark, Gambles, and Chatterjee reported a study which
opened with the statement "A new test for assessing clinical dyspnoea
[sic] with greater precision has been devised" (p. 269). Patients walked
on.a treadmill while ventilation was measured, and dyspnea was assessed
before, during, and after the exercise with a VAS. To anchor the maximum

point on the VAS, the patient was instructed to compare it to an

activity "which induced breathlessness of a severity which was easily

recalled by the patient" (p. 270). While the patient walked on the

treadmill, the VAS was repeatedly administered at l-minute intervals
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by a computer connected to a television screen suspended in front of the
patient. The Tine measured 20 cm with the minimal end labeled not at

all breathless and the maximal end labeled very breathless. The patient

response was made by using finger controls. Five patients with asthma
were recruited for this study. They were tested twice with a 5-day inter-
val between tests. The relationship between dyspnea scores, as measured
by the VAS and ventilation, was reported to show intra-subject re-
liability.

Belman, Rambhatla, Blair, and Sieck (1983) exercised seven patients
with COPD on a treadmill once a day for 5 consecutive days. At the end
of each minute of exercise, the speed of the treadmill was increased
with the treadmill maintained at 0% grade. Also, at the end of each
minute, the patient made a mark on the 10 cm VAS which ranged from not

breathless to severely breathless. Physiologic measures included the

expired volume per minute of mixed oxygen and carbon dioxide and heart
rate. The VAS breathlessness scale was found to be a repeatable mea-
sure of dyspnea and showed less variability than the physiologic measure-
ments,

The previous studies were published by physicians. Articles and
studies addressing the phenomenon of dyspnea have also been published
by nurses. Carrieri et al. (1984) proposed the use of a 10 cm VAS

labeled at the extremes as no difficulty breathing and unable to breathe,

in combination with a modification of the American Thoracic Society's
(ATS) Grades of Breathlessness Scale (1978) in the assessment of patients
with dyspnea. This was not a study, but a review of articles discus-

sing the use of the VAS in assessing dyspnea. Their conclusions were:
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. visual analog scales seem to be the most appropriate for
measuring acute changes and documenting patterns in the degree of
dyspnea exhibited by chronically i11 patients. This type of scale

. could provide a rapid measure of efficacy of various thera-
peutic procedures, such ds airway suctioning, chest physiotherapy,
and ventilation adjustment (p. 441).

Subsequent to this article, Carrieri and Janson-3jerklie (1986)
published a study which assessed dyspnea using the original ATS Grades
of Breathlessness Scale and two 100mm VASs measuring usual and worst
dyspnea. Sixty-eight patients with diagnosed pulmonary disease were
included in this study and were grouped by disease. The measurements
of dyspnea were obtained for descriptive purposes only. The focus of
the study was to identify strategies patients used to cope with dyspnea.
The mean grade of breathlessness on the GBS was 3.24. The VAS scores
for worst dyspnea showed no significant differences among groups,
although the patients with asthma had a higher mean score. There was
a significant difference among groups on usual dyspnea with the patients
diagnosed with asthma reporting the lowest score.

In another article related to the same study (Janson-Bjerklie et
al., 1986) more information was provided related to the measurements of
dyspnea. The instructions given to the patients for the usual dyspnea
VAS were to mark the line "at the point they believed corresponded to
the usual dyspnea experienced" (p. 155) and the worst dyspnea VAS was
to be marked "at the point indicating the worst dyspnea they had felt"
(p. 155). The correlation between the usual dyspnea VAS score and the
GBS score was considered to be significant (r = .40, p = .001) and was
thought to provide evidence for concurrent validity of the dyspnea VASs.

The usual dyspnea VAS score was subtracted from the worst dyspnea VAS

score to obtain a dyspnea intensity score which was used to approximate
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the variation in the intensity of the sensation of dyspnea. Asthmatic
patients had the highest mean difference score and differed signifi-
cantly from the other disease groups.

Because patients with asthma differed in their dyspnea experiences
from persons with other obstructive pulmonary diseases, a subsequent
study of predictors of dyspnea intensity only included patients with
asthma (Janson-Bjerklie, Ruma, Stulbarg, & Carrieri, 1987). The sample
incTuded 31 asthmatic patients. The VAS in this study was a 100mm Tine

anchored at the ends with the words no difficulty breathing and extreme

difficulty breathing. Patients came to the laboratory 2 days. On the

first day, after informed consent and demographic data were obtained,
subjects rated their baseline dyspnea on the VAS. Baseline airway
resistance was also measurad. Bronchoconstriction and dyspnea were in-
duced with methacholine, a cholinergic drug, administered by a hand-held
nebulizer with a dose-metering device until airway resistance increased
by 100% or by eight units (centimeters of water per liter per second),
whichever was greater. Subjects rated their dyspnea on the VAS 30 sec-
onds after each methacholine dose was administered. Bronchoconstriction
was reversed with the administration of albuterol, a bronchodilator.

The amount of airwéy resistance was not found to be related to the
magnitude of dyspnea (r = .03, p = .86). Baseline dyspnea was considered
to be related to dyspnea during induced bronchoconstriction (r = .44,

p = .01). On the second day of the study, cough was induced with an
ultrasonic nebulizer to examine the relationship between cough and
dyspnea. Subjects rated their dyspnea on the VAS at several points

during the procedure. A significant difference was found between males
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and females in the intensity of dyspnea at the point when cough was
induced. The mean dyspnea score for males was 36 and 13.6 for females
(p = .007).

Carrieri et al. (1984), in their review of literature, clearly iden-
tified a need for research on all aspects of dyspnea to gain an under-
standing of this human response to a health problem. Specifically, the
need for research related to the development of dyspnea, self-care be-
haviors, and strategies to manage dyspnea were identified as foci of
study. Methods used in pulmonary rehabilitation programs which may or
may not relieve dyspnea were listed and the need for research to evaluate
their effectiveness was addressed.

Self-Care

Although much has been written about self-care, research related
to self-care in specific patient populations is limited and does not
address the basic concept of self-care. A review of articles specifi-
cally addressing self-care in COPD patients follows this general section
on self-care. Thirty-six other articles were reviewed which were
indexed under the heading self-care. Thirty (83%) of these articles
had nurse authors. The other six articles were authored by physicians
and behavioral scientists.

The most prevalent definition of self-care in nursing Titerature
was that of Dorothea Orem (1986b). Her definition was used in 13
articles. Anna, Christensen, Hohon, Ord, and Wells (1978) tested Orem's
conceptual framework with nursing home patients who had cerebrovascular
accidents (CVA). The researchers' attempt to examine all the major
concepts in Orem's framework proved to be a difficult task because of
the abstract nature of the concepts. The CVA patients needed much

encouragement to assume a more active role in their own care. However,
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Anna and colleagues saw changes in attitudes during the time they
worked with these patients. The researchers found that cultural dif-
ferences in perception of the sick role influenced the level of par-
ticipation in self-care.

Sullivan and Monroe (1986) stated that for the elderly "self-care
equals health equals independence" (p. 17). For the independent elderly,
health is diminished to the extent that self-care ability is absent.

In two case studies, Sullivan and Monroe (1986) demonstrated how the
application of self-care theory enabled elderly patients to regain the
ability to provide self-care and, as a result, regain independence.

In another direct application of Orem's Self-Care Theory to the
care 6f the elderly patient, Clark (1986) sought to identify facilitators
and inhibitors to clinical application of the theory. Five factors that
aided the use of the theory were identified as facilitators and in-
cluded the patient's desire to be independent, the nurse-patient rela-
tionship, mutual goal setting, the nurse's knowledge base, and the self-
care plan which was developed. Inhibitors, or factors that deterred use
of the theory, included the large number of concepts in the theory and
the lack of published case studies with care plans based on the theory.
Ciark included a self-care plan in the article.

Gallant and MclLane (1979) applied the concept to nursing administra-
tion by using Orem's definition of self-care and Lang's Model for quality
assurance tovvalidate outcome criteria for postoperative cardiovascular
patients. The researchers developed a tool to evaluate knowledge and
perceived ability to perform self-care behaviors. Knowledge and per-
ceived ability are part of Orem's self-care agency construct. Gallant
and MclLane concluded that the outcome criteria were congruent with self-

care. In another nursing administration application, Clinton, Denyes,
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Goodwin, and Koto (1977) used Orem's theoretical framework to develop
criterion measures of nursing care. These authors utilized Orem's
self-care requisites to develop outcome criteria for use in evaluating
the effectiveness of nursing care and published the article early in
the development phase of the instrument.

Zinn (1986) reported the application of many of Orem's self-care
concepts in developing and implementing a self-care education program
for hemodialysis patients. The author stated that as a result of this
program, patients could regain some control over their lives and gain
self-esteem and confidence.

Williams (1986) published an assessment tool which was being tested
in a generic baccalaureate nursing program at the time of publication.
The tool was based on Orem's universal, developmental, and health
deviation self-care requisites and was used by students to identify
self-care deficits of patients. Alterations in self-care requisites
served as the basis for formulation of nursing diagnoses and planning
of care using Orem's nursing systems.

Kearney and Fleischer (1979) applied Orem's definition of self-care
in the development of an instrument to test what they conceptualized as
"exercise of self-care agency." The instrument listed 43 self-care
behaviors and was administered to healthy individuals. Kearney and
Fleischer concluded that their instrument was reliable and valid.
Fitzpatrick and Whall (1983), in their discussion of this study, cite
a lack of clarity in the conceptualization of "exercise" as used with
self-care agency.

Woods (1985) sought to identify specific self-care activities and
studied self-care practices among young adult married women. A sample

of 96 women kept a daily health diary for 3 weeks in which they reported
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their regular health care, symptoms experienced each day, and self-
care actions taken in response to symptoms. A total of 1,140 activities
were reported. Woods applied Orem's definition of self-care as well as
the concepts of universal and health deviation self-care requisites to
identify specific self-care actions.

Gulick (1987) reported the development and refinement of an instru-
ment to measure activities of daily living (ADL) among persons diagnosed
with multiple sclerosis. Orem's self-care framework was used to guide
the development of the ADL self-care scale. Universal and developmental
self-care requisites were reflected in the scale. The instrument was
reduced from 60 items to 15 items utilizing the statistical procedure
of factor analysis. Although the need for further testing of the scale
was suggested, the usefulness of the scale in assessing ADL was sup-
ported.

One purpose of Pace's (1986) study of leukemia patients receiving
chemotherapy was to identify self-care actions utilized in the clinical
setting to relieve nausea and vomiting. Patients were also questioned
about the effectiveness of the actions. Individuals reported a variety
of self-care actions which they described as effective. The request for
an antiemetic medication was considered an important and effective
self-care action for both nausea and vomiting. Orem's theoretical
framework was used to guide the study.

In a study involvihg children, Kruger, Shawver, and Jones (1980)
used Orem's framework to describe behavior changes of siblings in
families who had a child with cystic fibrosis. Fourteen families were
interviewed. Changes in sibling behavior were used synonymously with
changes in self-care practices of siblings. The authors identified

methods by which nurses could meet the assistance needs of these families.
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Clements (1985) appiied Orem's framework in dissertation research
addressing the relationship between self-care activities and knowledge,
age, sex, and duration of diabetes in children. An instrument was de-
veloped which identified appropriate self-care actions. Included in
this report of research was a detailed discussion of how reading level
and reliability of the instrument was assessed.

Based on Orem's framework, Stullenbarger (1984) used Q methodology
to formulate an approach to the investigation of self-care abilities.
Children were presented with a 60-item deck of cards to sort into piles
along a continuum from "most like me" to "least 1ike me." The findings
suggested that children may be capable of active participation in their
own health care.

Sirles (1988) studied the effects of a self-care health education
program on parents' knowledge and children's medical utilization rates.
Orem's framework was used to guide the study. Instruments included a
self-care knowledge questionnaire given to parents in control and treat-
ment grcups. The treatment group demonstrated increased self-care
knowledge scores (p = .001); however, no difference was found between
groups in children's medical utilization rates.

Two other studies defined self-care according to Orem but specifi-
cally studied self-care agency (Denyes, 1982; Stockdale-Woolley, 1984).
Five studies applied some aspect of Orem's conceptual framework but did
not use Orem's self-care definition. Dickson and Lee-Villasenor (1982)
did not include a definition of self-care but used Orem's conceptual
framework as modified by Kinlein (1977), a nurse generalist in indepen-

dent practice.
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Goodwin (1979) applied Orem's conceptual framework in the develop-
ment of a programmed instruction module for patients recovering from
pulmonary surgery. The primary focus of this study was education for
self-care.

Harper (1984) tested Orem's theoretical constructs in a study of
self-medication behaviors of black, elderly, hypertensive patients. The
definition used by Harper for self-care was not Orem's, but that of a
behavioral scientist. Results initially supported improved knowledge
of medications and self-care behaviors following an experimental pro-
gram; follow-up analysis, however, revealed a diminutive effect. The
experimental program combined teaching with performance testing of
self-medication behaviors. Five study hypotheses were deduced from
four propositions Orem made about self-care. Harper concluded the
results of this study supported Orem's propositions.

0f the 30 nursing research articles related to self-care, the major-
ity were applying some aspect of Orem's theoretical framework. Harper
was the only investigator who attempted to validate Orem's basic con-
struct of self-care. The nine remaining studies applied various defini-
tions, if any, of self-care, and used various theoretical frameworks.
Crockett (1982), using psychiatric subjects and controls, defined self-
care as practices developed for coping with one's psychiatric illness
and conducted a descriptive study of self-reported development of coping
beliefs and practices. Crockett's study did attempt to answer the basic
question so infrequently addressed in the literature of "Hhat is self-
care?" or "What constitutes self-care in a specific population?”.

Michael and Sewall (1980) studied the use of the peer group in
increasing self-care agency of selected adolescents. Pridham (1971)

defined self-care as. the self-management of day-to-day needs of a child
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with diabetes in a study describing the nurses' assessment of a child's
readiness for self-care instruction. Dewey's conceptualization of the
education process was used as the theoretical framework. Roberts (1982)
attempted to assess how the perceptions of the nurse compared to the
patient's perceptions of his/her problems. Using a modification of the
National Conference Group's 37 nursing diagnoses, Roberts found that
patients identified self-care as a problem, while the nurses viewed

non compliance as the problem.

Connelly (1987) cited Orem but used Levin's (1976) definition of
self-care in an article addressing self-care in the chronically ill.

A model, which was a modification and extension of the health belief
model, was proposed to serve as a framework for clinical decision-making
in promoting self-care actions by chronically i11 patients. The need
for further testing of the model was cited.

Gibson and Pulliam (1987) discussed self-care as a new method of
patient care delivery. No definitions or theoretical frameworks related
to self-care were given. The steps in the establishment of an in-
hospital care unit based on the self-care concept was uescribed. The
unit was reported to be cost efficient while providing an atmosphere
that promoted the development of self-care.

Kogan and Betrus (1984) attempted to differentiate between self-
care and self-management in patients with stress disorders. Self-
management is sometimes used to refer to self-care. Kogan and Betrus
offered this statement to differentiate between self-care and self-care
management:

Self-care addresses the problems of bodily maintenance of health

habits during recovery from episodic health deviation. Self-

management training addresses those physical and psychosocial
states that may be in episodic or chronic disregulation (p. 59).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



35

In a study of diabetics, Miller, Goldstein, and Nicolaisen (1978)
used self-care and self-management interchangeably. Attitudes of
trainees in a rehabilitation program toward the use and value of self-
management strategies were evaluated by Sawyer and Crimando (1984},
rehabilitation counselors. These authors defined self-management as:

". . . the individual's ability to initiate and maintain goal directed
behavior and eliminate habitual behavior patterns that interfere with
Tife and work adjustment" (p. 27).

Medical literature contained six studies indexed under the heading
of self-care. Several medical studies related to self-care involved the
evaluation of a lay text on health care written by Vickery and Fries
(1977). The users of the text were expected to make fewer office
visits to see a physician. Berg and LoGerfo (1979) selected eight
self-care algorithms included in the book and sought to determine the
effects of algorithm use on the number of office visits. The study con~
cluded that if the consumers had followed the recommended algorithms,
they would have actually increased physician visits. No definition of
self-care was provided in this study, and no theoretical framework was
identified.

Another study involving the same lay text was conducted by Green
and Moore (1980), an education psychologist and a physician, respec-
tively, who sought to assess consumers' attitudes toward self-care.

One group received the text; another group received the text and a
promised reward of $50 if, at the end of 6 months, they had a decrease
in the number of visits to the physician. The third group was the con-
trol and received no intervention. A1l three groups completed a ques-
tionnaire. No significant differences in attitudes among the groups

were found. This study used Lowell Levin's (1976) definition
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of self-care:

Self-care is a process whereby a layperson can function in his own

behalf in health promotion and prevention and in disease detection

and treatment at the level of the primary health resource in the

health care system (p. 170).

Vickery and Fries' text was also used as the basis for a study by
Moore, LoGerfo, and Inui (1980) that was similar to the study by Green
and Moore (1980). No significant differences in attitude were found.
Self-care was not clearly defined, and no theoretical framework was
identified,

Linn and Lewis (1979), whose credentials were listed as PhD and MD,

respectively, developed an instrument to measure the attitudes of physi-

cians toward self-care. Levin's (1978) definition was given but no theo-

retical framework was identified. Attitudes were found to be related
to religious background, age, locus of control, and practice setting.

Kuriansky, Gurland, Fleiss, and Cowland (1976), who were biometri-
cians, compared patient assessment of self-care agency to the health
provider's perception of the patient's self-care agency in geriatric
psychiatric patients. The perceptions of providers were found to be
far more accurate. No definition of self-care was given, and no theo-
retical framework was identified.

Lebovitz, E11is, and Skyler (1978), whose credentials were not
cited, evaluated the effects of an educational program on self-care in
diabetic children. Self-care was defined as the mechanical skills
needed for everyday existence. No theoretical framework was given. A
significant increase in skills was found following the educational

experience.
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Medical literature has not significantly contributed to the develop-
ment of the concept of self-care. Many articles related to the concept
of self-care were indexed in medical literature under the more tra-
ditional terms of compliance and adherence.

The most widely used theoretical framework in health science 1it-
erature addressing the concept of self-care is Orem's theoretical frame-
work which consists of the Theory of Self-Care Deficits, the Theory of
Self-Care, and the Theory of Nursing Systems. Only two studies reviewed
actually tested Orem's framework. Findings in Anna and colleagues'’
(1978) study were difficult to synthesize because of the attempt to
address constructs within all three theories. Harper (1984) deductively
studied and found support for four of Oren's propositions for self-care.
In this review of literature pertaining to self-care, as studied in
populations other than COPD patients, only five authors attempted to
identify specific self-care actions within specific patient populations
(Clements, 1985; Crockett, 1982; Gulick, 1987; Pace, 1986; Woods, 1985).
A few authors studied seif-care agency (Denyes, 1982; Kearney &
Fleischer, 1979). Published instruments were limited to self-care
actions for only a few specific patient populations and the Exercise of
Self-Care Agency Scale developed by Kearney and Fleischer. Additional
testing and application of the three theories in Orem's self-care frame-
work are required.

Sel1f-Care and COPD

Only five studies were found specifically addressing self-care in
patients with COPD. Two were published studies of nursing research
(Stockdale-Hoolley, 1984; Stollenwerk, 1985), two studies were master's
theses (Kramer, 1979; Nelson, 1983), and one study was medical research

(Avery, March, & Brook, 1980).
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Nelson (1983) conducted telephone interviews with COPD patients
to identify self-care skills subsequent to attendance at a Better
Breathers program provided by a local lung association. This program
consisted of several educational sessions, and family members were en-
couraged to attend. The major focus of the study was family participa-
tion in the program as a factor in the utilization of self-care skills
which were defined as:

. . . those actions taught in an education program and utilized by

the C.0.P.D. patient at home to minimize symptoms of dyspnea or

anxiety that accompany C.0.P.D., to promote optimum air exchange,

and to foster pulmonary hygiene (p. 12).
No association was found between family participation at the program
and utilization of self-care skills. The most frequently used self-care
skills were pursed-1ip breathing, relaxation techniques, diaphragmatic
breathing, checking pulse, effective cough, and postural drainage.
Orem's self-care framework was used to guide Nelson's study.

Stollenwerk (1985) used grounded theory methodology to describe
the self-care practices of a patient with emphysema. This study was
part of a larger ongoing project focusing on self-care practices of
adults with chronic respiratory disease in a pulmonary rehabi1itatjon
clinic. The patient who was presented in this study had completed the
formal rehabilitation program in which the teaching sessions addressed
exercise, breathing patterns, resistive breathing training, drugs, and
adjusted lifestyle. Gordon's (1982) diagnostic categories were used as
a framework to categorize self-care practices, specific client needs,
and nursing strategies. The diagnostic categories most recurring in the
data were health perception/health management, activity/exercise,
self-perception/self-concept, role/relationship, coping/stress toler-

ance, and value/belief systems. The data were presented in relation to
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these categories. In general, Stollenwerk found that the needs of this
particular patient were related to acceptance of the illness and 1ife-
style changes which provided for goal achievement within restrictions
imposed by the illness. Self-care practices described were related to
these psychosocial needs. Self-care actions specific to physical
symptoms were not addressed. The nurse's role was viewed as fulfilling
the educative and supportive roles of Orem’'s nursing systems theory.

| Stockdale-Woolley (1984) examined the effects of a group of educa-
tion classes on self-care agency of patients with COPD. The Exercise

of Self-Care Agency Scale developed by Kearney and Fleischer (1979) was
used to measure self-care agency. The sample was composed of 25 patients.
Factor analysis and oblique rotation were used to assess construct
validity of the instrument. Reliability was tested with coefficient
alpha and was reported as .92. Self-care agency scores were signifi-
cantly greater after the educational sessions (g = .013). Stockdale-
Woolley also used stepwise regression to determine predictor variables
for self-care agency and change in self-care agency. Predictor variables
considered were presence of a significant other, severity of disease
which was determined using the functional capacity scale developed by
Haas et al. (1979), social status as measured by the Hollingshead Four
Factor Index of Social Status, and type of lung disease. The only
variable to enter the equation for self-care agency was bronchitis
and/or emphysema which was dummy coded as one type of lung disease

(B? = .20, p = .025). In the prediction of change in self-care agency,
none of the variables met the criterion to enter the equation. In rec-
ommendations for further study, Stockdale-Woolley suggested the examina-
tion of the effect of education on self-care agency by objective physi-

cal measurements.
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Kramer (1979) conducted a study to identify self-care activities
of patients with COPD. Actual self-care practices, descriptions of per-
ceived effectiveness, and sources of self-care information were obtained
by means of a structured and unstructured interview schedule. Seilf-
care acitvities were grouped as preventive or ameliorative and then
subclassified as medically prescribed, taught by health professionals,
and self-initiated. In this sample of 20 patients, self-care activities
were closely related to activity level and emotional and environmental
factors which evoked dyspnea. Twenty-four specific sel f-care activities
were identified with some redundancy in the preventive and ameliorative
groupings as well as in the subc]assifications. The majority of the
self-care activities were classified as self-initiated.

Avery et al. (1980) studied self-care practices of 157 adult pa-
tients with asthma in relation to medications and physician use follow-
ing a change in symptoms. Three expected self-care behaviors were
identified as: (a) start medication promptly, (b) use appropriate
medication, and (c) seek professional assistance for persisting symp-
toms. A substantial proportion of asthma patients exhibited inappro-
priate self-care behaviors. An educational program was not included in
this study. The need for improving health behaviors through education
was identified.

The literature related to self-care in COPD patients was limited.
The studies which addressed self-care actions specific to the disease
process and effects used open-ended statements in interview juides
(Kramer, 1979; Nelson, 1983). The self-care actions identified were
specific to the patients in those samples and were not inclusive of

many of the methods and techniques patients are taught to enable them
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to manage the disease and their lives. The need for an instrument to
assess utilization of self-care skills was supported in this review of
literature.

Pulmonary Function

A limited review of literature related to pulmonary function is given
for the purpose of presenting standérds for measurement, a more indepth
description of the four measures of pulmonary function used in this
study, and the changes in these measures commonly found in CCPD pa-
tients. Studies addressing changes in pulmonary function measurements
following rehabilitation programs are presented in the review of litera-
ture related to PRPs.

Chronic obstructive pulmonary disease is a functional disorder,
and its presence and severity can be assessed with pulmonary function
studies. In a complete pulmonary function study, all lung volumes and
capacities are measured, either directly or indirectly, using very
sophisticated, complex, and expensive equipment operated by a hignly
trained technician. Spirometry measures are part of a complete pulmon-
ary function study and comprise the diagnostic tests most commonly used
to diagnose obstructive airway disease (Hunsinger, Lisnerski, Maurizi, &
Phillips, 1976). Spirometry is considered to be the best test of pul-
monary function for screening purposes and can be performed with rela-
tively inexpensive, more readily available equipment (Gardner & Crapo,
1983).

Payne and Gillespie (1983) estimated that more than 100 spirometric
devices were on the market. Because of wide variability in specific
tests the spirometric devices could perform and concern related to the
accuracy and reliability of the many devices in the later 1970's, the

American Thoracic Society (1979) appointed a task force to develop
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standards for spirometry measurement and equipment. The standards, or
recommendations as they were clearly identified, were the result of a
workshop held in Snowbird, Utah in 1977. Consequently, literature
addressing standards for spirometry measurement frequently cite the
Snowbird Workshop. The standards were considered to be minimum recom-
mendations for instrument specification. Recommendations were developed
for every test which could be performed by the most sophisticated spiro-
meter; however, the standards applied only to the specific tests each
device could perform.

The most commonly used spirometric measurements of lung function
are the forced vital capacity (FVC), the forced expiratory volume in
the first second (FEVl), the mean forced expiratory volume during the
middle half of the FVC (FEFZS%-75%)’ and the maximum voluntary ventila-
tion (MVV) (Boushey & Dawson, 1982). The standards for these tests are
given in Appendix B,

Forced expiratory volumes, another term commonly used for spirometry,
are the most sensitive diagnostic tests for obstructive Tung diseases
(Haas et al., 1979). These data often detect the existence of pulmonary
impairment before the patient is aware of functional impairment.

Spirometry is a simple and non-invasive procedure which presents
almost no risk to the patient. Accuracy of the results of the tests
depends upon an adequate spirometer operating effectively, the patient's
cooperation and performance, and correct calculation and measurement of
the results (Gardner & Crapo, 1983). A nose clip is applied so that no
air escapes from the patient's nostrils, and the patient breathes into a
mouthpiece connected via a tube to the spirometer. The patient is
instructed to take in as deep a breath as possible and then to blow

all the air out of the lungs as hard and fast as possible. The
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spirometer measures how much air is exhaled and how fast the patient
exhales (Carroll, 1986). Mechanical spirometers produce a tracing on
graph paper that plots volume in liters vertically against time in
seconds horizontally (Shapiro, Harrison, & Trout, 1975) as shown in
Figure 4. Measurements of volumes are calculated from the tracing.
Computerized spirometers give the same information in digital print-
outs and produce a graphic tracing that plots flow rate against volume.
The test procedure performed by the patient is referred to as a forced
vital capacity maneuver. The maneuver is performed at least three times
and the best effort for each volume tested is the measurement recorded.
The patient's volumes are divided by predicted volumes to obtain the
percentage of predicted measurement. Predicted values are norms based
on age, sex, and height and are adjusted for BTPS, or body temperature
and pressure under saturated conditions (Gardner & Crapo, 1983).

The pulmonary function or spirometry measurements addressed in

this study were the FVC, FEVI, FEF g and the MVV. The specific

25%-75
changes that occur with chronic obstructive pulmonary disease are pre-
sented in brief. Figures 4 and 5 illustrate the graphic tracing_of nor-
mal FVC, FEVl, and FEFZS%-75% measurements and the changes that occur in
the tracing with COPD.
FvC

The forced vital capacity is a measure of the total volume of air
that can be exhaled and is an indicator of lung size. The FVC is depen-
dent upon muscular effort and airway caliber. Other volumes and flow
rates measured by spirometry usually show changes prior to a significant

reduction in forced vital capacity (Pearson & Morgan, 1985). A reduc-

tion of FVC may occur with either restrictive or obstructive lung

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



NORMAL

8
i
Ee- -------- -- ---
o 5 4
A4
4 FEV,
ga“ FVC
824  \e----
|
UL 1 | | ] I ] l---l--l
01 2 3 456 1789
TIME (SECONDS)
COPD
8 -
7 -
~ 6
2 s
E
a4
-
3 FVC
E 2
5 -

T
J 45 6 7 8 9

| —
2
TIME (SECONDS)

T
0o 1

Figure 4. Normal FVC and FEV1 Volume Curves and Changes That Occur
With COPD

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



NORMAL

VOLUME (LITERS)
—_ N W S W o

TIME (SECONDS)

COPD

(LITERS)
NN WS O

VOLUME

Figure 5. ggrp'gal FEFo5q_ 759 Volume Curve and Changes That Occur With

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

45



46

lung disease. The ratio of the FVC to the FEV1 is most often used to
differentiate between an obstructive or restrictive problem (Dawson,
1985).

FEV1

The volume of air expired over the first second of the forced vital
capacity maneuver has been the most commonly used screening test for
obstructive lung disease (Thompson, McFarland, Hirsch, Tucker, & Bowers,
1986). In early obstructive disease, the FEV1 is reduced while the FVC
is normal. As obstructive disease progresses, the FVC decreases (Wise
& Permutt, 1985). Obstructive disease is diagnosed when the FEV1 is
reduced and the FVC is less than 70% to 80% of predicted (Petty, 1986),
and the ratio of the FEV1 to the FVC is less than 70% (Carroll, 1986).
During the first .20 seconds of the forced expiration, flow rates are
primarily determined by muscular effort; after the initial .20 seconds,
flow rates are most influenced by airway caliber which is related to
the size and patency of the airways (Péarson & Morgan, 1985).

The FEV, is considered to be such a reliable indicator of the
degree of airway narrowing that the test is the most frequently used
spirometry measure of pulmonary function in medical research. Pineda,
Haas, Axen, and Haas (1984) found the FEV, to be the best predictor of
exercise tolerance in COPD when compared to the other measures of pul-
monary function. The FEV1 has been one of the principle tests to deter-
mine eligibility for disability compensation in occupational lung
disease (Morgan, Lapp, & Seaton, 1980).

The FEV1 has also been the principal test used in assessing the
reversibility of obstructive lung disease. Asthma, one of the three
diseases which may be present in COPD, is characterized by acute hyper-

reactivity of airways resulting in bronchospasm. In many patients
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bronchospasm can be treated effectively, or reversed, with bronchodilat-
ing drugs. A specific test to assess reversibility of obstructive Tung
disease is before and after bronchodilator spirometry testing. The

FEV1 is measured prior to and.then following the administration of an
inhaled bronchodilator. Significant improvement in the FEV1 indicates
that some of the airway obstruction can be treated or reversed with
bronchodilators and gives a more favorable prognosis (Farzan, 1978).

In some patients reversibility may not become apparent until after they
have received drug therapy over a period of time.

In a 10-year follow-up study of 182 patients with severe COPD,
Sahn, Nett, and Petty (1980) reported only 29 (17%) of the patients were
still alive at the end of the 10-year period. The cause of death in more
than half of the patients was progressive pulmonary disease. Pulmonary
function studies had been done on a yearly basis. The average decrease
per year in FEV1 was much Tower in the survivors than in those who died
during the 10-year period (p <.05). The investigators concluded that
the FEV1 can be used for prognostic purposes. In patients with advanced
COPD the decline in FEV1 has been reported as 60 to 80m1 per year
(Feldman, 1982) which is four to five times the-decline in the normal
aging lung (Fowler, 1985).

0f all the pulmonary function tests, the FEV1 has shown the strong-
est correlation with severity of symptoms (Burns, 1984). Carrieri et
al. (1984) reported a -.71 correlation between FEV1 and dyspnea. How-
ever, in studies involving patients who reported an improvement in
dyspnea, no significant changes in FEV1 were found (Kochansky et al.,

1986). The FEV1 has been the most commonly studied measure of Tung
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function in research evdluating the effectiveness of pulmonary re-
habilitation programs. These studies are presented in the discussion
of literature related to pulmonary rehabilitation programs.

FEF 25%-75%

The mean expiratory flow during the middle half of the forced vital
capacity maneuver appears to be the most sensitive spirometry test for
early detection of obstructive airway disease (Sobol, 1983). Small air-
ways less than 2mm in diameter are generally the first to be affected
by obstructive pulmonary disease (Carroll, 1986). Many patients show
a decrease in the FEFZS%-75% before the FEV1 decreases. If the disease
has progressed to the point that the FEV1 is reduced on an initial spiro-
metry test, the FEF25%_75% js considered to add 1ittle clinical signifi-
cance to the impairment of pulmonary function (Sobol, 1983).

MV

The maximum voluntary ventilation test is not part of the forced
vital capacity maneuver but is measured with a spirometer using the
procedure known as the MVV maneuver. The subject is instructed to
breathe the maximal amount of air possible over a 15 to 20 second inter-
val by taking rapid deep breaths (Boushey & Dawson, 1982). A graphic
tracing of the MVV is shown in Figure €. The test is fatiguing and
highly dependent upon patient effort (Carrieri et al., 1984). The MWV
gives an indication of the status of the respiratory muscles, airway and
tissue resistance, and compliance of the lungs and thorax (Thompson et
al., 1986). The MVV represents the best a patient can do over a
specified time period and is useful in establishing the ventilatory
limit to exercise (Payne & Gillespie, 1983). In addition to the FEV,,

the MVV was one of the principal tests initially used to determine
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Obstructive

<un Time ==

Figure 6. Normal MVV Tracing and Changes That Occur With COPD

Note. From Respiratory Care: A Guide to Clinical Practice (2nd ed.),
(p. 237) edited by George Burton and John Hodgkin, 1984, J. B.
Lippincott. Copyright, 1984, by J. B. Lippincott. Reprinted
with permission (See Appendix C for related correspondence).
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pulmonary disability for compensation purposes (Morgan, Lapp, and
Seaton, 1980). In patients with COPD, the MVV Is usually reduced
(Thompson et al., 1986).

The use of spirometry as a measure of lung function is widely ac-
cepted. In patients with COPD the FVC, FEVl, FEFZS%-75%’ and MVV are
usually altered. Due to the progressive and irreversible nature of
COPD, these measurements continue to decline over time (MacDonnell,
1981). The FEV1 specifically has been used for prognostic purposes.
Pulmonary function studies, specifically spirometry, provide the most
objective measure of Tung function, and is a variable frequently
addressed in studies evaluating the effectiveness of pulmonary rehabilita-
tion programs

Pulmonary Rehabilitation Programs

The literature addressing pulmonary rehabilitation programs is ex-
tensive. To organize this review, types of pulmonary rehabilitation
programs are described, selection of patients is expanded, components of
multidisciplinary programs are addressed, and then studies evaluating
the effectiveness of PRPs are presented.

Types of Programs

Harris (1985) described five different types of pulmonary rehab-
ilitation programs: private practice, community agencies, inpatient,
referral medical centers, and multidisciplinary programs. Callahan
(1985) cited wide variability within these types. The most readily
available PRP in many locations is the program that is established as
part of a physician's private practice. The program is usually staffed
by a nurse or respiratory therapist employed by the physician. Instruc-

tion is usually given one-to-one or in small groups and such programs
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seldom include supervised exercise. Patients are often given compre-
hensive exercise instructions but are expected to follow through without
direct supervision.

Educational prograhs in the management of respiratory disease
offered by community agencies are considered as a type of pulmonary
rehabilitation. Very few of these agencies offer exercise programs.
Many state and local chapters of the American Lung Association provide

programs such as Better Breathers to teach patients how to manage the

disease. Nelson (1983) reported a study which involved this type of a
PRP in addressing utilization of self-care skills following the program.
A variety of patient education pamphlets, books, films, and other forms
of media produced by the American Lung Association are used by other
pulmonary rehabilitation programs.

Inpatient pulmonary rehabilitation programs usually provide educa-
tion and progressive ambulation as a form of exercise for patients who
are still in the hospital following an acute illness such as pneumonia.
Limited attention spans and concentration difficulties at this stage of
the illness make it difficult for patients to comprehend and learn 1ife-
style modifications (Harris, 1985).

Large medica1 referral centers often incorporate pulmonary rehab-
tiltation programs in their institutions. Harris (1985) described the
purpose of such programs as "one of total tune-up" (p. 259). The pa-
tient is referred by the primary physician to the center for a combina-
tion of medical management with rehabilitation and then referred back
to the primary physician fof follow-up. Many patients travel great
distances to these referral centers. Actual time spent in the PRP
varies, but most patients are unable te commit to a lengthy rehabilita-

tion program. Benefits to the patient are decreased if there is no
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time for exercise conditioning (Harris, 1985). Berzins (1970) described
a referral center PRP which hospitalized patients for an initial period
of about 2 weeks for intensive study and treatment, and then followed
the patients as outpatients. This program was supported by a grant.

Most multidisciplinary outpatient pulmonary rehabilitation programs
are hospital-based because of the need for access to various health care
providers. The PRP may be physically located at the hospital or in a
free-standing facility. Many of these programs were initially supported
by grants (Brooks & Brawner, 1981). Some have been established by in-
dependent investors, such as physicians. In multidisciplinary PRPs,
representation of disciplines vary but most usually have a pulmonary
nurse clinician or clinical specialist, a respiratory therapist, social
worker, dietician, pharmacist, occupational therapist, and physical
therapist. A physician is usually present or readily available. In
addition, many programs have a psychologist available, at least on a
consulting basis. In many programs, the nurse or respiratory therapis:
acts as program coordinator and maintains contact with the patient's
primary physician while the patient is involved in the program. Educa-
tion and exercise are integral components of multidisciplinary programs
which may range in lTength from 2 to 12 weeks.

Types of PRPs range from very informal, such as those based in
practices of private physicians, to the very structured multidisciplinary
programs. Unfortunately, due to the limited number of PRPs, patients
usually are referred to the program most readily accessible, rather than
the type of program that best meets their individual needs.

Selection of Patients

Criteria for patient selection vary in pulmonary rehabilitation

programs. The American Thoracic Society (1981) in a published document
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on pulmonary rehabilitation, stated: "Any patient with symptomatic COPD
should be considered for pulmonary rehabilitation" (p. 63). Ries (1987)
similarly stated that any patient with symptomatic COPD was eligible.
Some programs, especially those funded by grants, had more stringent
criteria such as an FEV1 reduced below a certain level. Most authors
generally agree, however, that some patients make better candidates for
rehabilitation programs (0'Ryan, 1984). According to Ries (1987),
patients who are ready for pulmonary rehabilitation are those who
recognize they have COPD, perceive some limitation or disability caused
by the disease, are motivated to learn about and improve their health,
and have some pulmonary reserve. During the initial evaluation period,
most patients receive a psychological as well as a physical evaluation.
Psychological variables have been shown to be significantly affected
by pulmonary rehabilitation programs (Dudley et al., 1980; MacDonnell,
1981). Some of the programs described in the literature do not explain
the criteria by which patients are selected. Brooks and Brawner (1981)
described a grant-sponsored hospital-based PRP in which the case of
each patient was reviewed and, if given a favorable rehabilitation poten-
tial rating, the patient was accepted. The method of determining the
rating was not described. |
Shenkman (1985) attempted to identify factors which contributed to
attrition rates in a pulmonary rehabilitation program. The findings
reported that patients who failed to complete the program scored higher
on measures of psychological variables such as helplessness, hﬁpeless-
ness, and alienation than those who completed the program. Non-compliant
patients are considered to have limited rehabilitation potential (0'Ryan,
1984). In some programs extensive psychological testing is done prior

to a determination of acceptance into a program (Dudley et al., 1980).
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Severity of COPD is the determinant most physicians use in refer-
ring patients to a PRP. Most patients referred to PRPs have moderate to
moderately severe disease (Ries, 1987). A PRP can be beneficial to
patients with severe disease, but end-stage patients are usually not
considered candidates (0'Ryan, 1984). The FEV1 is frequently used in
assessing severity of disease for rehabilitation purposes (Kimbel,
Kaplan, Alkalay, & Lester, 1971). Petty (1982) listed a 50% decrease
in FEV1 or MVY as a selection criterion of patients for a PRP.

Patients are often excluded from a PRP if other disabling diseases
are present, such as cancer, severe arthritis, or heart disease
(American Thoracic Society, 1981). Exercise testing may be used to
assess exercise tolerance (Hudson & Pierson, 1981). In programs that
are multidisciplinary, extensive evaluation of the patient is done,
either before a determination of acceptance or prior to beginning the
PRP in programs with more liberal acceptance guidelines.

Components of Multidisciplinary PRPs

In the American Thoracic Society's (ATS) (1981) statement on pul-
monary rehabilitation, the components of a multidisciplinary program
were identified as physical therapy, exercise conditioning, respiratory
therapy, and education. In addition, the ATS's statement specifies
the following as essential services: initial medical evaluation and
care planning; patient education, evaluation, and program coordination;
respiratory therapy techhiques; physical therapy techniques; daily
performance evaluation; social service and nutritional evaluation.
Multidisciplinary programs provide an integrated approach to stabilizing
the disease process, improving exercise tolerance and functional

capacity, and reducing complications (Ries, 1987).
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Effectiveness of Pulmonary Rehabi]itation

Studies which addressed specific components of pulmonary rehabjlita-
tion, such as education, exercise, and resistive breathing are first
presented in this section of the review of the literature. Studies
evaluating the effectiveness of specific pulmonary rehabilitation pro-
grams are then discussed.

Howland et al. (1986) used a quasi-experimental design to test the
hypothesis that a purely educational intervention would improve symptoms
and health status in patients with COPD. COPD patients in two matched
communities were located and assessed to determine baseline health sta-
tus. The patients in one community served as the control group and the
patients in the other commuinity were the treatment group. The treatment
group was divided into two groups of severely impaired and mildly impair-
ed patients. The education courses consisted of six 2-hour sessions for
the severely impaired COPD patients and three 2-hour sessions for the
mildly impaired patients. Control groups in the second community were
advised of the findings of the baseline assessment only. In 1 year, the
control and treatment groups were reassessed and data were collected from
325 and 213 patients, respectively. Results showed significant dif-
ferences in health locus of control, but no differences in health out-
comes. The authors concluded that COPD education programs did not in-
dependently improve disease states, functional health, mental health,
or life quality of COPD patients. Recommendations from this study sup-
ported education combined with exercise training as vital components
of pulmonary rehabilitation.

The study by Nelson (1983) previously described in the review of
the literature related to self-care and COPD was the only study which

addressed utilization of self-care skills taught in a rehabilitation
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program. The focus of the study, however, was the effect of family
participation on utilization of skills. The questionnaire used in this
study limited responses to yes or no without indication of frequency
used.

Pineda, Haas, and Axen (1986) studied the effects of exercise only
on pulmonary functiﬂn test parameters and exercise tolerance. A sample
of 14 patients with severe COPD performed a pulmonary function test and
treadmill exercise stress test before and after an individualized train-
ing program which consisted of three 20-minute sessions of treadmill
exercise per week for 5 consecutive weeks. The only significant change
after the exercise program was in exercise tolerance as measured by
average stress test time (p < .001) and total external work (p <.0l).
Eleven patients initially required oxygen supplementation to exercise.
Eight of these 11 patients were able to exercise without oxygen by the
end of the training proqgram.

Mungall and Hainsworth (1980) studied the effect of a graded exer-
cise training on spirometry and other physiological measures. Grading
was accomplished by gradually increasing the rate and/or elevation of
the treadmill. Assessments were made during three 12-week periods which
were before, during, and after a period of training and were done at
intervals of every 2 weeks. The sample consisted of 10 males who par-
ticipated in a training program of 11 or 12 minutes of activity a day.
Every 2 weeks during the three phases of the study, the subjects were
tested with a 12-minute walking test and standard pulmonary function
tests. Reports showed a significant increase in distance walked
(p < .005) and a small but significant increase in FEV; (p < .05). This
was the only study reviewed which showed improvement in FEVl, the most

commonly used objective measure of lung function.
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Sinclair and Ingram (1980) used a treatment group of 17 patients
and a control group of 16 patients to study the effect of supervised
exercise training in patients with chronic bronchitis. The exercise
program was supervised once a week with daily exercises of a 12-minute
walk and stair climbing. Both groups underwent the training while
hospitalized. After discharge only the treatment group was supervised.
Both groups were reassessed at 6 months after discharge and again at 10
or 12 months post discharge. Although there was considerable subjective
improvement, no significant changes in cardiopulmonary function were
found.

Resistive breathing training is considered one of the principal
skills taught in pulmonary rehabilitation (Callahan, 1985). Pursed-lip
breathing is an example of resistive breathing. Devices are also avail-
ble to train patients in this skill. Belman, Thomas, and Lewis (1986)
studied the effect of resistive breathing training on spirometry and
Tung volumes. Ten patients performed two 15-minute sessions of resis-
tive breathing daily for 6 weeks following the printed instructions
which came with the inspiratory resistive device. No significant changes
were found. As an additional study, seven of the patients were in-
structed to vary the printed procedure for using the device by taking
long, slow inspirations through the resistive device. Five of the seven
were able to improve their performance of resistive breathing. The
authors concluded that alterations in breathing patterns had a profound
effect on performance, but when the device was used according to in-
structions, spirometry and Tung volumes did not improve.

Atkins, Kaplan, Timms, Reinsch, and Lofback (1984) reported the
only experimental study found in the literature evaluating pulmonary

rehabilitation. Patients with COPD were randomly asSigned to ore of
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five groups to study compliance with an exercise program. The study did
not evaluate a formal PRP. Severity of disease was not controlled in
the sample selection, but the exercise program for each patient was
based on the maximum miles per hour the patient walked on a treadmill.
Three treatment groups and two control groups were established for this
study. Al1 groups were exercised on the treadmill and given prescrip-
tions for exercise. The treatment groups were behavior modification,
cognitive modification, and combined behavior and cognitive modifica-
tion groups and consisted of 15, 16, and 16 subjects, respectively.

Hith the behavior modification group, principles aimed at developing

sel f-control were combined with positive reinforcement methods and in-
struction in methods of anxiety reduction and muscle relaxation using
breathing exercises. In the cognitive modification group, subjects were
encouraged to replace negative self-statements, such as: "I can't take
another step," with positive self-statements, such as: "“I've already
walked half way; I can do it!" The third treatment group received a
combined approach of behavior and cognitive modification.

The two control groups in the study by Atkins and colleagues (1984)
were no-treatment and attention groups. The 13 patients in the no-
treatment group were exercise tested, given a prescription for exercise
with a walking log and were encouraged to implement the exercise program.
To control for the possible effect that a professional individual spend-
ing time with a patient might increase compliance alone, an attention
control group of 15 subjects was also used. The experimenters spent
the same amount of time with these patients but used various pen and
pencil tasks to occupy the time.

A1l three of the treatment groups in the study by Atkins et al.

(1984) showed significant increases in distance walked and in exercise
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tolerance compared to the control groups. There was no significant dif-
ference between the control groups. No significant changes in physio-
Togical parameters were found in spirometry measures for any of the
groups. The findings of these investigators support the work of others
who conclude that exercise cannot reverse the physiological characteris-
tics of COPD.

In another aspect of the study by Atkins and others (1984), the
costs and effects of the behavioral programs were studies. Toevs et al.
(1984) concluded that the behavioral program appeared relatively cost
effective in comparison to other health care and medical interventions.

Zack and Palange (1985) evaluated the effects of an outpatient
rehabilitation program with oxygen supplemented exercise. No components
other than exercise training were identified in this evaluative study.
The program was described as a 12-week program which met three times a
week for 1-1/2 hours each session. Patients exercised a total of 25
minutes per session with frequent rest periods. On days when they were
not scheduled to come to the program, they were instructed to exercise
at home. A total of 53 patients completed the program. Zack and Palange
found significant improvement in maximum workload, distance walked, and
endurance time on room air after patients had completed the program.

No improvement was noted in.pulmopary function, which was a finding
consistent with eariier studies.

Kimbel et al. (1971) evaluated the effects of an inhdspital re-
habilitation program that included the components of multidisciplinary
programs. The authors studied level of dyspnea, exercise tolerance,
and FEV1 jn patients with advanced disease. The investigators reported
an improvement in dyspnea and exercise tolerance. Consistent with the

findings of others, no improvement was found in the FEVr Follow-up
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data 1 and 2 years after the program showed a significant decrease in
FEV1 consistent with changes expected in patients with advanced disease.

Mohsenifar, Horak, Brown, and Koerner (1983) attempted to identify
measures of improvement in a sample of 15 patients with severe lung
disease before and after a multidisciplinary pulmonary rehabilitation
program with educational and exercise components. No significant
changes in resting and exercise lung functions were found with the
exception of a decreased heart rate and decreased blood lactate levels.
The authors reported the significant findings differed from those of
other investigators on these measures. Mohsenifar and colleagues also
reported that patients experienced a subjective improvement in exercise
endurance and general sense of well-being.

Moser et al. (1980) evaluated the physiologic and functional effects
of a comprehensive inpatient PRP. This study was one of very few that
described the program in depth. Patients who had been referred and
selected for this program were admitted to the hospital for 2 weeks of
intensive evaluation and training and then discharged with instructions
to continue walking exercises. Four weeks later, the patients returned
to repeat the treqdmi]] testing. Forty-two patients participated in
the study. Significant improvement was found in subjective perception
of dyspnea. Significant decreases were reported in oxygen consumption
during exercise, minute ventilation, heart rate, and respﬁfatory rate.

Kochansky et al. (1986) developed a 6-week hospital-based outpatient
program which placed special emphasis on the use of controlled breathing
techniques and energy conserving maneuvers. The authors evaluated the
effects of the program on first 30 patients using pulmonary function
studies. As expected, the FEV1 change was not significant; however,

other measures which indicated air trapping did show a significant
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decrease. The authors concluded that special emphasis on controlled
breathing and energy conserving techniques in a PRP could reduce air
trapping and improve ventilatory efficiency.

Thomas Petty, a pulmonary specialist, along with other investigators,
conducted numerous longitudinal studies of pulmonary rehabilitation pro-
grams. Although the studies are dated, more recent studies examining
the Tong-term effects of PRPs could not be found in the literature. One
PRP at the University of Colorado Medical Center (UCMC) was designed as
a demonstration program to evaluate methods, logistics, costs, and
effectiveness. A total of 182 patients, 87% of whom were male, were
enrolled in the program between 1966 and 1968 (Petty, 1982). Patients
selected for the PRP had an established diagnosis of COPD; did not have
complicating respiratory, cardiac, or other conditions that would alter
the patient's course of prognosis; had a demonstrable level of pulmon-
ary function as measured by the FEV1 and MVV; verbalized a functional
impairment of daily activity; and expressed a willingness to participate
in an outpatient program. A physician and nurse evaluated the patients
for selection. The PRP was multidisciplinary using existing hospital
personnel and combined education with exercise. Initial results of pro-
gram evaluation reported a majority of the patient§ described symptoma-
tic improvement and improved exercise tolerance (Petty et al., 1973).

One year after completion of the program, using a pre-post research
design, Fishman and Petty (1971) selected the last 36 males admitted
to the program and studied objective measures of ventilation impairment
(FEVI, MVV, arterial oxygen and carbon dioxide levels, walking toler-
ance on a treadmill, and ability to perform work climbing stairs);
severity of symptoms of airway obstruction; affective distress; depen-

dency behavior; and psychopathology. Using t-tests, the only
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statistically significant changes (p < .05) were improvements in HVV,
walk tolerance, and affective distress as measured by the Multiple
Affect Adjective Check List. Also, severity of symptoms demonstrated
a significant change (p < .05) which consisted of stabilization of
symptoms during the first year post program, in contrast to a pattern
of deterioration during the year prior to entry into the program.

Petty (1982) reported that for the total sample of patients admit-
ted to this program, the expected rate of pulmonary function deteriora-
tion did not occur within the first few years, but did decline over
the 4-year period at a rate Tower than expected. Most patients were
able to perform the same amount of exercise at a lower oxygen consump-
tion (Petty, 1982).

Hudson, Tyler, and Petty (1976) studied the number of days hos-
pitalized per year for 4 ycars of 44 patients who completed the UCMC
program. These patients were selected beacusé of the availability of
hospital records for the year prior to entry into the PRP; Hudson and
associates found a significant reduction in the number of days of
hospitalization for each of the 4 years. Taking into consideration the
costs involved with the PRP, the authors calculated an average net
savings of $21,000 per year due to reduced hospitalizations.

Petty (1980) studied the number of days hospitalized for patients
of four other pulmonary rehabilitation programs. A significant reduc-
tion in days hospitalzed was found for patients who had attended each
program compared to the year prior to entry into a PRP. Petty's find-
ings support those of Hudson et al. (1976). Analysis of costs was not
reported for the other four programs.

Sahn et al. (1980) examined survival rate in a 10-year follow-up

study of the rehabilitation program at UCMC. Of the 182 patients
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admitted to the PRP, 64% were living at the end of the third year, 41%
at the end of 5 years, and only 17% or 28 patients at the end of 10
years. The mean age on admission to the PRP was 61 years with a range
of 33 to 81 years. The survival rate of healthy men, age 61, in 1968
was 69% at 10 years. One hundred and forty-three patients died, with
75% of the deaths due to progressive COPD. Other causes of death in-
cluded myocardial infarction, other cardiovascular problems, suicide,
and others. In comparing the yearly data of the 28 10-year survivors
to the 143 non-survivors, significant differences were found in rate of
decline of FEVl, arterial oxygen and carbon dioxide levels, hematocrit,
and days hospitalzed (p < .05). Sahn et al. concluded that a multi-
disciplinary pulmonary rehabilitation program for patients with COPD:
. may stabilize or reverse the disease and return the indivi-

dua] to his highest functional capacity. The degree of success

of such a program depends on the stage of the disease when the

patient is first encountered (p. 314).

Sunmary

The purpose of this study was to ascertain the effects of a pul-
monary rehabilitation program on dyspnea, self-care, and pulmonary func-
tion of patients with COPD. No studies were found in the literature
addressing these variables in combination. In most of the studies
reviewed, effectiveness of specific components of pulmonary rehabilita-
tion or of total multidisciplinary programs focused on the effects of
pulmonary function. With the exception of the studies reported by
Mungall and Hainsworth (1980) and Kochansky et al. (1986), no signifi-
cant changes were found in pulmonary function. The literature supported
the selection of the FVC, FEVl, FEFZS%-75%’ and MVV as appropriate mea-

sures of lung function altered by chronic obstructive pulmonary disease.
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The Titerature did not specifically address changes in dyspnea post
pulmonary rehabilitation, although Fishman and Petty (1971) reported a
decrease in severity of symptoms. Because dyspnea is a symptom, and
thus subjective in nature, quantification of dyspnea is difficult.
Carrieri et al. (1984) supported the use of visual analog scales and
other measures such as the modified Borg scale. A number of studies
reported increased exercise tolerance and a decrease in oxygen consump-
tion following exercise training. These findings would be consistent
with decreased levels of dyspnea, although this specific finding was
not reported.

The few studies which focused on self-care in patients with COPD
identified some self-care skills. Education is presumed to influence
self-care skills. Studies addressing effects of education measured
know]edge gained rather than behavioral change. Howland and others
(1986) strongly supported a combined approach of education and exercise
training in the rehabilitation of patients with COPD.

Dyspnea, self-care, and pulmonary function are human responses to
the actual health problem of COPD. MNursing is defined as "the diagnosis
and treatment of human responses to actual or potential health problens"
(American Murses' Association, 1980, p. 9). The evaluation of treatment,
such as pulmonary rehabilitation, is therefore an appropriate focus of
nursing research. The role of the nurse was alluded to but not addressed
in studies concerning rehabilitation found primarily in medical litera-
ture. Functions of the nurse cited were: evaluation of the patient
prior to entry into a PRP, goal setting, care planning and implementa-
tion, continuous evaluation of the patient, program coordination, and
communication with the physician and other members of the multidiscipli-

nary health team. Nurses play a vital roie in pulmonary rehabilitation,
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but no studies in nursing literature by nurses examine the effectiveness
of pulmonary rehabilitation. Two of the medical studies reviewed
listed nurses as co-authors. A nurse was the last of five authors
listed in the study by Moser et al. (1980) evaluating the functional

and physiologic effects of a PRP. A nurse was the second author listed
in a study by Sahn et al. (1980). Shenkman (1985) was a nurse author
who studied attrition rates in a PRP.

The need for this study evaluating the effectiveness of a pulmon-
ary rehabilitation program was supported by the lack of and limited
publication of studies addressing dyspnea, self-care, and pulmonary
function of patients who completed a PRP. Orem's theoretical framework
of self-care provided an appropriate theoretical basis to guide this

study.
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CHAPTER I1II
Methodology

The purpose of this study was to ascertain the effects of a pulmon-
ary rehabilitation program on dyspnea, self-care, and pulmonary function
of patients with COPD. The methods used to implement the study are
described in this chapter.

A quasi-experimental nonequivalent control group design (Campbell
& Stanley, 1963) was selected for the study. The independent variable
or treatment was a pulmonary rehabilitation program; and the dependent
variables were dyspnea, self-care, and pulmonary function. The study
design is depicted in Figure 7.

In the noneqﬁiva]ent control group design, equivalency of the treat-
ment and control groups cannot be assumed due to the inability to assign
subjects (Polit & Hungler, 1983). However, when pretest results are
similar for the two groups, confidence is increased that any posttest
di fferences are the result of the treatment or intervention (Campbell &
Stanley).

Hypotheses
The null hypotheses for this study were:
1. There is no significant difference in dyspnea between control

and treatment groups post-pulmonary rehabilitation program (post-PRP)
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0 1
Treatment Group 01 X 02
Control Group O1 02

Legend: 01: Pre-PRP Dyspnea
Pre-PRP Self-Care
Pre-PRP Pulmonary Function

X: Pulmonary Rehabilitation Program

0,: Post-PRP Dyspnea

2
Post-PRP Self-Care
Post-PRP Pulmonary Function
TO: Entry into PRP
TI: Post-PRP,'3 Months After Entry

Figure 7. Quasi-Experimental Nonequivalent Control Group Design
for Study
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as measured by the Usual Dyspnea Visual Analog Scale (VAS), Worst Dys-
pnea VAS, Usual Dyspnea Modified Borg Scale, and Worst Dyspnea Modified
Borg Scale.

2. There is no significant difference in self-care between con-
trol and treatment groups post-PRP as measured by the summative score
on the Self-Care Questionnaire.

3. There is no significant difference in pulmonary function be-
tween control and treatment groups post-PRP as measured by the FVC, FEVl,
FEFZS%-75%’ and MVV.

4. The amount of variance in dyspnea explained by the demographic
variables of age, sex, race, marital status, education background, in-
come range, number of years since first noticed shortness of breath,
pack years, and health locus of control is equal to 0.

5. The amount of variance in self-care explained by the demographic
variables is equal to O.

6. The amount of variance is pulmonary function expiained by the
demographic variables is equal to O.

Pulmonary Rehabilitation Program

The PRP in this study, as defined by Harris (1985), was a multi-
disciplinary outpatient program for pulmonary rehabititation. This re-
habilitation center was free-standing and not owned or operated by a
a hospital, but by a group of independent investors. Disciplines re-
presented included medicine, nursing, respiratory therapy, occupational
and physical therapy, nutrition, social services, and psychology.

Staff from all disciplines were present onsite except for the psycho-
logist who was available on a consultant basis and saw patients by

appointment at the center.
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The PRP accepted patients by physician referral only. The nurse
coordinator of the pulmonary rehabilitation program received the refer-
ral and arranged an appointment for the patient to come to the center.
During this appointment, services of the program were explained, the
facility was toured, health history information was obtained, goals
were discussed, an initial plan of care developed, and the patient was
scheduled for physiological testing.

The extensive pre-program physiological testing included baseline
pulmonary function studies and treadmill exercise testing during which
pulmonary function, cardiac function, and arterial blood gases were moni-
tored. A beginning exercise program was then planned with the goal of
incremental advancement as the patient progressed.

The total program was 12 weeks in length, with three 14 hour ses-
sions per week for a total of 36 sessions. At an orientation program,
prior to actually beginning the sessions, the patient received a 17-page
handbook which described the program in detail, including policies and
procedures. The patient had a choice of five schedules of exercise and
educational sessions to attend. In this orientation program, the impor-
tance of exercise in rehabilitation was discussed. Patients were in-
structed to notify the staff if unable to attend any session. Continu-
ous participation in the program was required for coverage by most in-
surance companies. If the patient failed to call, the staff called the
.patient. Consequently, most patients who began the program attended
the scheduled sessions and completed the program. Van transportation
was provided for patients within a 20-mile radius who needed this service.

At entry into the PRP, an individualized reconditioning exercise
program was planned for each patient based on the prescribed treatment

plan. As the patient increased endurance, types and amounts of exercise
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were increased. The facility had a large gym with many types of exer-
cise equipment and an indocor track. Most patients performed six forms
of exercise to strengthen large muscle groups including walking on a
treadmill and around the indoor track, turning an armcrank, arm movement
of the handbars of an exercise bicycle, climbing steps, and the rowing
motion on the rowing machine. At each session, patients exercised for
the specified length of time following their individualized plans. At
least two staff members supervised each session and would signal the
patient to change from one activity to another. The patient's heart
rate and blood pressure were monitored. Patients wore a cardiac tele-
metry monitor so that cardiac rate and rhythm could be observed on the
oscilloscope-as they exercised. A physician was present on the pre-
mises. Appropriate actions were taken if dysrhythmias or other complica-
tions developed. Emergency equipment was located in the gym and was
readily available if needed. The patient's physician was informed of
any significant problems. Following the exercise session, patients
were allowed a cool-down period and then attended a 15- to 30-minute
educational session related to some aspect of self-care. A list of the
sessions and content descriptions is provided in Appendix D.

At or near the end of the 12-week PRP, the patients repeat the same
physiological testing done prior to beginning the program. Many patients
elect to attend the post-PRP supervised, non-cardiac monitored exercise
sessions provided by the PRP. If not, a home program is planned and
discussed with the patient so that the patient can continue to exercise.
The cost of the post-PRP supervised program is usually not covered by
insurance. Patients pay a set fee per month to participate.

The pulmonary rehabilitation program used in this study met the

criteria identified in the literature as to services that should be
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provided by a multidiscipiinary PRP (American Thoracic Society, 1981;
Haas et al., 1979; Hudson, 1984; Petty, 1980; Yee, Hodgkin, Zorn, &
McLean, 1984). Many pu]moﬁary rehabilitation programs provide the
educational! component but tack the capability of providing the exercise
component and other services offered by the PRP in this study.

Sample Selection

Pre- and post-PRP data were collected from 15 patients in the treat-
ment group and 11 patients in the control group. The treatment group
was composed of patients diagnosed with COPD who had completed a 12-week
multidisciplinary PRP. The control group was .composed of patients with
COPD whose physicians generally did not refer patients to multidiscipli-
nary pulmonary rehabilitation programs.

The following criteria were used in the selection of patients for
the study: ‘

1. The patient had been diagnosed with COPD.

2. The patient stated that dyspnea interfered with desired activi-
ties and lifestyle.

3. The patient was willing to allow the investigator to make the
home visits to collect pretest and posttest data.

4, The patient had or was willing to have pre- and post-PRP pul-
monary function testing.

5. The patient's physician was a pulmonary specialist.

5. The patient's physician had given the investigator permission
to invite the patient to participate in the study and was willing to
provide, for control group patients, the post-PRP pulmonary function
testing at no charge to the patient or investigator. Post-PRP pulmon-
ary function testing was routinely included with other post-program test-

ing.
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No attempt was made to control for severity of disease or co-existing
conditions. Many patients were excluded from participation because of
the restraint of time in the pre-PRP data collection process. Most pa-
tients referred to the PRP entered the program less than 2 weeks after
referral. Patients who could not be visited prior to beginning the
PRP were excluded from the study.
Setting

Data collection for demographic information and measures of dyspnea
and self-care was done during pre- and post-PRP visits to each patient's
home. With the patient's written consent, pulmonary function results
were obtained from medical records at the PRP for treatment group pa-
tients. Copies of pulmonary function results for control group patients
were mailed to the investigator.

Instrumentation

A1l measures of demographic variables, dyspnea, and self-care were
assessed using paper and pencil instruments. Pulmonary function test
results were obtained from medical records. All paper and pencil instru-
ments were typed in pica print with the text in short lines to increase
readability (Fry, 1972). Each patient was given a ballpoint pen td com-
plete the instrument and was allowed to keep the pen at the conclusion
of the visit. For patients with visual impairment or reading difficulty,
the instruments were verbally administered. A total of seven instruments
were used during the pre-PRP home visit: (a) Patient Information form,
(b) Modified MHLC (Multidimensional Health Locus of Control) Scale,

(c) Usual Dyspnea VAS, (d) Worst Dyspnea VAS, (e) Usual Dyspnea Modified
Borg Scale, (f) Worst Dyspnea Modified Borg Scale, and (g) the Self-Care
Questionnaire. A1l instruments were also used for the post-PRP home

visit except the Patient Information form and the Modified MHLC Scale.
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Each instrument :was reproduced on a different color of paper and a desig-
nated section was used for scoring purposes. Pre- and post-pulmonary
function results were obtained from medical records as previously
described and recorded on a coding form used for all data.

Patient Information Form

The Patient Information Form collected demographic data and included
such variables as age, sex, race, marital status, education, income
range, pack years, years since first noticed dyspnea, and co-existing
health problems (see Appendix E). The demographic variables were used
to describe the sample and to determine the amount of variance explained
by these variables as tested by Hypotheses 4, 5, and 6. The form was
copied on cream paper and contained a section in the right margin for
the investigator to code data for analysis.

Modified MHLC Scale

The Modified Multidimensional Health Locus of Control Scale measures
the psychological variable of perceived locus of control over one's
health. As a result of the pilot study, the investigator chose to define
the results from the Modified MHLC Scale as demographic variables. The
reader is referred to the discussion of the pilot studies for further
explanation of this decision.

Permission was granted by the authors of the MHLC Scale for use in
this study (see Appendix F for related correspondence). The original
MHLC Scale published by Wallston and Waliston (1978), actually consists
of three subscales with a total of 36 items in a G-pofnt Likert format.
The MHLC Scale is also available in two 18-item equivalent forms
identified as Form A and Form B. Form B was selected for this study and
modified by collapsing the 6-point Likert format to a 4-point Likert

scale (see Appendix G). The instructions, which were problematic in the
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pilot, were simplified. These modifications were made with the full sup-
port of the principle author who was contacted by telephone (K. A.
Wallston, personal communication, October 24, 1986). This modification
of the scale was also used in a study reported by Peterson and Rubinson
(1982).

The Form B MHLC Scale contains three subscales of six items each to
measure: (a) internal health locus of control (IHLC), (b) chance health
locus of control (CHLC), and (c) powerful others health locus of control
(PHLC). People who generally believe their own actions determine health
outcomes usually score highest on the IHLC scale. Those who believe
health outcomes are determined by chance, fate, or luck usually score
highest on the CHLC scale. Those who believe health outcomes are most
influenced by others, such as health care providers or significant others,
usually score highest on the PHLC scale. The numerical values represent-
ing the Likert scale are summed to obtain the subscale scores. Appendix
G 1ists the specific items from the Modified MHLC Form B representing
each of the subscales.

Wallston, Wallston, and DeVillis (1978) reported alpha reliabilities
for the original 36-item scale as ranging from .83 to .86. Reliabilities
for the shorter equivalent forms ranged from .67 to .77. A heterogenous
sample of 115 persons waiting at the gates of a metropolitan airport was
used to assess reliability. The reliability of an instrument is a
characteristic of that instrument tested with a specific population under
certain conditions (Polit & Hungler, 1983). Data assessing the relia-
bility of the MHLC Scale with chronically i11 patients were not found.
Nagy and lolfe (1984) used the MHLC Scale in a study of patients with
COPD, but the reliability statistics provided were those previously

given from the sample at the airport. Other studies evaluating the
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instrument have been done with college students (Lau & Ware, 1981;
Wallston & Wallston, 1981) and similar results obtained. Validity of
the instrument was not addressed in published studies.

Usual Dyspnea VAS

A 100mm visual analog scale, anchored at the extremes as no dif-

ficulty breathing and unable to breathe, was used to measure usual dys-

pnea. The investigator verbally explained the instructions which were
also printed on the instrument copied on yellow paper (see Appendix H).

Usual dyspnea was defined as how short of breath you feel most of the

time. The patient was instructed to use the pen to put a mark through
the 100mm line corresponding to usual dyspnea. When scoring the instru-
ment, the investigator applied the O-point of a millimeter ruler to the
0 point of the 100mm line, and recorded the patient's usual dyspnea
score as the millimeter point at which the patient's mark transected

the VAS. The same ruler was used for all measurements.

Carrieri et al. (1984) stated that visual analog scales measure
dyspnea with increasing sensitivity and accuracy. Stark and Gambies
(1980) used a VAS in healthy subjects to assess breathlessness and found
that the relationship between the VAS score and ventilation showed
within-subject, or intra-rater reliability, and supported concurrent
validity. Woodcock, Gross, and Geddes (1981) found that VAS breathless-
ness scores decreased in patients with emphysema with the administration
of oxygen during exercise as one would expect. Limited documentation
was available regarding the validity and reliability of visual analog
scales as a measurement of dyspnea.

Worst Dyspnea VAS

The VAS used to assess worst dyspnea was identical to the VAS for

usual dyspnea with the exception of the instructions and that the scale
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was copied on goldenrod paper (see Appendix J). The patient was in-

structed to mark the line at the point corresponding to the most short

of breath you have ever felt. Both levels of dyspnea, usual and worst,

were measured in this study for the purpose of assessing whether the
patient conceptually understood this symbolic form of measurement.
Logically, the worst dyspnea score should have been greater than the
usual dyspnea score. VASs have been extensively used in assessing
dyspnea (Carrieri et al., 1984). Carrieri was contacted by telephone
and recommended the use of both measures with the VAS and also recom-
mended the use of the Modified Borg Scales to assess criterion-referenced
validity. Carrieri stated a correlation of .90 was obtained between
dyspnea scores measured by the VAS and Modified Borg Scale in a small
study involving intensive care patients (Virginia Carrieri, personal
communication, October 25, 1986). The data have not been published to
date.

Usual Dyspnea Modified Borg Scale

The same definition of usual dyspnea used for the VAS was also used
for the Modified Borg Scale. With this instrument, however, the patient
was to select the phrase on a scale which best described usual dyspnea.
The instrument was reproduced on light pink paper and the patient was
instructed to circle the number corresponding to the appropriate phrase
(see Appendix K).

A modified version of the original Borg Scale which measured per-
ceived exertion was first published by Burdon et al. (1982) to assess
dyspnea. These authors reported a .88 correlation between breathless-
ness, as measured by the modified scale, and FEVl, providing a measure
of criterion-reference validity. These patients were assessed after

the inhalation of histamine. Data from the modified scale were treated
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as interval data, although the intervals were unequal. The levels were
numbered as 0, 0.5, 1, 2, and 3 with equal intervals numerically through
level 10. A1l levels had descriptive phrases except Tevels 6 and 8
which made discrimination between levels difficult.

The Modified Borg Scale (Burdon et al., 1982) was revised by using
equal interval digits to label the levels as 0 through 9 and by using
phrases to describe all levels. The title of the instrument was re-
tained. The level circled by the patient was the score recorded for
usual dyspnea.

Worst Dyspnea Modified Borg Scale

The revised Modified Borg Scale was also used to measure worst dys-
pnea as previously defined. This instrument was reproduced on dark
pink paper and scored in the same manner.

The use of both the VAS and Modified Borg Scale to measure usual
and worst dyspnea allowed the investigator to assess criterion-referenced
validity. The results are reported in the findings.

Self-Care Questionnaire

The 31-item Self-Care Questionnaire was developed by the investiga-
tor for this study based on specific self-care actions for COPD patients
described in research, patient education materials, and other 1iteratﬁre.
The self-care actions were identified within the context of Orem's uni-
versal, developmental, and health-deviation self-care requisites as
illustrated by the matrix in Appendix I.

Each item had five interval options assigned point vaiues of 0 to
4 that were summed to obtain the score. For 28 of the items, the more
frequently the patient performed the action, the higher the score re-
ceived. For items 3, 9, and 11 reverse scoring technique was used be-

cause the avoidance of these behaviors (e.g., smoking) constituted
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self-care. Much care was taken to develop an instrument providing in-
terval level data so that inferential statistical methods could be ap-
plied to test the hypotheses in this study.

As with the other instruments used in this study, the Self-Care
Questionnaire was prepared in pica type, double-spaced, with short 1ine
lengths. The questionnaire was printed on green paper and instructions
were verbally given and stated on the instrument (see Appendix J).

To assess content validity, the Self-Care Questionnaire was sub-
mitted to a panel of experts consisting of seven nurses with expertise
in the nursing care of patients with respiratory disease. Six nurses
returned evaluations of the instrument. Two nurses were directors of
pulmonary rehabilitation programs. Three members of the panel had ex-
tensive clinical experience, were prepared as pulmonary clinical spec-
jalists, and had a master of science of nursing degree. One panel mem-
ber was a former head nurse of a chronic respiratory care unit at a
large southeastern medical center. One nurse, who was a clinical spec-
ialist, was also doctorally prepared. The nurses were mailed a cover
letter, the Self-Care Questionnaire, and an evaluation form asking them
to evaluate each item using three criteria: (a) Does this item reflect
a self-care behavior?, (b) Is the behavior appropriate for a patient
with COPD?, and (c) Are the items and options worded appropriately?
This evaluation tool was based on a form developed by Pace (1986) to
assess content validity of an instrument. The correspcndence mailed to
the panel of experts and the summary of their evaluations are included
in Appendix K. The nurses wrote many comments, but generally agreed that
most of the items reflected self-care actions which were appropriate
for patients with COPD. The panel was divided in their evaluations of

items 21 through 25 which cluster actions in which patients allow others
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to do things for them such as bathing, grooming, housework, or yard
work. Some members of the panel did not consider these behaviors to

be self-care actions, stressing the need for the patient to maintain
independence. Others interpreted these actions as acceptance of the
limitations imposed by the disease and that allowing others to do these
things for them was a self-care action. Due to the lack of consensus
among the panel, the investigator decided to leave these items on the
questionnaire and evaluate the results. Some revisions were made and
the final form of the instrument used in the study is provided in Appen-
dix Jd.

Assessment of construct validity was not appropriate due to the
small sample. A minimum sample size of 10 patients per item or a total
of 310 patients would be necessary to meet the criteria for performing
factor analysis (Munnally, 1978). Assessment of reliability using alpha
to measure internal consistency is reported in the findings.

Pulmonary Function

FVC, FEVl, FEFZS%-75%’ and MVV measurements were obtained from the
medical record with written consent from each patient (see Appendix L).
Three spirometry testing devices were used to obtain the results reported
in this study. Each patient was pre- and post-tested on the same device
by the same respiratory therapist or technician. A11 three devices pro-
vided a digital print-out of the results. The Gould 2100 Puimonary Func-
tion Testing (PFT) Lab was used to measure spirometry of all treatment
group patients. Another Gould 2100 PFT Lab was used with seven control
patients, and the Eagle I Spirometer manufactured by Collins was used to
test the other four patients in the control group. A1l three devices
used in this study were reported to meet the manufacturers' specifica-

tions for calibration and standardization.
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Protection of Human Subjects

The Institutional Review Board of the University of Alabama at
Birmingham approved the study for protection of human subjects (see
Appendix M). Each patient was sent a letter introducing the study.

The letter was followed by a telephone call from the investigator who
explained the study using the dialog in Appendix N. Patients who chose
not to participate received no further communication from the investiga-
tor. Patients who chose to participate could withdraw at any time.

Each patient gave written consent for the investigator to obtain pulmon-
ary function test results. All data were treated confidentially and
coded for analysis.

Written permission was given by the administrator of the pulmonary
rehabilitation center for the investigator to communicate with the staff
to obtain information needed for potential treatment group patients
(see Appendix 0). In accordance with institutional policies in a
clinic-based practice, one physician sent an explanatory letter to poten-
tial control group patients with a form enclosed authorizing the phy-
sician to release their names, address, and telephone number to the in-
vestigator. Information needed to contact other potential patients for
the control group was provided by a staff membér working with a physician
in another clinic-based practice.

Procedure

Pulmonary specialists who referred patients to the PRP were sent
letters to: (a) explain the study, (b) ask permission to contact their
patients regarding participation in the study, and (c) request the phy-
sicians to provide the post-PRP spirometry testing for control group
patients in their offices (see Appendix Q). Nine of ten physicians

responded positively.
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The investigator met with the nurse coordinator and staff of the
PRP each week to identify potential patients. Obtaining the sample
proved to be the most difficult aspect of this study. Originally, the
control group was to be composed of patients who had been referred to
the PRP, but elected not to enroll in the program. Very early in imple-
mentation of the study, the investigator had to redefine the method of
sample selection for the control group because the patients who chose
not to enroll were also not willing to participate in the study.

To maintain the study design and obtain a control group of patients
not enrolled in the PRP, the investigator sent a letter to other pul-
monary specialists located in the same metropolitan area, who did not
refer patients to multidisciplinary rehabilitation programs (see Appen-
dix R). A1l the physicians were willing to allow the investigator to
contact their patients and provide the necessary information but most
lacked the capability of providing the spirometry testing. Patients of
two physicians were used for the control group; patients of seven phy-
sicians were used for the treatment group.

A1l patients received the letter in Appendix N explaining the study.

" Several days later, the investigator telephoned the patients and ex-
plained the study in more depth using the dialog in Appendix N. If the
patient refused to participate, there was no further communication from
the investigator. If the patient agreed to participate, a mutually con-
venient time was arranged for the investigator to visit the patient at
home to collect data.

The déy before the scheduled visit, the investigator called to
verify the appointment. Most patients were home at the designated time.

A11 patients lived within a 100-mile radius of the metropolitan area.
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Upon arrival at the home, a well-lighted area with seating near
the patient was requested. The study was explained again with emphasis
on the post-PRP visit which would follow in 3 months. The patient was
given the investigator's home phone number in the event of any questions
or desire to withdraw from the study. The need for pre- and post-
pulmonary function testing was explained, and the patient's cooperation
was solicited. Written consent was obtained to request the results of
pulmonary function tests.

A clipboard was used to hold the instruments which were administered
in the following order: (a) Patient Information form, (b) the four dys-
pnea scales, (c) Self-Care Questionnaire, (d) and the Modified MHLC
Scale. The patient was given a ballpoint pen to complete the instruments
which were removed from the clipboard as completed. Four patients ex-
perienced visual impairment or difficulty reading. Instruments were
admninistered verbally to these patients. To facilitate this process, the
five possible responses to most of the items on the Self-Care Question~
naire were printed in large letters on a letter size sheet of cardstock
paper. The four options of the Modified MHLC Scale were printed on the
reverse side (see Appendix S).

The total length of the visit, for data collection purposes only,
averaged 30 to 45 minutes. However, many of the patients were conver-
sant and most visits lasted an hour or longer. The investigator con-
c]dded the visit by reminding the patient of the return visit in 3
months which would be arranged a few weeks in advance by phone.

Sample selection and data collection for both groups extended over
a 12-month pericd. Through weekly meetings with the staff of the PRP,
the investigator learned of patients who developed problems and withdrew

from the program. A sample size of 20 patients in each group was desired;
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however, due to attrition, limited access to control group patients, and
the extended time period since the first patients became involved in

the study, sample selection ended with 15 treatment group patients and
11 control group patients. Data collection extended another 3 months
until post-PRP data were collected from the last few patients.

An appointment was made by phone, and the investigator returned to
the patient's home 3 months after the first visit to collect post-PRP
data. The same procedures used for the pre-PRP visit were followed with
the omission of the administration of the Patient Information form and
the Modified MHLC Scale. Arrangements for the post-pulmonary function
testing of control group patients were made during the visit. A1l pul-
monary function tests were completed within 2 weeks of the post-PRP
home visit.

A copy of the digital print-out results of pulmonary function tests
were mailed to the investigator for each control group patient. The
investigator obtained the results for treatment group patients from
medical records at the PRP.

Summary of Pilot Studies

The procedure proposed for sample selection in this study was used
without difficulty in the initial pilot study. Pre-PRP data only were
collected from eight patients, with four in each group. The treatment
group was composed of patients who entered the PRP. The control group
consisted of patients who chose not to enter the PRP. The dependent
variables were severity of illness, self-care, and health locus of con-
trol.

The instrument to measure severity of illness, developed by the in-

vestigator, was problematic in administration and scoring. The
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instrument attempted to measure dyspnea and, because of the problems
encountered, was replaced by the VAS and Modified Borg Scales for use
in this study.

The Self-Care Checklist used in the first pilot study was developed
by the investigator and Tisted eight items considered to be critical
self-care behaviors. Although the options indicated frequency of per-
formance of the behaviors, the instrument did not yield data that could
be scored. The inadequacies of the tool led to total revision of the
instrument.

Health locus of control was treated as a dependent variable in the
first pilot study. The original 6-point Likert Scale of the MHLC Form
B was problematic. Only one of the eight patients completed the scale
without asking for clarification. All had difficulty with the written
jnstructions and wording of items. Although the items are written at
a 5th- to 6th-grade reading level (Wallston et al., 1978), the instruc-
tions contained many polysyllabic words in lengthy sentences. A1l items
were worded in the form of I statements with verbage most applicable to
healthy individuals. Chronically i11 patients had difficulty expressing
agreement or disagreement with statements such as: "If I become sick, I
have the power to make myself well again' (MHLC, Form B, p. 1). As a
result of these problems, scores were questionable.

Follow-up pilot studies were designed to test only the instruments,
since the method of sample selection was not a problem in the initial
study. Patients participating in the PRP composed the samples to test
‘the instruments. The Usual Dyspnea VAS, Worst Dyspnea VAS, Usual
Dyspnea Modified Borg Scale, and the Worst Dyspnea Modified Borg Scale
were administered to nine PRP patients who followed the written instruc-

tions and completed the scales without difficulty. High correlations
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were found between the Usual Dyspnea VAS and Modified Borg Scales and
betwgen the Worst Dyspnea VAS and Modified Borg Scales. The new Self-
Care Questionnaire was administered to 12 PRP patients who completed
the instrument without difficulty. The Modified MHLC Scale (Form B),
witn a 4-point Likert scale and simplified instructions was adminis-
tered to 10 PRP patients who completed the instrument with less dif-
ficulty than the control group.

Health locus of control (HLC) was retained in this study as one of
many demographic variables because of the investigator's interest in
psychological variables which may be a factor in the performance of
self-care actions. Problems encountered with administration of the MHLC
scales in the initial pilot study led to the decision to delete HLC as
a dependent variable in the current study.

The initial pilot study, subsequent instrument revisions and re-
evaluations, followed by further pilot testing of instruments extended
over a 6-month period. This process allowed the identification of major
problems with instrumentation which were addressed and appropriately
resolved prior to implementation of this study.

Statistical Analysis

Descriptive statistical procedures were used to analyze data from
the Patient Information form to describe the sample. Demographic varia-
bles were also entered into stepwise multiple regression equations to
test hypotheses 4, 5, and 6 which state that the variance in dyspnea,
self-care, and pulmonary function, respectively, explained by the demo-
graphic variables is equal to 0.

Multivariate analysis of co-variance (MANCOVA) was used to test

hypotheses 1, 2, and 3 which stated that there was no difference post-PRP
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between groups in dyspnea, self-care, and pulmonary function, respec-
tively. MANCOVA was selected to allow control for pre-PRP differences
between groups.

Reiiabi]ity'of the Self-Care Questionnaire was tested with
Cronbach's alpha. Correlation procedures were used to assess criterion-
referenced validity of the VAS and Modified Borg Scales.

A11 statistical analyses were done with the SPSSPC Plus statis-
tical package except for aipha reliabilities which were done using
SPSSX on a mainframe computer. Hypotheses were tested at the .05 level

of significance. Findings are reported in the next chapter.

S
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CHAPTER IV
Findings
Presented in this chapter are a description of the sample, testing
of hypotheses, supplemental analyses, and additional findings. Findings
are discussed in relation to previous research.

Description of Sample

The total convenience sample initially consisted of 34 patients
with 21 in the treatment group and 13 in the control group. Pre-PRP
data were obtained for these patients; however, as a result of attri-
tion, post-PRP data were collected from only 15 treatment and 11 control
group patients. Reasons for attrition are given in Table 1. Data from
the eight patients who did not complete the study were not entered into
analysis.

The attrition rate for the PRP patients was 24%. This is not con-
sistent with the overall attrition rate for the PRP which the nurse coor-
dinator reported as 20%. The rate and reasons for attrition are
consistent with those identified by Shenkman (1985) who found a 73% at-
trition rate in a specific pulmonary rehabilitation program. In a study
that addressed factors contributing to attrition rates, Shenkman report-
ed that patients who failed to complete the program had higher scores
on measures of psychological variables such as helplessness, hopeless-

ness, and alienation when compared to those who completed the program.
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Table 1

Rexsons for Attrition in Study Sample

Patient Group Reason
1 T Developed gastrointestinal symptoms. Did
compliete PRP at a later time.

2 T Hospitalized for acute gastrointestinal
bleeding. Did not return.

3 T Unknown, stopped coming.

4 Developed back pain. Did not return.

5 T Hospitalized with Targe spontaneous
pneumothorax. Did complete PRP at later
time.

6 T Developed 1ife-threatening arrhythmias

with exercise, refractory to treatment.
Did not return.

7 C Failed to have pre-PRP pulmonary function
testing as scheduled.

8 C Failed to keep post-PRP home visit appoint-
ments with investigator.

T = Treatment group; C = Control group

The development of comp]icating health problems, such as those identi-
fied in Table 1, was not identified by Shenkman as a contributing factor.
A1l patients in the study Tived within a 100-mile radius of the
metropolitan area. The most distant PRP patient Tived 75 miles from
the rehabilitation facility but was brought each day to the center by

family. Many patients used the van service provided by the facility.
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Descriptive data for the sample, obtained from the Patient Infor-
mation form, are presented in Table 2. The mean age was 66 years. The
ratio of maies to females for the total group was almost equal; how-
ever, the ratios within groups were not.
Table 2

Comparison of Control and Treatment Groups on
Demographic Variables

Variable Treatment Control Total
n =15 n =11 n =26
Age
Mean 69.50 61.73 66.20
Standard Deviation 6.36 6.70 7.50
Sex
Male 10 4 14
Female 5 7 12
Race
Black 0 2 2
White 15 9 24
Other 0 0 0

Educational Background

8th grade or less 1 3 4
9th - 12th grade 5 0 5
H.S. diploma or GED 5 3 8
Some college or technical school 3 3 6
College degree ' 1 2 3
Marital Status
Married 14 9 23
Widowed 1 2 3
Income Range
Less than $4,999 0 0 0
$5,000 ~ $9,999 0 5 5
$10,000 - $14,999 2 2 4
$15,000 - $19,999 0 0 0
$20,000 - $24,999 0 0 0
$25,000 - $29,999 4 3 7
$30,000 - $34,999 2 0 2
Over $35,000 2 0 2
Not sure 5 1 6
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The sample was most noticeably skewed and least representative of
the total population of patients with COPD in relation to the variable
of race. Only two patients, both in the control group, were black;
however, COPD is not more common to either race. The same etiologies,
such as cigarette smoking and environmental exposure, are common to
both races. Fewer black patients are referred to the PRP. The physi-
¢ians in private practice who refer patients to the PRP see fewer black
patients in proportion to white patients. Two black males, one in each
group, went through the pre-PRP data collection phase, but neither pa-
tient completed the study.

The patients in both groups were diverse in educational background.
A1l patients were literate, but several were unable to read data collec-
tion instruments because of visual impairments.

A1l patients in the study were married, living with their spouse,
or widowed. Income range was collected as an indicator of socioeconomic
status. Patients in the treatment group had Medicare and/or other
insurance that paid 80% to 100% of the costs of the program. In general,
control group patients reported a lower income than the treatment group.

The two groups were compared on other selected demographic varia-
bles; the descriptive statistics are given in Table 3. The number of
years since the patient first noticed shortness of breath was markedly
different between the groups with means of 24 years for the control
group and 5.50 years for the treatment group. The treatment group re-
ported a greater pack year history with a mean of 48.9 years, compared
to a mean of 26.60 years for the control group. An unusual characteris-

tic of the total sample was that seven patients (26.9%) stated they had
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Table 3

Comparison of Treatment and Control Groups on
Selected Demographic Variables

Standard
Variable/Group Mean Deviation Range
Age
Treatment (ﬂ_= 15) 69.50 6.36 58-82
Control (g_= 11) 61.73 6.70 50~74
Years Short of Breath
Treatment 5.53 5.58 1-40
Control 24.09 22.97 2-56
Pack Years
Treatment 48.90 35.30 0-120
Control 26.55 34.47 0-90
Modi fied MHLC Scores
IHLC (Internal) 15.70 1.50 13-19
Treatment 16.00 1.95 13-19
Control
CHLC (Chance)
Treatment 12.40 2.03 8-16
Control 12.45 1.70 13-19
PHLC (Powerful Others)
Treatment 16.87 1.89 13-20
Control 19.27 2.41 16-23

never smoked. Five of these seven patients were in the control group.
Four reported shortness of breath since childhood and did not smoke for
this reason.

Health locus of control was treated as a demographic variable :in
this study. In comparing the groups on the Modified MHLC subscales,
the mean scores were similar for both groups on IHLC and CHLC scales.

The control group scored slightly higher on the PHLC scale. The
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possible score range for each scale is 6 to 24. Both groups scored
lowest on the Chance HLC scale and higher on the Powerful Others HLC
scale than on the Internal HLC scale.

The Patient Information form also requested information about work
history, hospitalizations, and co-existing health problems. Only two
patients reported that they had quit work because of lung problems.
Only three patients had been hospitalized in the last year because of
lung problems. The most commonly reported co-existing health problem
was arthritis. Only one treatment group patient had a co-existing
health problem when he entered the program that made him unable to com-
plete the PRP. His cardiopulmonary disease led to the development of
life threatening dysrhythmias, refractory to treatment, with the PRP
exercise component.

Descriptive data were assessed for outliers using statistical pro-
cedures. The presence of outlying daté was assessed using standardized
scoras, Scores outside of three standard deviations were considered to
be outliers (Tabachnick & Fidell, 1983). No dependent variables had
outliers. The only outlying data were collected from one subject in
the treatment group. Age and years since first noticed shortness of
breath were the outliers. This patient was 45 years old, the youngest
in the treatment group, and was the only patient in the treatment group
with a history of asthma since childhood. This patient reported a
40-year period since first noticed shortness of breath.

Tabachnick and Fidell (1983) described a method for handling out-
liers which avoids the deletion of the subject but "preserves the
deviancy of the data without allowing it to be so deviant that it per-
turbs correlation" (p. 76). The outlying score for age was lowered to

1 year below the lowest non-outlying score for age in the treatment
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group. The outlying score for years since first noticed shortness of
breath was lowered to 1 year above the highest non-outlying score for
this variable. The data in Table 3 reflect these changes.

Normality of the sample was assessed by skewness, calculated as
the ratio of skewness to its standard error. A z value within + 2.58
deviations from the mean supported the assumption of normality. Prior
to changing the outlying observation for years since first noticed
shortness of breath, the z value was + 4.60. After lowering the observa-
tion for this patient, the z value was 1.19. Studentized residuals and
Cook's distance showed no significant outliers after adjustments.

Analysis of Data

The SPSSPC Plus statistical package was used for data analysis.
Multivariate analysis of covariance (MANCOVA) was used to test hypo-
theses 1, 2, and 3. A separate analysis was done for each hypothesis.
Multiple regression procedures were used to test hypotheses 4, 5, and 6
with an analysis for each dependent variable in each hypothesis. Hier-
archial analysis adjusted for nonorthogonality resulting from unequal
sample sizes (SPSS, Inc., & Norusis, 1986a). There were no missing data
for the 26 patients. Data for the dependent variables contained no out-
Tiers. Hypotheses were tested at the .05 level of significance.

Hypothesis 1 stated there is no significant difference in dyspnea
between control and treatment groups post-PRP as measured by usual
dyspnea VAS, worst dyspnea VAS, usual dyspnea Modified Borg scale, and
worst dyspnea Modified Borg scale. One MANCOVA analysis was done to
test this hypothesis.

Assumptions were tested prior to the hypothesis. Box's M was used
to test for homogeneity of variance. The multivariate test of co-

variance among pre- and post-PRP measures of dyspnea was not significant
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(F = 1.15326, p = .246), supporting the assumption of homogeneity of
variance. Tests for homogeneity of regression were also non-significant
(g = ,879), supporting this assumption. Scattergrams demonstrated no
curvilinear relationships. The possibility of a violation of the as-
sumptions of multicollinearity and singularity was suspected from the
correlation matrix of the variables which reported multiple significant
correlations. The matrix is given in Table 4. The presence of multi-
collinearity was confirmed by the determinant computed as .00692. Multi-
collinearity results in unstable regression coefficients and sampling
instability due to increased standard errors (SPSS, Inc., & Norusis,
1986b). These problems decrease the probability of rejecting the null
hypothesis (Cohen & Cohen, 1975).

The MANOVA procedure tests for covariance, allowing for control of
pre-test differences between groups (liner, 1962). Hotelling's I? was
used to test the first hypothesis and was reported as .08374 with an
approximate f_(4, 17) of .35588 and a significance level of .836. The
four combined post-PRP measures of dyspnea were not significantly af-
fected by group when adjustment was made for covariate pre-PRP dif-
ferences. With no significant difference in dyspnea found between the
groups post-PRP, the nui] hypothesis was not rejected. Because the
multivariate analysis was nonsignificant, examination of univariate
results was not appropriate. As a result of the problem with multicol-
linearity, another MANOVA procedure was done deleting all but one of the
variables for dyspnea. The results are reported in the supplemental
analyses.

There were no comparable studies in literature which assessed
dyspnea following completion of a rehabilitation program. Other inves-

tigators did not attempt to quantify dyspnea, but reported studies which
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Table 4

Correlation Matrix of Dyspnea Variables

Variable PUVAS PWVAS PUBORG PWBORG UVASP WVASP UBORGP WBORGP
PUVAS 1.0000

PWVAS .4563* 1.0000

PUBEORG .5891** 3301 1.0000

PWBORG .4785* .7784* .3701 1.0000

UVASP .2603 .2212 .3431 .3908 .0000

WVASP .2837 .6068** -.0199 .3218 .0311 1.0000

UBORGP .2770 .1152 .4574* .3092 .8247%% - 1712 1.0000

KBORGP .3110 .7264** .0922 .5342* -.0200 .6225%* .3380 1.0000
*p < .01

*¥p « .001

PUVAS = Pre-PRP Usual Dyspnea VAS
PWVAS = Pre-PRP Worst Dyspnea VAS

PUBORG = Pre-PRP Usual Dyspnea Modified Borg Scale
PWBORG = Pre-PRP Worst Dyspnea Modified Borg Scale

UVASP = Post-PRP Usual Dyspnea VAS
WVASP = Post-PRP Worst Dyspnea VAS
UBORGP = Post-PRP Usual Dyspnea Modified Borg Scale
WBORGP = Post-PRP Worst Dyspnea Modified Borg Scale

56
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found symptomatic improvement in patients post pulmonary rehabilitation
programs (Kimbel et al., 1971; Moser et al., 1980). These studies
lacked control groups.

Cell means and standard deviations of pre- and post-PRP measures of
dyspnea are given in Table 5. Usual dyspnea, measured by the VAS, in-
creased slightly while the Modified Borg score decreased slightly for
both groups. Patients were able to quickly select phrases to describe
usual and worst dyspnea on the Modified Borg Scale but took longer to
mark the VASs.

Table 5

Cell Means and Standard Deviations for Measures
of Dyspnea

Pre Post

Variable/Group Mean S.D. Hean S.D.
UVAS

Treatment (n = 15) 29.93 21.28 27.02 17.79

Control (n = 11) 30.27 32.55 34.27 29.26

Total (n = 26) 27.717 26.12 30.12 23.08
WVAS

Treatment 79.73 21.72 81.40 15.08

Control 85.18 22.41 86.09 15.15

Total _ 81.15 24.46 83.38 15.49
UBORG

Treatment 3.07 1.58 2.67 1.45

Control 3.45 1.69 3.09 2.12

Total 3.23 1.61 2.85 1.74
WBORG

Treatment 7.20 1.66 6.93 1.53

Control 6.82 2.04 7.20 1.66

Total 7.04 1.80 7.08 1.49
UVAS = Usual Dyspnea VAS
WVAS = Worst Dyspnea VAS

UBORG = Usual Dyspnea Modified Borg Scale
WBORG-- Worst Dyspnea Modified Borg Scale
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The VAS and Modified Borg scales were both used for the purpose of
evaluating criterion-referenced validity. In assessing criterion-
referenced validity, the criterion to which an instrument is being re-
lated should be an operationalization of the same construct (Knapp,
1985). The matrix in Table 4 gives the correlations between the four
scales which measure the construct of dyspnea. Although the multiple
significant correlations created the problem with multicollinearity, the
correlations do support criterion-referenced validity and indicate that
the instruments are measuring the same construct. Significant correla-
tions were found between usual dyspnea and worst dyspnea measured pre-
PRP. The stronger correlation pre-PRP was in worst dyspnea (r = .78,

p <.001). The correlation between the two pre-PRP measures of usual
dyspnea was .59 (p < .001).

Hypotheses 2 stated there‘is no significant difference between
groups post-PRP as measured by the summative score on the Self-Care
Questionnaire. One ANCOVA analysis was doﬁe to test this hypothesis.

Homogeneity of variance was demonstrated by a nonsignificant Box's
M (F = 1.05925; df = 3,39136; p = .065). The assumption of homogeneity
of regression was supported (p = .883). The assumptions related to
multicollinearity and singularity were met as demonstrated by a non-
significant within cell correlation determinant of .54252. Scattergrams
revealed no curvilinear relationships.

The MANOVA procedure tested for post-PRP differences between group
means with adjustment for pre-PRP self-care score differences between
groups. The F statistic for adjusted covariance of sequential Sums of
squares testing the difference between groups was 3.72 with 1, 23
degrees of freedom and a p value of .066. The null hypothesis of no

significant difference between the groups in post-PRP self-care scores
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was retained. Cell means, standard deviations, and ranges in self-
care scores are given in Table 6. The pre-PRP mean self-care score was
higher in the control group than the treatment group; the means were
80.18 and 69.60, respectively. This could be a function of the longer
Tength of time .reported for years by the control group since first
noticed shortness of breath. The longer history of dyspnea, combined
with the higher mean dyspnea score in the control group, could have led
to the opportunity to learn more self-care actions and more fbequent per-
formance of the self-care actions identified in the questionnaire. Pa-
tients with COPD often discover the effectiveness of techniques, such as
pursed 1ip breathing, without having been taught the skill (Carrieri
et al., 1984). Orem (1985b) stated: "The ability for engaging in self-
care develops in the course of day to day 1iving through the spontaneous
process of learning" (p. 106).
Table 6 ‘

Cell Means and Standard Deviations of Self-Care
Questionnaire Scores

Standard
Score/Group Mean Deviation Range
Pre-PRP Self-Care Score
Treatment (n = 15) 69.60 16.61 44-101
Control (n = 11) 80.18 15.59 57-105
Total (n = 26) 74.08 16.41 44-105
Post-PRP Self-Care Score )
Treatment 77.27 12.97 55-95
Control 76 .00 20.00 51-111
Total 76.23 15.96 51-111
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Post-PRP mean self-care scores increased in the treatment group,
but decreased in control subjects, resulting in group mean scores
sTightly more than one point apart. Due to changes within the groups,
the total mean score for both groups increased by only two points.

There were no studies in the 1iterature with which to compare
these results. Several studies identified self-care actions, but none
attempted to measure frequencies of self-care behaviors. The study by
Howland et al. (1986) measured knowledge retained one year post-PRP but
did not measure behaviors. The Cronbach alpha coefficient for the pre-
PRP self-care scores was .82. Alpha estimates the internal consistency
or homogeneity of an instrument (Sax, 1980). The alpha coefficient
demonstrates a high degree of internal consistency but, as with other
types of reliability, are a function of an instrument administered to a
specific population under certain conditions (Waltz & Bausell, 1981).

Test-retest reliability was demonstrated by the stability of the
pre- and post-PRP scores of the control group. Pearson r was computed
as .77 (p £.01). The potential for mémory effects is a recognized
limitation of test-retest reliability; however, the measure is con-
sidered a useful addition to results supporting internal consistency
(Polit & Hungler, 1983).

As previously stated, the panel cf experts who evaluated the Self-
Care Questionnaire for content validity were divided in their evaluations
of items 21 through 25 which cluster actiens in which natients allow
others to do things for them such as bathing, grooming, housework, or
yard work. Eight patients reported allowing help with bathing rarely
or sometimes. Six reported allowing assistance with grooming with a
frequency range of rarely to sometimes. Twenty patients stated they

needed help with yard work ranging in frequency from rarely to very
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often; while 17 patients rarely to very often needed assistance with
house chores. Seif-care was defined for this study as the process by
which an individual assumes an active decisioh-making role in the per-
formance of activities which allow the individual to function effectively
in promoting or maintaining the individual's optimum state of health.
Within the context of this definition, the decision to allow others to
assist with self-care actions constitutes self-care.

Pre-PRP total sample rank-ordered means and standard deviations
for item scores on the Self-Care Questionnaire are given in Table 7.

The items are ranked from most frequently performed to least frequently
performed self—cafe actions. Each action was performed at least rarely
by one or more patients. Item 31 had the greatest mean because of the
possibility of multiple answers. The item asked: "What do you do to
help you relax when you get short of breath?" Each specific action was
listed and scored by frequency of performance then totaled to obtain the
item score. Al1l other items had a maximum possible mean of 4.0. The
self-care actions receiving the lowest frequency ratings were using
steam, allowing help with bathing, and allowing help with grooming.

Hypothesis 3 stated there is no significant difference in pulmon-
ary function post-PRP as measured by the FVC, FEVl, FEFZS%-75%’ and MVV.
One MANCOVA analysis was done to test this hypothesis.

The test of homogeneity of variance in pulmonary function variables
was nonsignificant (Box's M: F = 1.03043, p = .420), supporting the
assumption of homogeneity of dispersion matrices. A common slope could
be assumed from the regression coefficient which was nonsignificant at
p = .446, supporting the assumption of homogeneity of regression. No

curvilinear relationships were found in examining the scatterpiots.

- J— [ S e —— - .-
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Table 7

Rank-Ordered Pre-PRP Self-Care Mean Scores
"~ For Total Sample

Rank Item Mean SD
1 31. Activities to relax 8.54 3.29
2 26. Keeps appointments 3.96 .20
3 11. (Avoids) OTC sleep meds 3.92 .39
4 8. Takes medications as .prescribed 3.69 .74
5 29. Takes all of antibiotic 3.69 .79
6 28. Reports signs of infection 3.65 .89
7 27. Reports reactions to drugs 3.62 1.10
8 3. (Does not) smoke cigarettes 3.42 1.39
9 9. (Avoids) OTC drugs 3.15 1.12

10 10. Gets adequate sleep and rest 2.69 1.23

11 13. Changes position when SOB 2.58 1.55

12 6. Drinks 8 glasses or more/day 2.46 1.61

13 30. Uses distractions 2.19 1.70

14 25. Reduces activities 2.19 1.30

15 23. Allows help with yard work 2.12 1.56

16 2. Exercise 2.12 1.77

17 4. Take flu vaccine 2.08 1.79

18 15. \Uses physical distancing 2.00 1.52

19 5. Uses inhaler as prescribed 1.81 1.81

20 19. Wears loose clothing 1.73 1.73

21 14. Sits, leans forward when SOB 1.65 1.55

22 7. Uses pursed 1ip breathing 1.58 1.45

23 24. Allows help with house work 1.46 1.33

24 12. Knows air quality index 1.38 1.60

25 26. Changes hygiene habits 1.27 1.34

26 1. Uses abdominal breathing 1.27 1.34

27 17. Changes grooming habits 1.15 1.32

28 18. Wears slip on shoes , 1.15 1.38

29 20. Uses steam .85 1,22

30 21. Allows help with bathing .46 .76

31 22. Allows help with grooming .38 .40

Multicollinearity and singularity were suspected from the high cor-
relations between the four variables given in Table 8 and confirmed by

the determinant of < .00001. When multicollinearity exists, the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



102
stability and interpretation of the results are questionable (SPSS,
Inc., 1986). The probability of retaining a hypothesis that should be
rejected is increased (Huck, Cormier, & Bounds, 1974).

Hotelling's I? multivariate test of significance resulted in a
value of .03814, with an approximate F (4, 17) of .16634 and a p value
of .953. The null hypothesis of no significant differences between the
groups was not rejected. Because of the problem with multicollinearity,
another MANOVA procedure was done, using only the pre-FEV1 as the de-
pendent variable. Results are presented in the supplemental analyses.

The results of pre-PRP pulmonary function testing are given in
Table 9. Cell means and standard deviations are given in Table 10. The
findings were consistent with previously cited studies which found no
significant improvement in the FEV1 following a formal PRP or exercise
program (Atkins et al., 1984; Kimbel et al., 1971; Pineda et al., 1986;
Zack & Pallange, 1985). The only study reporting results which conflict
was by Mungall and Hainsworth (1980) who found a small but significant
increase in FEVI in a sample of 10 patients who completed an exercise
program.

Hypothesis 4 stated the amount of variance in dyspnea explained
by the demographic variables of age, sex, race, marital status, educa-
tion background, income range, number of years since first noticed
shortness of breath, pack years, and health locus of control is equal
to 0. For the purpose of statistical anmalysis, this hypothesis was
treated as four sub-hypotheses. Four stepwise multiple regression
procedures were done in which each of the four measures of dyspnea
were treated as dependent variables. The sub-hypotheses were:

1. The amount of variance in usual dyspnea VAS scores explained

by the demographic variables is equal to 0.
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Table 8

Correlation Matrix of Pulmonary Function Variables

Variable  PFVC PFEV1 PFEF PHVY FVCP FEV1P FEFP MYVP
PFVC 1.0000

PFEVI .8816%*  1.0000

PFEF .6842%* .9205%*  1.0000

PMVY .8404%* 9437 %+ .8389%*  1.0000

FVCP . 9214%+ .8802%* .7200%% 7933+«  1.0000

FEV1P 7755 %+ 9438 .8996%* g751sx  -8672*% 1.0000

FEFP .3964* .7622%* .8898** _polowx  -0826™F  .8655%*  1.0000

MVVP 7186 .8616%+ J733%% go3pxx  cT77ZFT 9194 -7674%* 1.0000
*p € .01

**p < .001

PFVC = Pre-FVC

PFEV1 = Pre-FEV1

PFEF = Pre-FEF

PMVV = Pre-MVV

FVCP = Post-FVC

FEVIP = Post-FEVI

FEFP = Post-FEF

MVVP = Post-MVV
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Table 9

Pre-PRP Pulmonary Function Results
for Study Group

. % * *
Group/Patient PFVC PFEV1 PFEFZS%-75%* PMVV
Treatment Group
1 69 72 70 86
2 87 82 62 76
3 98 63 24 74
4 99 66 20 68
5 101 92 60 105
6 83 35 12 39
7 74 49 18 58
8 88 78 51 67
9 140 119 81 116
10 52 33 11 38
11 55 42 19 46
12 86 68 33 66
13 47 43 28 33
14 33 11 5 13
15 76 65 30 86
Control Group
1 71 55 25 50
2 72 77 54 103
3 33 22 12 21
4 54 27 10 22
5 124 125 103 117
6 55 49 29 50
7 16 13 7 12
8 76 76 48 72
9 63 53 28 42
10 80 85 60 97
11 16 13 7 12

*Values are expressed as percent of predicted

2. The amount of variance in worst dyspnea VAS scores explained
by the demographic variables is equal to 0.
3. The amount of variance in usual dyspnea Modified Borg scores

explained by the demographic variables is equal to 0.
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Table 10

Cell Means and Standard Deviations for
Pulmonary Function Variables

Pre Post

Variable/Group Mean SD Mean SD
FvC

Treatnent (n = 15) 79.33 26.37 79.47 19.94

Control (n = 11) 65.55 27.35 73.55 32.82

Total (g'= 26) 73.50 27.31 76.96 25.73
FEV1

Treatment 61.20 26.80 57.53 21.31

Control 60.64 33.09 62.91 37.46

Total 60.96 28.99 59.81 28.68
FEVo59._ 759

Treatment 34.93 23.79 28.87 17.58

Control 41.55 30.90 41.82 37.31

Total 37.73 26.65 34.35 27.79
MVV

Treatment 64.73 27.83 60.73 20.08

Control 59.64 35.36 61.55 38.87

Total 62.58 30.66 61.08 28.81

4. The amount of variance in worst dyspnea Modified Borg scores
explained by the demographic variables is equal to 0.

Assumptions were tested prior to hypotheses. Outliers listed in
studentized residuals and Cook's Distance were nonsignificant. Examina-
tion of scatterplots supported the assumptions of normality, linearity,
and homoscedasticity of data. The lack of multjcol]inearity and
singularity among the demographic variables was evident in the cor-
relation matrix. The only significant correlations were between sex
and pack years (r = .6856, p < .001), and between education and Chance

Health Locus of Control (r = .5617, p < .01).
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The demographic variables of race and marital status were deleted
from analysis because of the lack of variability in the data. Only
2 of the 26 patients were black, and all were married except for 3
patients who were widowed.

The first multiple regression procedure tested the sub-hypothesis
that the variance in usual dyspnea VAS explained by the demographic
variables was equal to O. Using the default values for F-to-enter
(PIN) and F-to-remove (POUT) in stepwise regression, the only variables
to enter the equation before PIN was reached were years since first
noticed shortness of breath and sex. These two variables accounted
for 37% of the variance in the pre-PRP usual dyspnea VAS scores as
reflected in Table 11. The individual correlations of these variables
with the dependent variable were not significant.

Table 11

Stepwise Multiple Regression for Demographic
Variables on Dyspnea

Variables Entered Multiple R2 F to
in Equation* R R Change Beta df enter p
VARIABLE:
Usual Dyspnea VAS
Years short .4351  .1893 .1893  .4351 2.23 5.604 .026
of Breath
Sex .6074  .3689 L1796 -.4241 2.23 4.723  .005

*Only variables which entered equations are Tisted

Because of the problems inherent in using multivariate analysis

with small samples, these results should be interpreted with caution
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because resulis could vary substantially across samples (Prescott,
1987). Based on the results, however, the first null sub-hypothesis
was rejected.

In the subsequent stepwise regression procedures to test the other
three sub-hypotheses, no variables met the PIN limit to enter an equa-
tion. The demographic variables did not explain significant variance in
the remaining three measures of dyspnea; and the respective sub-hypothesis
failed to be rejected. However, because significant variables was ex-
plained in one of the measures of dyspnea, Hypothesis 4 was rejected.

Hypothesis 5 staied the amount of variance in self-care explained
by the demoaraphic variables is equal to 0. Demographic variables in-
cluded age, sex, education, income, range, number of years since first
notited shortness of breath, pack years, and health locus of control.

Assumptions for multiple regression analysis were metf None of
the correlations between demographic variables and pre-PRP self-care
scores were significant. In the stepwise regression procedure, years
since first noticed shortness of breath was the only variable to enter
the equation, explaining only 19% of the variance in self-care scores
(E = ,026). The null hypothesis was rejected. This is consistent with
the previously noted observation of a higher pre-PRP mean self-care
score in the control group who reported a higher mean for years since
first noticed shortness of breath.

Hypothesis 6 stated the variance in pulmonary function explained
by demographic variables is equal to 0. This hypothesis is similar to
the fourth hypothesis in that there were four sub-hypotheses:

1. The amount of variance in FVC explained by the demographic

variables is equal to O,
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2. The amount of variance in FEV1 explained by the demographic
variables is equal to O.

3. The amount of variance in FEFZS%-75% explained by the demogra-
phic variabies is equal to O.

4. The amount of variance in MVV explained by the demographic
variables is equal to O.

The assumptions of normality, linearity, and homoscedasticity were
met. The only significant correlations in demographic variables were
those previously identified between sex and pack years, and between
Chance HLC and education. Sex was significantly correlated with each of
the four dependent variables of pulmonary function. The norms for
pulmonary function are based on age, sex, and height.

To test the first sub-hypothesis stepwise multiple regression was
done with FVC as the dependent variable. Three variables entered into
the equation: sex, years since fTirst noticed shortness of breath,
and education. The 5? and 5? ;hange are given in Table 12. These varia-
bles accounted for 53% of the variance in pre-PRP FVC. The null sub-
hypothesis was rejected.

In testing the other three sub-hypotheses for pulmonary function,
sex was the only variable to enter the equations for FEVl, FEFZS%-75%’
and MVV explaining 44%, 42%, and 33% of the variance, respectively,
as reported in Table 12. The variance in each of the four pulmonary
function variables was partially explained by at least one or more
demographic variables; therefore, the null hypothesis of the explained
variance in pulmonary function being equal to 0 was rejected.

Summary of Hypotheses Testing

The first three hypotheses stating there was no significant dif-

ferences between groups post-PRP in dyspnea, self-care, and pulmonary
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Table 12

Stepwise Multiple Regression for Demogaphic
Variables on Pulmonary Function

Variables Entered 2 RZ F to

in Equation* R R Change Beta df enter p

VARIABLE: FVC

Sex .4984 2484 2484 .4984 1,24 7.932 .010

Years SOB .6488 .4209 .1725 -.4156 2,23 8.358 .002

Education .7248 .5254  .1045 .3456 3,22 8.118 .00l
VARIABLE: FEV1

Sex .6634 .4401  .4401 .6444 1,24 17.044 .001

VARLABLE: FEF,, ,c,

Sex .6440 .4153  .4153 .6444 1,24 17.044 .001
VARIABLE: MYV
Sex .5698 .3247  .3247 .5698 1,24 11.538 .002

*Only variables which entered equations are listed

function were all accepted. If there had been significant differences,
the last three hypotheses would have been important in identification of
variables, other than the independent variable of the PRP program,

which could contribute to explanation of differences between groups.
Demographic variables partially explained variance in pre-PRP usual
dyspnea VAS scores, pre-PRP self-care scores, and all four measures of
pulmonary function. The last three null hypotheses of variance in
dyspnea, self-care, and pulmgnary function being equal to 0 were

rejected.
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As a result of the problem with multicollinearity among the mea-
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sures of dyspnea, another MANOVA analysis was done with post-PRP usual

dyspnea VAS as the dependent variable, group as the independent varia-

ble, and pre-usual dyspnea VAS as the covariate.

All assumptions were

met; however, the results showed no significant difference between

groups in post-PRP usual dyspnea VAS scores.

The usual dyspnea VAS was selected for secondary analysis because

more significant correlations were found with this variable and pulmon-

ary function variables as shown in Table 13.

tions were inverse relationships indicating that the higher the VAS

score, the lTower the spirometry value. Previous studies did not cor-

relate these variables.

Table 13

Correlation Matrix of Measures of Dyspnea with

Pulmonary Function Variables

M1 significant correla-

Variable PUVAS PUBORG UVASP PWBORG
Pre-PRP  FVC -.5230* -.1512 .2470 -.2370
FEV1 -.4878* -.0367 .1994 -.1590
FEFZS%-75% -.3302 -.1307 .1669 -.1855
Mvv -.5051* -.0377 .1914 -0.974
Post-PRP FVC -.6063** -.2598 .3935 -.4056
FEV1 -.5412 -.1204 .2186 -.1484
FEFZS%-75% -.3403 -.1396 .0468 -.0753
Mvv -.5268* -.1204 2211 -.0909

*» .01, **p .001
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A secondary MANOVA procedure was also done with post-PRP FEV1 as
the dependent variable, group as the independent variable, and pre-PRP
FEV1 as the covariate. In the previous analysis, using all measures of
pulmonary function, the assumption of multicollinearity was violated.

No significant differences were found between groups in post-PRP FEV1
(F = 2.51, df = 1,23, p = .127).

The high significant correlations, given in Table 4, support the
test-retest reliability of the spirometry measures for this samplie of
patients. The stability of these measures over a 3-month time period
was supported.

Summary

No significant differences were found between the treatment and
control groups in the variables of dyspnea and pulmonary function.
Difference in self-care scores approached significance. Sex and years
since first noticed shortness of breath were the only demographic varia-
bles accountina for significant variance in dyspnea, self-care, and
pulmonary function. Education also contributed to explanation of

variance in pulmonary function.

Supp]eménta] analyses did not provide support for significant dif-
ferences between groups in specific measures of dyspnea and pulmonary
function. Small sample size and multicollinearity among variables
contributed to the failure to reject the null hypotheses for differences
between groups.

The content validity, as assessed by a panel of experts, and inter-
nal consistency, as a measure of reliability, of the Self-Care Question-
naire were supported by the results of this study. Criterion-referenced

validity of the VAS and Modified Borg Scales was also supported.
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CHAPTER V

Discussion, Conclusions, Implications,
and Recommendations

The purpose of this study was to ascertain the effects of a spe-
cific pulmonary rehabilitation program on dyspnea, self-care, and pul-
monary function of patients with chronic obstructive pulmonary disease.
The pulmonary rehabilitation program (PRP) was multidisciplinary and
located in a free-standing rehabilitation center located in a large
southeast metropolitan area.

The study utilized a quasi-experimental nonequivalent control group
design. A sample of 21 treatment group patients and 13 control group
patients agreed to participate in the study. A1l 34 patients completed
the pre-PRP phase of the study, but only 26 completed the post-phase.
The attrition rate was 24% for the total sample, 29% for the treatment
group patients, and 15% for the control group. Attrition was primarily
due to complicating health problems.

Hypotheses were tested utilizing data from the 15 treatment group
patients and 11 control group patients who completed both pre- and post-
PRP phases of the study. Al1 patients had a medical diagnosis of COPD,
stated their dyspnea interfered with desired activities and lifestyle,
and had a physician who was a pulmonary specialist,

Data collection for demographic variables and the dependent varia-
bles of dyspnea and self-care was done through home visits. Although

this method of data collection necessarily limits the sample size, the
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home visit was the most appropriate method for this study because of
the multiple instruments used and the patient population studied
(Sexton, 1983). The variable dyspnea had four levels and was measured
with the usual and worst dyspnea visual analog scales (VASs) and the
usual and worst dyspnea Modified Borg scales. Self-care was the sum-
mative score on the Self-Care Questionnaire developed by the investiga-
tor for this study. Results of pulmonary function tests were obtained
by the investigator from medical records at the PRP for treatment group
patients. A copy of the digital print-out of results of control group
patients was mailed to the investigator. The variable pulmonary func-
tion had four levels and was measured by the FVC, FEVl, FEFZS%—75%’ and
MVV. Data for demographic variables were obtained with the Patient
Information form and the three subscales of the Modified Multidimen-
sional Health Locus of Control Scale (Form B).

Differences between groups post-PRP in dyspnea, self-care, and
pulmonary function were analyzed to test hypotheses 1, 2, and 3. Demo-
graphic variables were analyzed to determine variance explained in
dyspnea, self-care, and pulmonary function to test hypotheses 4, 5, and
6.

Discussion of Findings and Summary
- 0f Conclusions

This section presents a discussion of the findings and a summary of
conclusions of the study in relation to demographic data and in relation
to each of the six hypotheses. A discussion of the findings and con-
clusions in relation to previous research is integrated in this section.

Demographic Data

Statistical analyses demonstrated homogeneity of the treatment and

control groups on all demographic variables except years since first
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noticed shortness of breath and pack year history. The sample is -
described in relation to these two variables following a general dis-
cussion of common demographic variables.

The mean age of the total group was 66 years which is consistent
with the COPD patient population described in 1iterature (Guenter &
Welch, 1982). The propertion of males to females in the total sample
was almost equal. A total of 14 males and 12 females completed the
study. In a previous longitudinal study of patients who completed a
pulmonary rehabilitation program, 87% of the sample was male (Petty,
1982). Petty's study population consisted of patients who enrolled in
a pulmonary rehabilitation program in 1966. The large percentage of
women in this study (46%) is consistent with the increase in COPD in
women which has been attributed to an increase in cigarette smoking by
women over the last several decades (Burton & Hodgkin, 1984).

The study sample was least representative of the total population
of patients with COPD in regard to race. Only two patients, both in
the control group and both female, were black; the remaining 24 patients
were white. COPD is not considered a disease more common to either
race. This study finding is consistent with the population of patients .
referred to the rehabilitation center and is reflective of patients
seen in the private practices of the physicians who refer patients to
the center., The rehabilitation center does not receive government fund-
ing other than Medicare reimbursement.

The study sample had diverse educational backgrounds within both
groups. All patients were literate, but several had visual impairments
which necessitated verbal administration of the instruments. To maxi-
mize readability, all instruments were printed in large type with short

Tines.
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A1l patients in the sample were married, 1iving with their spouse,
except for three who were widowed. Six patients were uncertain of the
amount of their income or preferred not to indicate the income range.
In general, the treatment group reported a higher income range than the
control group.

The two groups were not homogeneous on the variable of years since
first noticed shortness of breath. The treatment group reported a mean
of 5.50 years compared to a mean of 24 years for the control group.
Four (36%) of the 11 control group patients stated they had shortness
of breath with asthma as a child compared to only one patient with this
history in the treatment group.

The two grouns were also not homogeneous on the variable of pack
years. The treatment groups had a much higher mean of 48.9 pack years
compared to 26.6 mean pack years in the control group. Two patients
(13%) in the treatment group stated they had never smoked while five
(45%) control group patients made this claim. The highest pack year
reported was 120 years by a patient in the treatment group. Four
of the control group patients had never smoked because of the history
of asthma.

Modified Multidimensional Health Locus of Control (MHLC) subscale
scores were treated as demographic variables in this study. Both groups
scored highest on the Powerful Others HLC (PHLC) subscale, with the
mean of the control group higher than the treatment group. Most of the
patients in this study had been seriously i11 with respiratory problems
at some time and attributed 1iving through the experience to care pro-
vided by their physician. The two physicians who provided the patients
for the control group had been in practice in the area longer than the

physicians of the treatment group patients. The control group patients

e ———
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had seen their physician over a longer period of time which could ex-
plain the higher PHLC scores. Almost all patients spoke very posi-
tively about their physician. This information was not solicited by
the investigator but was volunteered by most patients while completing
the Modified MHLC Scale.

The mean scores on the Internal HLC subscale were similar between
groups with only a 0.3 difference. Both groups scored Towest on the
Chance HLC subscale with only 0.05 difference between groups.

The results from the Modified MHLC Scale would indicate the strong-
est health locus of control orientation toward powerful others with
also a strong orientation toward internal health locus of control. Nagy
and Wolfe (1984) found a health locus of control orientation toward both
powerful others and internal in a sample of chronically i11 patients.
Wallston also stated others had reported to him this finding in samples
of chronically i11 patients (K. Wallston, personal communication,
October 24, 1986).

No attempt was made in this study to control for severity of
disease. Previous studies discussed findings in relation to severity
of disease (Howland et al., 1986; Sann et al., 1980). Ex post facto
examination of this variable in this study was done to enhance inter-
pretation of the outcomes. The objective measurement most often used
to determine severity of obstructive pulmonary disease is the ratio of

the FEV, to FVC (Boushey & Dawson, 1982). A commonly used classifica-

1
tion defines severe obstructive disease as an FEV1 to FVC ratio of less
than 45%, moderate disease as a ratio of 45% to 59%, and mild disease
as a ratio of 60% to 70% (Howland et al., 1986). An FEV, to FVC ratio
greater than 70% is indicative of normal lung function unless there

- ————— - - - - - - ——
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is marked reduction in both the FEV1 and FVC, a finding which would
be consistent with restrictive Tung disease (Carroll, 1986).

Nine of the 26 patients, four in the treatment group and five in
the control group, had a normal FEV1 to FVC ratio with no indication of
obstructive or restrictive lung disease based on pulmonary function.

Six patients, four in the treatment group and two in the control group,
had mild obstructive disease. Eight patients, five in the treatment

group and three in the control group, had moderate obstructive disease.
Only three patients in the total sample, two in the treatment group and

one in the control group, had severe disease with an FEV. to FVC ratio

1
of Tess than 45%. Severity of illness is considered to be a major
extraneous variable affecting the outcomes of the study and is addressed
in the discussion of hypothesis testing.
Hypothesis 1

In relation to the finding of no significant difference in dyspnea,
possible explanations were considered. Worst dyspnea on both the VAS
and Modified Borg Scale was not expected to change post-PRP unless,
during the course of the study, the patient experienced an acute episode
of dyspnea subjective1y described as the most short of breath the pa-
tient had ever felt. The rationale for measuring worst dyspnea was to
determine if the patient could conceptually discriminate between usual
and worst dyspnea and to assist in the assessment of criterion-
referenced validity of the VAS and Modified Borg Scales.

Although the difference was not significant, usual dyspnea on the
VAS decreased for the treatment group but increased for the control

group. Usual dyspnea on the Modified Borg Scale decreased in both

groups with a greater decrease in the treatment group. With a larger
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sample, the difference may have demonstrated significance. Multicol-
linearity among the scales may have contributed to the lack of
significance.

Most patients took longer to mark the VASs than the Modified Borg
Scales and sought more clarification. A1l but one patient pre-PRP con-
ceptually appeared to understand that worst dyspnea should receive a
higher rating than usual dyspnea on both scales. The VAS seemed more
difficult for the patients, especially for those with less than a high
school education. Use of the VAS required the patient to use abstract
thinking to symbolically represent dyspnea on a 100 mm Tine, The Modi-
fied Borg Scale was more concrete. Patients frequently asked for more
instructions when completing the VASs but quickly selected a phrase on
the Modified Borg Scale to represent dyspnea. Other investigators who
have used both instruments did not report this observation (Carrieri
et al., 1984).

Although the measures of dyspnea used in this study did not demon-
strate significant differences between groups, almost every treatment
group patient reported during the post-PRP home visit that their level
of activity had increased because of a decrease in dyspnea. One patient,
who was on continuous oxygen and confined to his 1iving room by dyspnea
during the pre-PRP visit, reported during the post-PRP visit that he
was able to ride his lawn mower to mow his large yard. Another pa-
tient reported she could do more housework with less dyspnea after com-
pleting the PRP, Remarks from other patients were similar to these.

One goal of pulmonary rehabilitaion is to recondition the patient
to increage activity tolerance. An exercise program, which is a prin-
ciple component of multidisciplinary pulmonary rehabilitation, is de-

signed to strengthen and recondition large muscle groups. Although the
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patient's usual dyspnea did not demonstrate a significant difference
between groups, measures other than the VAS and Modified Borg Scale may
more accurately reflect the effect of increased activity tolerance on
dyspnea.

Severity of disease may have affected the outcome of this hypothe-
sis. More than a third of the sample had normal lung function based on
the FEV1 to FVC ratio, but all patients reported that dyspnea inter-
fered with desired activities and 1ifestyle. The FEV1 to FVC ratios
for the patients classified as normal ranged from 71% to 80% which is a
low normal range.

Burdon et al. (1982) found a .88 correlation between dyspnea mea-

sured by the Modified Borg Scale and the FEV The correlation was

1
not reported as negative; however, one would expect an inverse relation-
ship with a higher dyspnea level correlating to a lower FEV1 value.
The correlation between the Usual Dyspnea Modified Borg Scale and the
FEV, for the sample in this study was not significant (r = -.94).

The VASs and Modified Borg scales significantly correlated with
each other. This finding supports criterion-referenced validity of
the instruments indicating the scales measure the same construct. Using
only pre-PRP measures, to avoid the effects of treatment, usual dyspnea
measured by the VAS was significantly correlated with usual dyspnea on
the Modified Borg Scale (r = .59; p < .001). Worst dyspnea measured
by the two scales had a correlation of .78 (p < .01).

In summary, although dyspnea was not significantly different be-
tween groups' post-PRP, treatment group patients reported an increased
activity level with decreased dyspnea. The effect of a small sample

size and multicollinearity among variables is that these factors increase

the possibility of a Type II error of accepting a false nuii hypothesis.
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Hypothesis 2

ATthough no significant difference between groups was found in
self-care, the p value approached significance (p = .066). This find-
ing may indicate a trend that with a larger sample size, significant
difference between groups may be found in self-care scores.

The control group had a higher mean score on the pre-PRP Self-
Care Questionnaire (see Téb]e 6). The control group also reported a
much Tonger history of years since first noticed shortness of breath. A
possible explanation for the higher scores in the control group pre-PRP
js that the control group had a longer period of time over which to
learn self-care actions. Post-PRP the Self-Care mean score increased
for the treatment group with a slight decrease in the control group. The
higher mean score for the treatment group post-PRP, compared to the control
group's pre-PRP mean score, would be an expected and desired result of
the educational component of the PRP, In this study, ANCOVA tested for
post-PRP differences between groups while controlling for pre-PRP dif-
ferences. Although the post-PRP mean Self-Care score for the treatment
group was higher, the difference was not significant.

The Hawthorne effect (Polit & Hungler, 1983) was more evident in
relation to the variable of self-care than any other measure used in
the study and was especially evident with patients in the control group
during the pre-PRP phase of the study. These patients really wanted
to participate in the study. One patient, after receiving the introduc-
tory letter (see Appendix N), called three people to obtain the inves-
tigator's phone number so that she could arrange the home visit as soon
as possible. Upon arrival to her home, the patient presented the in-
vestigator with three written pages about her medications, medical

history, and self-care actions. Participation in the study may have
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had an artificial effect on treatment group patients; however, par-
ticipating in the PRP was a much more major event for those patients
than participating in this study.

The Self-Care Questionnaire was developed for this study, and
instrument testing was a component of the study. A panel of experts
evaluated the instrument for content validity. A supporting consensus
of opinion was obtained for all items except for four items that
cluster actions related to allowing others to perform activities for
the patient. Several patients reported allowing these actions. Con-
struct validity of the instrument was not assessed. The universal,
developmental, and health-deviation self-care requisites identified by
Orem (1985a) were used as the basis for the actions identified on the
questionnaire and were supported by Titerature and patient education
resource materials.

Internal consistency of the Self-Care Questionnaire was demonstrated
with a Cronbach alpha coefficient of .82 on pre-PRP Self-Care scores.
Test-retest reliability was supported with the correlation between pre-
and post-PRP scores for the control group only.

In summary, the null hypothesis of no difference between groups in
self-care was accepted. With a p value approaching sig. ficance, a |
trend may be indicated that with a larger sample, significant difference
between groups may be found. The Self-Care Questionnaire was found to
have content validity, internal consistency, and test-retest reliability
in this study.

Hypothesis 3

The finding of no significant difference in pulmonary function be-

tween groups post-PRP could be attributed to statistical and pathophy-

siological factors. The correlations among the four measures of

— - -
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pulmonary function were very high (see Table 8). When multicollinearity
exists, the probability of accepting a hypothesis that should be rejec-
ted is increased.

Pulmonary function measures gradually decrease with the progression
of COPD (MacDonnell, 1981). With the exception of some of the changes
which occur with asthma, the decline in lung function is considered
irreversible (Guenter & Welch, 1982). Most of the previous studies
have shown no significant improvement in pulmonary function following
a PRP (Atkins et al. 1984; Pineda et al., 1986; Zack & Pallange, 1985).
Petty (1982), in a study that extended over a 4-year period, reported
that pulmonary function deterioration did not occur at the expected
rate post-PRP,

The 3-month PRP time interval is probably too short an interval to
detect changes in pulmonary function or a decrease in the rate of de-
cline. Some patients may have stabilization of the decline in function
without improvement. An analysis of this possible plateau effect would
necessarily extend over several years.

Hypothesis 4

Demographic variables were analyzed to determine how much variance
in dyspnea could be explained by these variables. If significant dif-
ference betweeen groups post-PRP had been found in measures of dyspnea,
this hypothesis would have been important in identifying variables other
than the PRP which could explain variance in dyspnea. Four separate
stepwise regression procedures were done to test this hypothesis, using
each of the four measures of dyspnea as a dependent variable. Usual
Dyspnea VAS was the only dependent measure with demographic variables

meeting the criterion to enter the regression equation. Sex and years

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



123
since first noticed shortness of breath explained 37% of the variance
in Usual Dyspnea VAS scores of the subjects who participated iﬁ this
study.

The usual course of dyspnea in COPD is a gradual increase in
severity over a period of years (Feldman, 1982). The finding of signi-
ficant variance in dyspnea explained by years since first noticed short-
ness of breath is consistent with current knowledge of the disease pro-
cess. The null hypothesis was rejected because variance in dyspnea was
partially explained by demographic variables.

Hypothesis 5

The demographic variables were also analyzed to determine how much
variance could be explained in self-care. If significant difference be-
tween groups in post-PRP self-care scores had been found, this hypo-
thesis would have been useful in identifying variables other than the
PRP which could explain variance in self-care scores. The only demo-
graphic variable to enter the regression equation was years since first
noticed shortness of bréath accounting for 19% of the variance in self-
care. The null hypothesis was rejected. The relationship between
years since first noticed shortness of breath and self-care has been
previously discussed.

Hypothesis 6

The variance in pulmonary function which would be explained by the
demographic variables was examined. If there had been significant dif-
ferences between groups post-PRP in pulmonary function measures, this
hypothesis would have been important in identifying variables other
than the PRP which could contribute to variance in pulmonary function
measures. Each measure had at least one variable to enter the regres-

sion equation, thus the null hypothesis was rejected. Three variables,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



124
sex, years since first noticed shortness of breath, and education
entered the equation for forced vital capacity explaining 53% of the
variance. The norms for pulmonary function testing are based on age,
sex, and height, so the inclusion of sex in the equation is not surpris-
ing. The inclusion of years since first noticed shortness of breath
is consistent with the usual progression of COPD. The relationship of
education in explaining variance in FVC is unclear, and the variable
probably would not ‘have been included with a larger sample. Sex was
the only variable to enter the equation for the other three measures of
pulmonary function.

Effects of Pulmonary Rehabilitation

The purpose of this study was to ascertain the effects of a pul-
monary rehabilitation program on dyspnea, self-care, and pulmonary
function of patients with COPD. The need for this study was supported
by the failure of many published studies to support the effectiveness
of pu]monary rehabilitation when subjective statements and objective
findings indicate improvement in the patient's condition.

The pulmonary rehabilitation program did not have a statistically
significant effect on dyspnea, self-care, and pulmonary function of
the subjects with COPD who participated in this study. The conclusion
should not be drawn, however, that pulmonary rehabilitation is not
effective in decreasing dyspnea, increasing self-care, and improving
pulmonary function. The small sample size limited the possibility of
finding significant differences between groups when using powerful
statistical procedures such as multivariate analysis of covariance. The
sample size was limited by the method of data collection, the avail-
ability of patients, and the research design. It is possible that with

a larger sample, the measures used in this study could be more sensitive
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to differences between groups. According to Thorndike (1978), a sample
size of 90 was needed to use multivariate analysis to test Hypotheses 1
and 3. Hypothesis 2 would have required 60 subjects.

Severity of illness, a variable not controlled in this study, may
have contributed to the failure to find significant differences between
groups. The Hawthorne effect with the control group, inability to
randomly select control group patients, and longer history of shortness
of breath in the control group may have contributed to inclusion of
subjects who were not typical of most patients with COPD. Part of the
sample seemed more representative of the "ideal" patient in terms of
assuming more responsibility for self-care.

Theoretical Framework

The Self-Care Theoretical Framework provided structure to guide
this study. Many of the concepts in the framework were supported.
Self-care is Tearned behavior by which individuals regulate their day-
to-day living. Patients in this study engaged ir mary self-care actions
some more frequently than others. Self-care actions performed most fre-
quently were those directed teward meeting universal self-care requi-
sites. Universal self-care requisites are essential to life. The
universal, developmental, and health deviation self-care requisites
were used to develop the Self-Care Questionnaire tested in this study.

Patients involved in the rehabilitation program increased the
number of specific actions and frequency of performance. This observa-
tion supports the inherent assumption that self-care can be taught.
Performance of self-care is a characteristic of maturing individuals
(Orem, 1985b). Higher scores on the Self-Care Questionnaire by those
with a longer history of shortness of breath supports the concept of

maturation,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



126

PRP nurses in this study functioned within the supportive-
educative nursing system with the treatment group. The nurse regulates
the exercise and development of self-care agency, but the patient
actually performs the self-care. The patient is capable of learning
and performing self-care actions but needs the guidance and support of
the nurse. Self-care must be learned and continuously performed. The
education sessions of the PRP taught self-care actions which were rein-
forced throughoﬁt the program. Patients were constantly reminded of
self-care actions during exercise sessions. HNurses in this rehabilita-
tion setting participated in the development of a comprehensive plan
of care for rehabilitation specific to each patient. Actions were im-
plemented by the nurses to assist the patient in development of self-
care skills.,

Although Orem's theoretical framework is considered especially
appropriate for nurses who function in a rehabilitation setting (Knust &
Quarn, 1983), the perceived complexity of the framework may limit its
use by some professionals. Smith (1981) described the framework as
“"Oremization: The curse of nursing." Initially, the theoretical frame-
work may appear too abstract for use in nursing practice, but its
practicality and applicability have been repeatedly demonstrated
(DeVito, 1985; Knust & Quarn, 1983; Zinn, 1986).

Implications for Nursing

Based on the results of this study, the implications for nursing
are identified:

1. Nurses need to be involved in research to determine the effec-
tiveness of pulmonary rehabilitation programs. Variables which measure
the goals of maximizing independent functioning in activities of daily

Tiving, increasing activity tolerance and efficient energy expenditure,
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and educating patients of the disease process, medications, and thera-
peutic techniques should be addressed.

2. The use of dyspnea scales in evaluation of the patient's re-
sponse to exercise should be evaluated for possible use as a criterion
measure for goal achievement in the plan of care.

3. Orem's theoretical framework provided a practical basis to
guide this study and is an appropriate basis for nursing practice in a
rehabilitation setting. Further application and testing of the frame-
work is needed as are tools to test the theory.

4, Evaluation of knowledge gained by patients was not assessed
by the PRP. Evaluation of learning is an important aspect of teaching
and should address behavioral change as well as knowledge gained.

5. To promote the learning of self-care actions, these actions
need to be reinforced by the nurse in the supportive-educative system
until the behaviors become habits.

6. Nurses need to be prepared at the generic level to function
in the supportive-educative nursing system.

Recommendations for Réesearch

Based on the results of this study, the following recommendations
are made for research.

1. Procedural difficulties encountered in studying chronically ill
patients should not 1imit research with these groups. The home visit
was the most appropriate method of data collection for the population
studied (Sexton, 1983).

2. Instruments need to be developed and tested to measure self-care
within specific patient populations.

3. Factors which could explain why some treatment group patients

did not receive higher scores, post-PRP, in self-care should be explored.

—
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4, This study should be repeated with a larger sample, adequate
funding, and the involvement of several investigators, in PRPs in dif-
ferent geographic areas.

5. A l-year follow-up study should be done using the Self-Care
Questionnaire with treatment group patients 1 year after completion of
the PRP.

6. Further testing should be done to assess the reliability and
validity of the Self-Care Questionnaire and the dyspnea VAS and
Modified Borg Scales.

7. A parallel form of the Multidimensional Health Locus of Control
Scale should be developed with statements more appropriate to the
chronically i11. This instrument could be administered concurrently
with the liodified MHLC Scale.

8. The effectiveness of pulmonary rehabilitation should be eval-
uated using measures other than those identified in this study, Varia-
bles should address measurable goals of pulmonary rehabilitation, as
well as quality of 1ife measures, psychological variables, and results
of pre- and post-PRP exercise stress testing.

9. Studies addressing effectiveness of pulmonary rehabilitation
programs should control for severity of disease.

10. Psychological variables which influence the individual's re-
sponse to chronic illness and the performance of self-care actions
should be further explored.

Summar

This chapter presented a discussion of the findings and conclusions

of the study in relation to the sample and each of the six hypotheses.

Conclusions in relation to effectiveness of pulmonary rehabilitation
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were presented. A discussion of findings in relation to the self-care
theoretical framework was included. Implications of this study for

nursing and recommendations for future research were given.
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Carol Patricia Riley

6624 Court M

Birmingham, AL 35228

April 21, 1988

Copyrights and Permissions Department

McGraw-Hill Book Company

1221 Avenue of the Americas

New York, NY

Dear Madam/Sir:

10020

1 used Dorothea Orem's self-care framework to guide dissertation
research which is near completion. I am requesting permission to
reproduce the three figures listed below from the book Nursing:
Concepts of Practice

(3rd ed.) by Dorothea Orem which was published

in 1985. The figures would be used in the dissertation.

Figure
Figure

Figure

A Conceptual Framework for Nursing P
Adequacy values of self-care agency

as related to self-care demand . . . P
Basic nursing systems p.

Proper citation with the exact title and specifications you require
will be given with each figure.

Thank you for your consideration. I look forward to receiving your

response.

Sincerely,

Cort P KR

Carol Patricia Rile

Doctoral Candidate
University of Alabama at Blrmlngham

T
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McGraw-Hill Book Company - VK
Copyrights and Permissions Department .‘}n
1221 Avenue of the Americas

New York, New York 10020

TO: Ms. Carol Patricia Riley DATE: April 28, 1988

6624 Court M
Birmingham, AL 35228

In response to your request of April 21, 1988
permission is hereby granted by McGraw-Hill for the use of the following material:

Orem: NURSING: CONCEPTS OF PRACTICE, 3/E

Figures 2-3, page 32, 6-1, page 106, & 7-4, page 153.

Use of this material is limited to: For inclusion in your dissertation.

This permission is granted with the understanding that:

1. A credit line will be printed on the page with the material or on the copyright
page of the work in which the material appears.’ This credit must include the
author, title, copyright date, publisher and indicate that the material is
reproduced with permission.

2. No changes will be made in the material without the prior written consent
of McGraw-Hill.

3. This permission includes world rights in the English language only.

4. This permission applies to print reproduction only and does not extend to
any electronic media use of the material unless otherwise specified.

5. This permission does not cover the use of any copyrighted material which may
be incorporated into the material with credit to other sources.

6. The material may be transcribed into Braille or reproduced in large print or
on tape solely for use by the physically disabled.

McGRAw-ﬂILL BOOK COMPANY

By:
A '\?.“'z/(—

Eileen Dowd
Permissions Supervisor

ED/ crp Market Focus Sectors

Business and Professional Publishing Group  Internationa! Group
Educational Publishing and Training Group Consumer Group
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SPIROMETRY STANDARDS FOR FVC, FEV., FEF

1’ 25~75%°

AND MVV

SOURCE: American Thoracic Society (1979). Snowbird workshop on
standardization of spirometry. American Review of

Respiratory Disease, 119, 831-838.

FVC The spirometer should be capable of
measuring volumes up to at least
seven liters independent of flow
rates up to 12 liters/second. The
instrument should be capable of
accumulating volume for at least
10 seconds.

FEV1 The spirometer should be capable of
measuring volumes up to at least
seven liters with a volume accuracy
of at least +3 per cent of reading
or +50 milliliters, whichever is
greater over the flow range of 0-12
liters per second.

FEF25_757 The spirometer should be capable of

0 measuring volumes up to at least
seven liters with flow in the range
of 0-12 liters/second and capable of
recording volume for at least 10
seconds. Accuracy must be +5 per
cent of the reading or +100
milliliters per second. A wider
deviation is accepted because two
measurements of volume and time are
required.

MVV The spirometer graphic recording
should be flat within +10 per cent
up to 4 Hz at flow rates up to 12
liters per second over the volume
range. The time should be no less
than 12 or more than 15 seconds.
The total time should be accurate
within 43 per cent.
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May 24, 1988

Carol Patricia Riley
6624 Court M
Birmingham, AL 35228

Copyrights and Permissions Department
J. B. Lippincott Company

East Washington Square

Philadelphia, PA 19105

Dear Madam/Sir:

I am requesting permission to reproduce in my dissertation two
figures from Respiratory Care: A Guide to Clinical Practice,
second edition, edited by George Burton and John Hodgkin and
published in 1984. The first figure is 10-2 on page 233. If
permission is granted, I would reproduce the first two drawings
(_FEV1 and FEF25-7SZ)' The second figure is 10-5 on page 237.

I will follow the specifications you require. Thank you for your
consideration. I look forward to receiving your response.

Sincerely,

(1Cld4ré. <;;) (;23"
Carol Patricia RilLﬁ’l;J‘zSN, RN

Doctoral Candidate
University of Alabama at Birmingham

, - :
/P PO R &
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Pulmonary Rehabilitation Program

Educational Sessions

Your Lungs and How They Work. Normal lung function is
presented and the effects of various diseases on

lung function are discussed.

Panic Breathing. The cycle is described of how the
patient's response to shortness of breath can
and often does lead to more shortness of breath.
Patients are taught how to ease the work of
breathing during acute episodes of shortness of
breath and how to break the cycle.

Medications (Series I). Bronchodilators, mucolytics,

and expectorants are discussed in relation to
expected side effects and side effects to report.

Medications (Series II). The same type of presentation

is done with corticosteroids, digitalis preparations,
diuretics, and antimicrobials.

Breathing Equipment. The proper techniques for use,
care, and cleaning of commonly used devices such
as ultrasonic nebulizers and oxygen administration
devices are discussed.

After the Program, What Next? The importance of a
planned schedule of exercise so that the patient
can maintain the achieved level of fitness is
discussed.
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PATIENT INFORMATION

PART 1. (Completed by nurse)

NAME: SEX:
ADDRESS:

ZIP:
PHONE: PHYSICIAN:

ARRRRRKRRR R AR KRR R KRR A A RR RS AR RARRRAR ARk Rk Ak Ak kR hkhhk

PART 2. (Completed by the patient)

INSTRUCTIONS: Please fill in the requested informati
check (v ) the space that applies to
for each of the following.

1. Wwhat is your age?

on or
you

2. What is your race? black white other

3. What is your marital status?

Never married: Widowed:
Married: Separated:
Divorced:

4. How much formal education have you had?

8th grade or less:

9th - 12th grade: .

High school diploma or GED:

Some college or technical training:
College degree:

5. Which of the following best describes your annual
income?

Less than $4,999: $25,000 - $29,999:
$ 5,000 - 9,999: $30,000 - 34,999:
$10,000 - 14,999: Over $35,000
$15,000 - 19,999: Not sure:

$20,000 - 24,999:

1

PLEASE GO ON TO THE NEXT PAGE

A
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Patient Information
Page 2

6. How long have you noticed being short of breath?
years

7. How many times were you in the hospital last year
because of lung problems?

times
8. Do you work? yes: no:

If you work, what is your occupation?

9. Have you ever had to quit a job because of lung problems?
yes: no:

If you answered "yes", what type work were you doing?

10. Which of the following health problems do you have
at this time?

Diabetes (or high blood sugar):
High Blood Pressure:

Heart Problems:

Kidney Problems:

Arthritis:

Cancer:

None of the above:

Other:

KRRKRRRARRKRR KRR KRR R RRA R AR AARRRARRRRRARRKRRARRARRAR A AR RR AR Ak kAR Hd K

Part 3. (To be completed by the nurse)

Smoking history? yes: no:
Packs smoked per day:
Number of years:

Diagnosis:
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6624 Court M
Birmingham, AL 35228
June 23, 1986

Kenneth A. Wallston, PhD

Associate Professor of Psychology
in Nursing

Vanderbilt University

Nashville, TN 37240

Dear Dr. Wallston:

I am a doctoral student in the School of Nursing at the University of
Alabama in Birmingham and am writing to you and Dr. Barbara Wallston to
request permission to use the Multidimensional Health Locus of Control
Scale for dissertation research. The purpose of the study is to describe
the relationship between health locus of control and performance of
self-care activities by patients with chronic obstructive pulmonary
disease (COPD). I have found published studies addressing the
relationship between self-care and locus of control (or the mure specific
construct HLOC) in different populations, studies addressing self-care

in COPD patients, and studies addressing LOC in COPD patients, but none
seeking to examine the relationship between both theoretical constructs in
this specific patient population.

As you are probably aware, the MHLC scales have been utilized in several
doctoral studies in the School of Nursing at UAB. In the past, you have
requested that results be shared with you. I will be glad to do this.

If you have data related to the reliability of the scales in patient
populations with COPD, I would be most appreciative if you would share
this with me. In your contribution to H.B. Lefcourt's book, Research
with the locus of control construct (Volume 1) published in 1981, you
provided norms for the scale in patients with chronic obstructive
pulmonary disease and indicated that the information was a personal
communication from Brown, 1979. If Brown has since published the study
or if you have further information, please inform me in your letter

or by attachment.

Thank you for your time and assistance. I look forward to hearing from
you soon.

Sincerely,

Carnt @ Rty

Carol P. Riley, RN, MSN
Doctoral Student

— et e e e - - - - - — S
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VANDERBILT UNIVERSITY

NASHVILLE, TENNESSEE 37240 Tuarsruons (613) 322.7311

Health Care Ressarch Project  School of Nursing e Direct phone 322-2520

July 1, 1986

Ms. Carol Riley, RN, MSN
6624 Court M
Birmingham, AL 35228

Dear Ms. Riley:

In regard to your letter dated June 23rd, you have, of course, permission to
utilize our MHLC scales in your dissertation research with COPD patients. I
have enclogsed one of our basic MHLC information packets for you, in case you do
not already have one.

Offhand, I do not know of any research which has used the Multidimensional HLC
scales with COPD patients, although I do know of two studies which used our
earlier unidimensional HLC scale. These were the Brown study which you mentioned
in your letter (which eventually was published in Medical Care, 1981, 19(11),
1136-1146) and one by Kaplan et al. (see Health Psychology, 1984, 3, 223-242.)
We no longer advocate the use of the HLC scale, especially with chronic 1illness
gamples, because old 1l-item measure only contains one item tapping beliefs in
control of one's health by powerful other persons--an important dimension for

- those with a chronic illness.

I hope this information is of some help. I would very much appreciate eventually
hearing about the results of your study. Good luck, and if I can be of further
assistance please do not hesitate to get back in touch with me.

Z:jy’
Kenneth A, Wallston, Ph.D.
Professor of Psychology in Nursing

Enclosure: MHLC packet
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MHLC (Form B)

INSTRUCTIONS TO PATIENT:

The statements below are beliefs some people have
about health and illness. Please show whether you

agree or disagree with each statement by drawing a

circle

around the number you select to the right of

the statement.

If you
draw a
If you
circle
If you

strongly agree with what the statement says,
circle around the number 4, like this (:) .
agree with what the statement says, draw a
around the number 3.

disagree with what the statement says, draw

a circle around the number 2.

If you

strongly disagree with what the statement

says, draw a circle around number 1.

You should choose the numbers based on what you
believe. There are no right or wrong answers.

Circle only one number for each statement.
1 = Strongly Disagree
2 = Disagree
3 = Agree
4 = Strongly Agree
1. If I become sick, I have the power 1 2 3 4
to make myself well again.
2. Often I feel that no matter what 1 2 3 4

I do, if I am going to get sick,
I will get sick.

3. If I see an excellent doctor 1 2 3

KES

regularly, I am less likely to
have health problems.

4. It seems that my health is greatly 1 2 3 4
influenced by accidental happenings.

5. I can only maintain my health by 1 2 3 4
consulting health professionals.

PLEASE GO TO THE NEXT PAGE . . .
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DO NOT WRITE
IN THIS
SECTION
MHLC (Form B)
CODE NO.:
1 = Strongly Disagree
2 = Disagree
3 = Agree
4 = Strongly Agree
6. I am directly responsible for 2 3 4 —
my health.
7. Other people play a big part in 2 3 4 _
whether I stay healthy or become
sick. ,
8. Whatever goes wrong with my health 2 3 4 .
is my fault.
9. When I get sick I just have to let 2 3 4 __
nature run its course.
10. Health professionals keep me 2 3 4 _
healthy.
11. Wwhen I stay healthy, I'm just plain 2 3 4 __
lucky.
12. My physical well-being depends on 2 3 4 _
how well I take care of myself.
13. When I feel ill, I know it is 2 3 4 _
because I have not been taking care
of myself properly.
14. The type of care I receive from 2 3 4 .
- other people is what is responsible
for how well I recover from an
illness.
15. Even when I take care of myself, 2 3 4 _
it's easy to get sick.
16. When I become ill, it's a matter 2 3 4 __
of fate.
17. 1I can pretty much stay healthy 2 3 4 _
by taking good care of myself.
18. Following doctor's orders to the 2 3 4 —_
letter is the best way for me to
stay healthy. D
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Modified MHLC Scale Form B

Subscales Used for Scoring

CHLC Subscale THLC Subscale PHLC Subscale
(Chance Health (Internal Health (Powerful Others
Locus of Control) Locus of Control) Health Locus of
Control)
ITEMS ITEMS , ITEMS
1 2 3
6 4 5
8 9 7
12 11 10
13 15 14
17 16 18

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Appendix H

Instruments Used to Measure Dyspnea

—— ————

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



162

VISUAL ANALOG SCALE

Usual Dyspnea

INSTRUCTIONS TO THE PATIENT:

Oon the line below, 0 reéresents "no difficulty
breathing" and 100 represents "unable to breathe".
Think about how short of breath you feel most of the time.
On a scale of 0 to 100, put a mark straight down through
the line below where you think it best shows how short

of breath you feel most of the time.

Make sure your line crosses the line, 1like this: ’ .

0 100
No Unable
difficulty to
breathing breathe
CODE NO.:
U-VAS:
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VISUAL ANALOG SCALE

Worst Dyspnea

INSTRUCTIONS TO THE PATIENT:

On the line below,

breathing" and

0 represents '"no difficulty

100 represents "unable to breathe".

Think about a time when you were the most short of preath

you have ever been.

On a scale of 0 to 100, put

a mark straight down through the line below where you

think it best shows how short of breath you felt when

you were the most short of breath you have ever been.

Make sure your line crosses the line, like this: f .

0

No
difficulty
breathing

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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MODIFIED BORG SCALE

Usual Dyspnea

INSTRUCTIONS TO THE PATIENT:

Read over the scale below. Think about how short of
breath you feel most of the time. Circle the number
on the scale which best describes how short of breath

you feel most of the time.

0 NO SHORTNESS OF BREATH AT ALL

1 VERY, VERY SLIGHT

2 VERY SLIGHT

3 SLIGHT

4 MODERATE

5 SOMEWHAT SEVERE

6 SEVERE

7 VERY SEVERE

8 VERY, VERY SEVERE

9 CAN NOT BREATHE AT ALL

CODE NO.:

U-BORG:
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MODIFIED BORG SCALE

Worst Dyspnea

INSTRUCTIONS TO THE PATIENT:

Read over the scale below. Think about a time when you
were more short of breath than you have ever been.
Circle the number on the scale which best describes

how short of breath you felt at that time.

0 NO SHORTNESS OF BREATH AT ALL

bs

VERY, VERY SLIGHT

2 VERY SLIGHT

3 SLIGHT

4 MODERATE

5 SOMEWHAT SEVERE

6 SEVERE

7 VERY SEVERE

8 VERY, VERY SEVERE

9 CAN NOT BREATHE AT ALL

CODE NO.:

W-BORG:
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RELATIONSHIP BETWEEN ITEMS ON SELF-CARE QUESTIONNAIRE

AND SELF-CARE REQUISITES

ITEMS ON QUESTIONNAIRE

SELF-CARE REQUISITES (see attached list)

1 2

SELF-CARE REQUISITES

UNIVERSAL

3 4 5 6 7 8

s.C.
9

DEVELOP-
MENTAL

REQ.
10

11

12

13

HEALTH-DEVIATION
SELF-CARE REQUISITES

14

15

1. Uses abdominal breathing

2. Bxercise

3. Smokes cigarettes*

4. Taken flu vaccine

5. Uses inhaler as prescribed

6. Drinks 8 glasses or more

7. Uses pursed lip breathing

8. Takes medications as prescribed

9. Takes OTC drugs*

10. Adequate sleep and rest

o0

11. Takes OTC sleep meds*

12. Knows air quality index

13. Changes position when short of breath

14. Sits leaning forward when short of breath

15. Physical distancing

16. Changes hygiene habits
17. Changes grooming habits

18. Wears alip-on shoes

19, Wears loose clothing

20. Uses steam

21. Allows help with bathing

22. Allows help with grooming

23. Allows help with yard work

24. Allows help with house work

25. Reduces activities

26. Keeps appointments

27. Reports reactions to drugs

28. Reports signs of infection

29. Takes full prescription of antibiotics

30. Uses distractions

-31. Activities to relax

*Avoidance of these behaviors constitutes

self-care.

Items are scored in reverse.

L91



9.
10.

11.

12.

13.

14.

15.

16.

168

SELF-CARE REQUISITES

Universal Self-Care Requisites

The maintenance of a sufficient intake of air.

The maintenance of a sufficient intake of water.

The maintenance of a sufficient intake of food.

The provision of care associated with elimination processes and
excrements.

The maintenance of a balance between activity and rest.

The maintenance of a balance between solitude and social interaction.
The prevention of hazards to human life, human functioning, and human
well-being.

The promotion of human functioning and development within social groups
in accord with human potential, known human limitations, and the
human desire to be normal.

Developmental Self-Care ggguisites

The bringing about and maintenance of living conditions that support
life processes and promote the processes of development.
Provision of care either to prevent the occurrence of deleterious
effects of conditions that can affect human development or to mitigate
or overcome these effects from conditions.

Health-Deviation Self-Care Requisites

Seeking and securing appropriate medical assistance in the event of
exposure to specific physical or biological agents or environmental
conditions associated with human pathological events and states, or
when there is evidence of genetic, physiological, or psychological
conditions known to produce or be associated with human pathology.
Being aware of and attending to the effects and results of
pathological conditions and staies, including effects on development.
Effectively carrying out medically prescribed diagnostic, therapeutic,
and rehabilitative measures directed to the prevention of specific
types of pathology, to the pathology itself, to the regulation of
human integrated functioning, to the correction of deformities or
abnormalities, or to compensation for disabilities.

Being aware of and attending to or regulating the discomforting or
deleterious effects of medical care measures performed or prescribed
by the physician, including effects on development.

Modifying the self-concept (and self-image) in accepting oneself as
being in a particular state of health and in need of specific forms
of health care.

Learning to live with the effects of pathological conditions and
states and the effects of medical diagnostic and treatment measures in
a lifestyle that promotes continued personal development.

from: Orem, D. (1985). Nursing: Concepts for practice (3rd ed.).

New York: McGraw Hill.
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SELF - CARE QUESTIONNAIRE

INSTRUCTIONS TO THE PATIENT:

For each question below select one choice that best

describes what you do. Put a check mark in the

space provided.

1. How often do you
you breathe?

b.
c.
d.

e.

2. How often do you

use your stomach muscles to help

never
occasionally
several times a week
once a day
twice a day

do some type of physical activity

you consider to be exercise?

a.

C.

never
once a week

twice a week

three times a week

four times or more a week

3. How many cigarettes do you smoke?

1 a.
b.
c.
d.

e.

none

less than 5 a month
less than 5 a week
less than 5 a day
more than 5 a day

PLEASE GO ON TO THE NEXT PAGE . . .
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Self-Care Questionnaire

Page 2

4. How many times in the last four years have you taken
the flu vaccine?

a. none
b. once
c. twice

d. three times
e. four times

5a. Do you use an inhaler or breathing treatments

prescribed by your physician?

yes

no (go on to question 6)

5b. If your doctor prescribes an inhaler or breathing
treatments for you, which of the following do you do?

A

b.

I use the inhaler or breathing treatments
exactly as often as prescribed.

I rarely use the inhaler or take the
breathing treatments more often than
prescribed.

Sometimes I use the inhaler or take the
breathing treatments more often than

prescribed.

I often use the inhaler or take the breathing

treatments more often than prescribed.
I use the inhaler or take the breathing
treatments a lot more often than

prescribed.

PLEASE GO ON TO THE NEXT PAGE . . .
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Self-Care Questionnaire
Page 3

6. How often would you say that you drink eight glasses
or more (2 quarts or more) of water or other liguids
in a day?

a. never
b. once a month
C. once a week
d. 2 - 3 times a week
e. every day

7. When you are short of breath, how often do you use
"pursed lip breathing" (puckering your lips like you
were blowing out a candle, except that you breathe
out slowly)?

a. never
b. rarely
C. sometimes
d. often
e. very often

8. How often do you take prescription medicine just as

your doctor prescribes it?

a. never
b. rarely
c. sometimes
d. often
e. very often

PLEASE GO ON TO THE NEXT PAGE . .
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Self-Care Questionnaire
Page 4

INSTRUCTIONS:

Read each question and mark
with a check (v”) the
column of the choice that
best describes what you do.

How often do you take
over-the-counter drugs without
consulting your doctor?

173

DO NOT
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CODE NO.

NEVER

RARELY

SOMETIMES

OFTEN

VERY OFTEN

(R)

10.

How often do you get enough
sleep and rest?

10

11,

How often do you take
over-the-counter medicine to
help you sleep?

(R)

11

12.

How often do you keep up with
the air quality index or air
pollution count report?

12

13,

When you become suddenly short
of breath, how often do you
change your position?

13

14,

when you are short of breath,
how often do you sit on the
edge of a chair leaning

forward?

14

PLEASE GO ON TO THE NEXT PAGE .
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self-Care Questionnaire
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15. 1If someone or something upsets
you or does anything else that
causes you to get short of
breath, how often do you try
to get away from that person
or thing? 15

l6. On days when you are more
short of breath than usual,
how often do you change your
usual habits of hygiene (such
as bathing, showering, dental
hygiene, etc.)? 16

17. On days when you are more
short of breath than usual,
how often do you change your
usual habits of grooming
(such as shaving, putting on
make-up, hair styling, etc.)? 17

18. How often do you wear slip-on
type shoes to avoid having to

bend over or stoop? - 18

PLEASE GO ON TO THE NEXT PAGE . .
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Self-Care Questionnaire
Page 6

19,

How often do you wear loose
fitting clothing especially
because you can breathe more
easily?

NEVER

RARELY

SOMETIMES

OFTEN

VERY OFTEN

20.

How often do you use a
vaporizer, humidifier, or
anything else that produces
steam (such as a hot shower)
to help you breathe better?

21.

When you are short of breath,

how often do you ask or allow

someone else to do things for

you (such as bkathing) that you
normally do for yourself?

22,

When you are short of breath,
how often do you ask or allow
someone else to do things for
you (such as grooming) that you
normally do for yourself?

23.

When you are short of breath,
how often do you ask or allow
someone else to do yard work

which you normally do?

PLEASE GO ON TO THE NEXT PAGE . . .
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Self-Care Questionnaire
Page 7 . .

24.

When you are short of breath,
how often do you ask or allow
someone else to do activities
around the house (such as
housework or housechores)
which you normally do?

NEVER

RARELY
SOMETIMES

OFTEN

VERY OFTEN

25.

How often do you reduce or

cut down on things you usually
do because of shortness of
breath?

26.

How often do you keep
scheduled appointments with
doctors?

27.

When you have side effects or

a reaction to a drug, how often
do you report it to your
doctor?

28.

If you develop signs of an
infection, how often do you
report it to your doctor?

PLEASE GO ON TO THE NEXT PAGE . .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

176

DO NOT
WRITE

IN THIS
SECTION

CODE NO.

24

25

26

27

28



Self-Care Questionnaire
Page 8

SOMETIMES
VERY OFTEN

NEVER
RARELY
OFTEN

29. When you are given a
prescription for an antibiotic,
how often do you take it until
all the pills are gone?

30. How often do you get involved
in activities or other things
to help get your mind off your
lung problems?

THE NURSE WILL ASK YOU THE REST OF THE QUESTIONS ON SELF-CARE.
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Page

Care Questionnaire
9

INSTRUCTIONS:

31.

The nurse will ask the
patient the guestions and
mark the appropriate response.

What do you do to help
you relax when you become
short of breath? (List)

How often do you do each of
the following when you become
short of breath? (List each
activity on a line)

NEVER

RARELY

SOMETIMES

OFTEN

VERY OFTEN
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and Results of Review
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6624 Court M
Birmingham, Al 35228
November 26, 1986

Dear

Because of your knowledge and expertise in the care of patients with
chronic lung disease, you have been asked to serve on a panel of experts
to determine the validity of a questionnaire I have developed to measure
self-care behaviors of patients with COPD. The questionnaire will be used
in dissertation research entitled "The Effects of a Pulmonary
Rehabilitation Program on Dyspnea, Self-Care Behaviors, and Pulmonary
Function of Patients with Chronic Obstructive Pulmonary Disease".

The Self-Care Questionnaire contains 32 items with options selected by the
the patient to indicate the frequency with which the behavior is performed.
The items were taken from patient education literature and studies which
used interview techniques to elicit self-care actions identified by
patients with lung problems. Each item has five options and each option is
assigned a point value, The points for the options selected by the patient
are summed to obtain a Self-Care Behavior score. You will note as you read
through the questionnaire that for items #5, #11, and #13, the avoidance of
those behaviors constitutes self-care. A reverse scoring procedure is used
so that patients who chose options which state that they do not or
infrequently engage in those behaviors receive more points than those who
do.

The validity of an instrument is concerned wit: whether the instrument
actually measures what it is supposed to measure. In this case the
question is: Does the Self-Care Questionnaire measure the self-care
behaviors of patients with COPD? 1In order to answer this question, you are
asked to evaluate each item on the questionnaire in regard to three
questions:

1. Does the item reflect a self-care behavior?
2. 1s the behavior appropriate for a patient with COPD?
3. Are the item and options appropriately worded?
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Enclosed you will find a yellow evaluation form and the questionnaire. As
you read through the questionnaire, please answer each of the three
questions on the evaluation form by checking one of the three columns:
"ves", "no", or "needs revision". Comment on any revisions you would
suggest or make any other comments you may have. Also if you think any
behaviors have been omitted which should be included, list these in the
comment section. Please return the yellow evaluation form by mail to me in
the envelop provided as soon as possible. You do not need to return the
questionnaire unless you write comments on it.

I very much appreciate your time and willingness to serve on this panel of
experts. I look forward to receiving your evaluation of the questionnaire.
If you have questions, you can contact me at 939-7193 (work) or 923-7048
(home) .

Sincerely,

Patsy Riley, RN, MSN
Doctoral Candidate
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EVALUATION OF SELF-CARE QUESTIONNAIRE

182

INSTRUCTIONS: Read each item on the questionnaire and evaluate it according
to the criteria specified by placing a check mark in the

appropriate column.

Please comment on items for which you

mark "needs revision" in the space provided at the bottom of

the page.

Summary of Item

1. Pursed-lip breathing

2. Abdominal breathing

3. Exercise

4, Nourishing meals

5. Cigarettes (avoidance
of, as indicated by
reverse scoring)

6. Flu vaccine

7. Use of inhaler

8. Adequate hydration

9. Praver

10. Medications taken
as prescribed

11. Use of OTC drugs
(avoidance of, as

indicated by reverse
scoring)

COMMENTS:

Does this item
reflect a self-care

Is the behavior
appropriate for
a patient with

Are the item and
options vorded

behavior? COPD? appropriatelv?
Needs Needs Needs
Yes No Revision Yes No  Revision Yes No Revision

Continued on next page .
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Evaluation of Self-Care Questionnaire
Page 2

Summary of Item

12. Adequate sleep and
rest

13. Use of drugs for
sleep (avoidance of,
as indicated by
reverse scoring)

14, Air quality index

15. Positional change
with SOB

16. Leaning forward
position with SOB

17. Physical distancing

18. Changes in hygiene
habits

19. Changes in grooming
habits

20. Wears slip-on shoes

2l. Wears loose clothing

COMMENTS:
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Does this itenm
reflect a self-care
behavior?

1s the behavior
appropriate for
& patient with
COPD?

Are the itex and
options worded
appropriately?

Needs
Yes No Revision

Needs
Yes No Revision

Continued on next page .
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Evaluation of Self-Care Questionnaire

Page 3

22, Use of steam

23. Help with bathing

24. Help with grooming

25. Help with housechores

26. ‘Help with yardwork

27. Reducing activities

28. Keeps doctors'
appointments

29. Reports drug reactions

30. Reports signs of
infection

31. Takes full course of
antibiotics

32. Use of diversional
activities

COMMENTS::

Surmary of Item
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RESULTS FROM EVALUATIONS BY PANEL OF EXPERTS

EVALUATION OF SELF-CARE QUESTIONNAIRE

INSTRUCTIONS: Read each item on the questionnaire and evaluate it according
to the criteria specified by placing a check mark in the
appropriate column. Please comment on items for which you
mark "needs revision" in the space provided at the bottom of

the page.
1s the behavior
Does this iten appropriste for Are the iter and
reflect a self-care a patient with - options worded
Summary of Item i behavior? coPD? appropriatelv?
Needs Needs Needs
Yes No Revision Yes No Revision Yes No Revisgion
1. Pursed-lip breathing 6 . 6 A 2
2. Abdominal breathing 6 . 6 ___ 5 o L
3. Exercise 6 . 6 ___ [ T
4. Nourishing meals 6 6 2 4o
5. Cigarettes (avoidance
of, as indicated by
reverse scoring) 6 _— 6 - 1
6. Flu vaccine 5 1 _ _6 6
7. Use of inhaler 6 _ 6 3 3%
8. Adequate hydration 6 _ _6 6 __ __
9. Prayer 5 _ 5 __ _1 b 2
10. Medications taken
as prescribed 6 _ 6 o 5
11. Use of OTC drugs
(avoidance of, as
indicated by reverse
scoring) 6 - 6 __ 6
COMMENTS:

*ITEMS: 4, deleted, not specific to COPD patients
7. wording was revised
9. item rewritten to encompass more coping activities,
became item #32

Continued on next page . . .
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Evaluation of Self-Care Questionnaire
Page 2

Sumwary of Item

12. Adequate sleep and
rest

13. Use of drugs for
sleep (avoidance of,
as indicated by
reverse scoring )

l4. Air quality index

15. Positional change
with SOB

16. Leaning forward
position with SOB

17. Physical distancing

18. Changes in hygiene
habits

19. Changes in grooming
habits

20. Wears slip-on shoes

21. Wears loose clothing

COMMENTS:

no changes

Is the behavior
Does this iten appropriate for Are the itex and
reflect a self-care a patient with options worded
behavior? €OPD? appropristely?
Needs Needs Needs
Yes No Revision Yes No Revision Yes No Revision
2 - -
P 5 . 1 -
-2 N S - T
b . 5 6
6 __. 6 6
6 __ b 6 __
6 _ __ 6 T
6 __ 6 b
_6 __ __ 5 ___ 6 ___ __
5 __ 5 S . L

made in items 12-21

Continued on next page .
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Evaluation of Self-Care Questionnaire

Page 3
1s the behavior
Does this item appropriate for Are the itec and
reflect a self~-care & patient with options worded
Summary of Itew behavior? COPD? appropristely?
Needs Needs Needs
Yes XNo Revision Yes No Revision Yes No Revision
22. Use of steam 6 [} —_— 6 .
23. Help with bathing 3 3 3 3 __ 3 o 3=
24. Help with grooming 3 _2 _1 2 & ___ 3 3
25. Help with housechores _4 ] i 4 2 b2
26. Help with yardwork S5 1 __ S5 v S5 _1=
27. Reducing activities L2 __ L2 s
28. Keeps doctors’
appointments 6 6 b
29. Reports drug reactions 6 6 6 __ __
30. Reports signs of
infection 6 b o o
31. Takes full course of
antibiotics 6 6 - S
32. Use of diversional
activities 6 6 . - T
COMMENTS:

Panel members were split in their evaluations of items 23-27. One asked if these
actions are a function of illness or dependency. Dependency actions were not
viewed as being self-care actions. Another stated that some patients use their
health problems as a rationale for reducing activities and to get others to

do things for them. These actions were considered detrimental, in that
situation.

Because the panel of experts were more divided on these items than others,

the investigator decided ro retain the items without revision and evaluate
patient response to these items,
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Appendix L

Permission to Release Results of Diagnostic Tests
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PERMISSION TO RELEASE RESULTS OF DIAGNOSTIC TESTS

TO:

My signature below indicates that I give you
permission to release to Patsy Riley, RN, the
results of tests I have had recently and will have

in about 2%-3 months related to my lung problems.

I understand that this information is needed as
part of a study Ms. Riley is doing with patients
who have lung problems. I have agreed to take
part in this study and understand that these

test results will be treated confidentially.

Signature Date

Address:
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UVzss

The University of Alabama in Birmingham
Institutional Review Board for Human Use
205/934=3789
FORM 4: IDENTIFICATION aND CERTIFTICATION OF RESZARCH PROJECTS
INVOLVING HUMAN SUBJECTS

The lascitutional Review Board (IRB) must complece chis fora for
all applicacions for research and trainiang grants, program projecs
and centsr grants, dezonstration grants, fellowships, craineeshijps,
awvards, and ocher proposals which might iavolve the use of human
research subjects independent of source of fuanding.

This form does not apply to applications for grancs limited Co the
support of comstruction, altsrations and rsnovatiocms, or rssaarch
Tesources.

PRINCIPAL INVESTIGATOR Carol P. Riley

PROJECT TITLE Effects of a Pulmonary Rehabilitation Program on

Dyspnea and Self~Care Behaviors of Patients with Chronic Osbtructive

Pulmonary Disease

1. This is a training grant. Each research project iavolviag
human subjects-oroposed by trainees cust be reviewed separacalr
by the Inscizucional Review 3aard (IRB).

2. This application includes research ianvolving human subjeccs.
’ The IRB has raviewed and approved this applicacion on
. In accovdanca with UAB"s assurince
approved by che Unitad SZacas Public Health Servica. The
project will be subject to anaual coacinuing review as
provided in that assurancs.

This project recaived axpeditad review.

This project racsived full board raview.

3. This application amay include rasaarch involving human sub-
Jects., Raview is pending by che IRB as provided by UaB”s
assurance. Completion of raviav will be cartified by
issuance of another FORM 4 as soon as possible.

X 4, Examption is approved based on number(s) 3a, 5 .

11-17-86 7 ]
Daca Russell Cunningnam, X.J.

Iacerimz Chairman of the
Institucional Review Board

University Statton / Birmingham, Alabama 13294
An Affirmauve Acucn / Equal Opportunity Employver
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Introductory Letter to Patients
and Telephone Dialog
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6624 Court M
Birmingham, AL 35228

Dear

I am a registered nurse and a student in the doctoral
program at the University of Alabama at Birmingham. I am
writing to ask you to take part in a study which is being
done to help nurses, physicians, and other health care
professionals better understand how breathing problems
affect a person's way of living. We also want to know
what people like you do to cope with or deal with the
problems so that we may be better able to help others who
have breathing problems.

I have been given permission by your physician, Dr.

to ask his patients to take part in this study. I will

call you in a few days to explain the study to you. If

you agree to take part, you and I will schedule a convenient
time for me to visit you in your home to talk with you and
ask you some questions.

The results of this study could be very beneficial for
patients like you who also have breathing problems. I would
very much appreciate your participation in this study and
look forward to talking with you soon.

Sincerely,

Patsy Riley, RN, MSN
Doctoral Student
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Telephone Dialog

Hello, Mr./Miss/Mrs. , my name is Patsy Riley.
I am a registered nurse, and I sent you a letter a few days ago
about a study I am doing. Did you receive the letter?

"NO" . . . I'm sorry you haven't received it yet (continue . . .)
"YES". . . (continue)

Do you have a few minutes for me to explain the study to you and to
find out if you would be interested in participating?

"No" . . . (arrange a more convenient time and call back)
"Yes". . . (continue)

As the letter explains, I am a registered nurse, and I am back in
school. This study is part of required course work. I have worked
with patients who have breathing problems for about 10 years, and I
wanted to do a study which would hopefully be beneficial to these
patients in the future. The purruse of this study is to help
health care professionals better understand how breathing problems
affect a person's way of living, and how people with breathing
problems cope with or deal with the problems. We have found that
many patients have found that certain things they do really help
them, but other people may not have thought of or tried those
things. I hope that as a result of this study, health care
professionals will be able to more effectively help pecple with
breathing problems.

If you agree to take part in the study, I would come to your home
to talk with you and ask you some questions. We can arrange = time
that is convenient for you. The visit would take about 30-45
minutes of your time. I am doing the first part of the study now.
There is a second part. In about three months, I would come back
to your home to talk with you again. The second visit would also
take about 30-45 minutes. Whatever you say to me, I will treat
confidentially.

CONTROL GROUP PATIENTS ONLY (included in PRP for treatment
group): Patients in this study also need to have breathing
tests done. If you decide to participate, and have not had a
breathing test recently, I will arrange for you to have one
done. In three months, you would need to have another breathing
test done. I will make arrangement for the tests. The
breathing tests will be done at no expense to you.

There will probably be no real benefit to you for taking part in
this study other than the satisfaction of knowing you have
contributed to research which may help health care professionals to
better help patients with breathing problems in the future.
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Would you be willing to take part in this study?

"YES". . . Do you have any questions?
(Arrange time and check address; get directions. Explain
I will call back to re-confirm appointment on date
scheduled.)

"NO" . . . Do you have any questions?
(Answer any questions. If the answer is still "no",
thank the patient and end the conversation.)
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HEALTHSOUTH

Rehabilitation Center of Birmingham

January 28, 1987

Carol P. (Patsy) Riley, RN, MSN
6624 Court M
Birmingham, AL 35228

Dear Ms. Riley,

This is to grant you permission to conduct the research project as you
described in your letter to me dated January 20, 1987. We at HEALTHSOUTH
feel that research on an ongoing basis, provides the basis for improving
those services we provide to our patients.

410 Tenth Avene South | Birmingham, Alabama 35205 | (205) 324 -4500
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Introductory Letter from Physician Received by
Some Patients in the Control Group
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~
Snat————

NORWOOD CLINIC
PROFESSIONAL CORPORATION

June 22, 1987

Dear

I am writing to ask you to consider taking part in a research study which
involves patients with breathing problems. The study is being done by
Patsy Riley, a registered nurse who is also a doctoral student at UAB. She
is visiting patients in their homes to talk with them about how breathing
problems affect their way of living and how they cope with or deal with the
problems. She would make one visit to your home to see you, and then she
will come back again in about 24~3 months if yor decide to take part in the
study.

Each patient who takes part in the study is also being asked to have two
breathing tests. If you have had a breathing test at our clinic in the
last two months, this would count as one of the two tests. If you have not
had a breathing test in the last two months, Ms. Riley will make
arrangements for you to have come to the clinic, at your convenience, for
a breathing test shortly after her first visit to your home. When she
comes back to visit you in 23-3 months, she will arrange f£or you to have
another breathing test, These tests will be used to evaluate your
progress. You will not be charged or have to pay for these breathing tests
or for Ms. Riley's visits.

We hope this study will help physicians, nurses, and other health care
professionals better understand how breathing problems affect a person's
way of life so that we can better help these patients. Ms. Riley would
like to call you and talk with you personally about the study. After she
talks with you, then she will ask you to decide if you would be willing to
take part in the study.

I would like to give Ms. Riley your name, address, and phone number so that
she can talk with you, but I cannot do that without your permission. If
you would be willing for me to give her your name, address, and phone
number, please mark YES on the enclosed yellow form, sign it, and £ill in
your name, address, and phone number. Return it to me in the stamped
envelop I have enclosed. If you do not want me to give Ms. Riley your
name, mark NO on the yellow form, sign it, and mail it back to me. Whether
you mark YES or NO, please send this yellow form back to me as soon as.
possible. I will respect your wishes, and your decision will not affect
the care you receive from me in any way.

Thank you for considering this request.

Sincerely,
Richard Champion, MD

1528 North 26th Strast » P.O. Box C-230 - Birmingham, Alsbema 35283 - (205) 250-6000
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PATIENT RESPONSE FORM

PLEASE MARK YOUR CHOICE:

YES My signature below indicates that I give
permission for Dr. Champion or Norwood Clinic
to give my name, address, and phone number to
Patsy Riley, RN, so that she can contact me about
her research study.

NO Do not give my name, address, and phone number to
Ms. Riley.

Signature

PLEASE PRINT:

NAME:

ADDRESS:

ZIP CODE:

PHONE NUMBER:
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Carol P. Riley RN, MSN
6624 Court M
Birmingham, AL 35228
December 19, 1986

Dear Dr.

I am a doctoral student in the School of Nursing at UAB. During the summer
you gave me permission to contact your patients whom you had referred to
the HealthSouth pulmonary rehabilitation program to ask them to participate
in a pilot study I was doing as part of my dissertation research. The
pilot study revealed many problems with the data collection instruments, to
the extent that the findings were considered unrelis%le and Invalid. As a
result, the research proposal was rewritten and new data collection
instruments were obtained or developed and pilot tested. The revised
purpose of the study is to ascertain the effects of a pulmonary
rehabilitation program on dyspnea, self-care behaviors, and pulmonary
function of patients with COPD. A summary of the research proposal and
data collection instruments which have been approved by my graduate
committee and reviewed by the UAB Institutional Review Board are enclosed
for your reference. This study will be funded by the investigator with no
cutside sources of funding.

As I did with the pilot study, I am requesting your written consent to ask
patients to participate in the study whom you have referred to the
HealthSouth pulmonary rehabilitation program. Patients will be informed
that you have given approval for me to ask them to participate in the
study. Data collection involves visiting the patient in his or her home to
admninister the paper and pencil instruments to be used to measure
demographic variables and the dependent variables of dyspnea and self-care
behaviors. Consent will be obtained from the patients to request results
of pulmonary function studies in order to collect data related to this
variable. The patient's confidentiality will be protected through all
aspects of this study. The study uses a pre and post program design with
control and treatment groups.

The inclusion of pulmonary function as a dependent variable is a major
change from the pilot study and will provide a more objective measure of
the effects of the pulmonary rehabilitation program. As with the variables
of dyspnea and self-care, pulmonary function must be measured prior to the
rehabilitation program (pre phase) and after the rehabilitation program
(post phase, 3 months later). For the purposes of this study, measurements
of pulmonary function are limited to spirometry measurements: FVC, FEV.S,
FEV1, FEV1/FVC, FEF 25-75%, PEF, and MVV.
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Spirometry measurements of the 20 patients who go through the program
(treatment group) will be obtained from their records at HealthSouth. For
the 20 patients in the control group (those who chose not to enroll in the
rehabilitation program), I will request the results of spirometry studies
from the referring physician. As an important aspect of maintaining the
integrity of the research design, provision must be made to arrange for
repeat spirometry during the post program phase of the study.

I am asking you and your office staff to provide the post phase spirometry
testing for your patients in the control group at no charge to the patient
or to me. The anticipated sample size of this group is 20 patients, of
which only a few will be your patients, probably less than five. The post
phase of this study is expected to begin in late March and end in early
April and is determined by the time at which the patient enters the study.

If you give consert to ask your patients to participate in the study and
are willing to provide the post phase spirometry testing, I will give you a
soft-bound copy of the completed dissertation. The anticipated date of
completion is June 1987. 1 very much appreciate your time and regret the
need for such a lengthy letter. To facilitate your response I have
enclosed two reply forms and a return envelop. Please return one copy to
me as soon as possible and retain the other copy.

If you have questions you may contact me at 939-7193 (work) or 923-7048
(home). Dr. Allan Goldstein is serving as a member of my graduate
committee guiding this study and would be glad to discuss the study with
you. You may contact him at 591-2545. Thank you for your consideration.

Sincerely,
Carol Patricia (Patsy) Riley, RN, MSN

Doctoral Candidate
University of Alabama School of Nursing
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PHYSICIAN REPLY FORM

TITLE OF STUDY: The Effects of a Pulmonary Rehabilitation Program on
Dyspnea, Self-Care Behaviors, and Pulmonary Function
of Patients with Chronic Obstructive Pulmonary Disease

Please indicate your response to the two questions below and return to me

as_soon as possible in the envelop provided. Retain the second copy of

this form for your records. You may contact me at 939-7193 (work) or
923-7048 (home) if you have questions.

Thank you,

Carol P.ZRiley, RN, ;zN

MAY I ASK YOUR PATIENTS WHOM YOU HAVE REFERRED TO THE HEALTHSOUTH PULMONARY

REHABILITATION PROGRAM TO PARTICIPATE IN THIS STUDY?

Yes

No

WOULD YOU BE WILLING TO PROVIDE THE POST-PHASE SPIROMETRY TESTING FOR YOUR
PATIENTS WHO ARE INCLUDED IN THE CONTROL GROUP (those who decided not to

enroll in the rehabilitation program) AT NO CHARGE TO THE PATIENT OR TO ME?

Yes

No

Signature
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Carol P. Riley RN, MSN
6624 Court M
Birmingham, AL 35228
April 20, 1987

Dear Dr.

I am a doctoral student in the School of Nursing at UAB. Dr. Allan
Goldstein is serving on the Graduate Committee guiding my dissertation
research and suggested that I write to you to request your involvement.
The purpose of the study is to ascertain the effects of a pulmonary
rehabilitation program on dyspnea, self-care behaviors, and pulmonary
function of patients with COPD. The sample is composed of patients with the
diagnosis of COPD; or the specific diseases of asthma, chronic bronchitis,
or emphysema; or a combination of these problems. A major purpose of the
study is to evaluate whether the rehabilitation program makes a difference
in the variables of dyspnea, self-care, and pulmonary function. For this
reason, control and treatment groups are being used in the study. The
treatment group consists of patients participating in the pulmonary
rehabilitation program at HealthSouth. The control group consists of
patients not involved in any type of rehabilitation program.

I am writing to you and other physicians, not affiliated with an
institution providing a pulmonary rehabilitation program, to request your
assistance in obtaining a total sample of twenty for the control group.
Specifically, I am requesting that you provide the names, addresses, and
phone numbers of patients with the identified health problems who have had
spirometry testing in the last two months. A summary of the research
proposal and data collection instruments which have been approved by my
Graduate Committee and reviewed by the UAB Institutional Review Board are
enclosed for your reference. This study will be funded by the investigator
with no outside sources of funding.

If you provide the patient information requested, I will contact your
patiencs initially by letter and then by phone. The patients will be
informed that you have given approval for me to ask them to participate in
the study. Data collection involves visiting the patient in his or her
home to administer the paper and pencil instruments to be used to measure
demographic variables and the dependent variables of dyspnea and self-care
behaviors. Consent will be obtained from the patients to request results
of pulmonary function studies in order to collect data related to this
variable. The patient's confidentiality will be protected through all
aspects of this study. The study uses a pre and post program design with
control and treatment groups.
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The inclusion of pulmonary function as a dependent variable provides a more
objective measure of the effects of the pulmonary rehabilitation program.
As with the variables of dyspnea and self-care, pulmonary function must be
measured prior to the rehabilitation program (pre phase) and after the
rehabilitation program (post phase, 3 months later). For the purposes of
this study, measurements of pulmonary function are limited to spirometry
measurements: FVC, FEV.5, FEV1, FEV1/FVC, FEF 25-75%, PEF, and MVV,

After obtaining written consent from patients, the results of the recent
spirometry test wiil be requested from your office. These resu.-.s are
considered the pre-phase measurements. As an important aspect of
maintaining the integrity of the research design, provision must be made to
arrange for repeat spirometry during the post program phase of the study.

I am asking you and your office staff to provide the post phase spirometry
testing for your patients in the control group at no charge to the patient
or to me. The anticipated sample size of this group is 20 patients, of
which only a few will be your patients, probably five to seven, Zepending
on the number of physicians involved. I hope to complete this study by
late summer. The post phase testing of these patients will probably be
during late July.

If you are willing to provide the patient information for the control
group and are willing to provide the post phase spirometry testing, I will
provide you with a soft-bound copy of the completed dissertation. The
anticipated date of completion is late August.

I very much appreciate your time and regret the need for such a lengthy
letter. To facilitate your response, I have enclosed two reply forms

and a return envelop. Please retain one copy of the reply form for your
records. If you have any questions or would like to discuss the study,
please call me at 939-7193 (work: 7:30-4:00 P.M.) or 923-~7048 (home).

If you agree to provide the patient information, I will contact your office
after I receive your response. Thank you very much for your consideration.

Sincerely,

Carol Patricia (Patsy) Riley, RN, MSN
Doctoral Candidate .
University of Alabama School of Nursing
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PHYSICIAN REPLY FORM
CONTROL GROUP

TITLE OF STUDY: The Effects of a Pulmonary Rehabilitation Program on
Dyspnea, Self-Care Behaviors, and Pulmonary Function
of Patients with Chronic Obstructive Pulmonary Disease

as soon as possible in the envelop provided. Retain the second copy of

this form for your records. You may contact me at 939-7193 (work) or
923-7048 (home) if you have questionms.

Thank you,

Carol P. Riley, RN, MSN

WOULD YOU BE WILLING TO PROVIDE THE NAMES, ADDRESSES, AND PHONE NUMBEKS OF
PATIENTS WHO MEET THE CRITERIA FOR THE CONTROL GROUP?
Yes Please give the name of the person in your
office I should contact:

No

WOULD YOU BE WILLING TO PROVIDE THE POST-PHASE SPIROMETRY TESTING FOR YOUR
PATIENTS?
Yes

No

Signature

Date
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Appendix S

Enlarged Print of Options for
Visually Impaired Patients
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