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ABSTRACT OF DISSERTATION
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Degree D.S.N.________________Major Subject Adult Hpalth_____________

Name o f  Candidate Carol Patric ia  Rilev____________________________

T it le  E ffects of  a Pulmonary R ehabilitation Program on Dyspnea._____

Self-Care, and Pulmonary Function o f Patients with Chronic 

Obstructive Pulmonary Disease_______________________________

Chronic obstructive pulmonary disease (COPD) is  a leading cause 

o f d is a b il ity  and death in  the United States. The goal o f pulmonary 

re h a b ilita tio n  is  to  restore the patient to the optimum level o f 

functioning w ith in  the lim ita tio ns  imposed by the disease. Patients 

who complete m u ltid isc ip lin a ry  pulmonary re h a b ilita tio n  programs fre ­

quently report positive  outcomes, but published research has provided 

only lim ite d  support of the effectiveness o f pulmonary re h a b ilita tio n .

The purpose of th is  study was to  ascertain the e ffects  o f a pul­

monary re h a b ilita tio n  program (PRP) on dyspnea, se lf-ca re , and pul­

monary function o f 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 m u lti­

d isc ip lin a ry  PRP.

Data co lle c tio n  fo r demographic variables and the dependent 

variables o f dyspnea and self-care was done through home v is its .

i i i
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Pulmonary function resu lts were obtained from medical records. Dyspnea 

was measured with two visual analog scales (VASs) and two Modified Borg 

Scales. Self-care was measured w ith the Self-Care Questionnaire de­

veloped for th is  study. Pulmonary function was measured by the forced 

v ita l capacity (FVC), forced exp iratory flow in  the f i r s t  second ( FEV^), 

forced mid-expiratory flow (FEF25 % - 75% ) '  and tlie  maxi,nal  voluntary 

ve n tila tion  (MW).

No s ta t is t ic a lly  s ig n ifica n t differences between groups post-PRP 

were found in  dyspnea, se lf-ca re , and pulmonary function. The d i f ­

ference between groups in se lf-care approached significance. The 

v a lid ity  and r e l ia b i l i t y  o f the Self-Care Questionnaire were supported 

by the findings of th is  study. The rig o r o f the s ta t is t ic a l procedures 

used to test the hypotheses, the small sample size, and the mild sever­

i t y  o f disease cha racte ris tic  of th is  study sample contributed to  the 

outcomes of the study. Although dyspnea, se lf-care , and pulmonary func­

tion  were not s ig n if ic a n tly  affected by the PRP, patients who completed 

the program reported increased a c t iv ity  tolerance with less dyspnea.

Recommendations fo r future study included repeating th is  study 

with a larger sample, fu rthe r instrument development, studies o f the 

effectiveness o f pulmonary re h a b ilita tio n  programs using other va ria ­

bles, and studies o f e ffe c tive  strategies to use in teaching the 

chronica lly i l l .
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CHAPTER I 

Introduction

Pulmonary re h a b ilita tio n  has been described as a new fro n tie r  in 

the care o f patients w ith chronic obstructive pulmonary disease (COPD). 

Thomas Petty, a physician who has authored many a rtic le s  as well as texts 

on pulmonary care, has stated: "A ll evidence points to the fac t that

re h a b ilita tio n  techniques fo re s ta ll both morbidity and m o rta lity . There 

is more to  l i f e  than ju s t surviv ing, however . . . Pulmonary re h a b ili­

ta tio n  probably does more to improve q u a lity  o f l i f e  than anything else 

. . . (1984, p. x i i i ) .

In  published research evaluating the effectiveness o f pulmonary 

re h a b ilita tio n  programs, the most frequently studied variable is  pulmon­

ary function . Most o f these studies have fa ile d  to demonstrate s ig n if i ­

cant changes in  pulmonary function follow ing re h a b ilita tio n  programs.

Some authors, however, do report co n flic tin g  results (Kochansky, Hendrix, 

& Markel, 1986; S in c la ir  & Ingram, 1980). Others question the appro­

priateness of pulmonary function as a measurement o f effectiveness of 

such programs because o f the progressive and irre ve rs ib le  pattern o f 

chronic obstructive pulmonary disease (MacDonnell, 1981).

Dyspnea is the predominant symptom of COPD tha t a lte rs  the qua lity  

o f l i f e  fo r many ind iv idua ls . The severity of dyspnea may range from 

s lig h t shortness o f breath w ith moderate exertion to severe shortness of 

breath with the s lig h te s t physical a c t iv ity ,  such as reaching fo r a 

glass o f water (Esperson, 1988). A primary focus o f pulmonary

1
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re h a b ilita tio n  is reducing the d is a b il ity  caused by dyspnea, thereby 

improving the qua lity  o f l i f e  (DeVito, 1985). Patients frequently use 

the subjective measure o f changes in  level o f dyspnea to  support the 

effectiveness of re h a b ilita tio n  programs (Petty £ Nett, 1981).

Education directed toward the development o f se lf-care s k il ls  is  a 

major component o f most pulmonary re h a b ilita tio n  programs (MacDonnell, 

1981). Evaluation o f the effectiveness o f education is  frequently cited 

in  the lite ra tu re  to support the effectiveness o f programs (Howland 

e t a l. ,  1986); however, post-program assessments o f education usually 

re la te  to knowledge gained, not necessarily to changes in self-care 

actions. There is l i t t l e  documentation in  research lite ra tu re  as to 

specific  types and frequencies o f se lf-care actions performed by patients 

during or subsequent to a re h a b ilita tio n  program; however, these actions 

are considered to be the means by which the patient gains control over 

the disease (Ries, 1987).

The lack of published research to support numerous positive comments 

made by patients o f the effectiveness of pulmonary re h a b ilita tio n  pro­

grams led to the proposal of th is  study. The investigator sought to 

ascertain the effects o f a specific  pulmonary re h a b ilita tio n  program on 

dyspnea, se lf-care , and pulmonary function o f patients with chronic 

obstructive pulmonary disease.

The Problem

Impact

The impact o f COPD on the individual and on society is  phenomenal.

In the United States the disease ranks as the f i f t h  leading cause o f 

death with a m orta lity  rate tha t has almost tr ip le d  in the la s t 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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the leading cause o f d is a b il ity  among American workers receiving Social 

Security d is a b il ity  payments. COPD is  also a major contributor to work 

time lo s t (Lambert & Lambert).

Symptoms

Chronic obstructive pulmonary disease is  a c lin ic a l syndrome

characterized by airway obstruction and/or loss o f e la s tic  re c o il. Other

acronyms include COLD (chronic obstructive lung disease), COAD (chronic

obstructive airways disease), and CAL (chronic airway lim ita tio n

(Woolcock, 1984). COPD is sometimes used as a spec ific  diagnostic label

but most often refers co lle c tive ly  to chronic b ronch itis , emphysema,

and asthma (Higgins, 1984). These diseases commonly coexist, and COPD

almost always involves an in teraction between a t least two of the three

disorders (liiewoehner, 1983). Distinguishing which of the three

diseases is  the primary pathologic process is  often d i f f ic u l t  because

of common etio log ies and symptoms. The predominant symptoms include

dyspnea, cough, wheezing, and fatigue (DeVito & Kleven, 1987; Lewis &

C o llie r, 1986; Petty, 1986).

Dyspnea, one o f the most frightening o f a ll bodily symptoms, is

the problem tha t most often leads the person w ith COPD to seek health

care. Brooks and Brawner (1981) opened an a r t ic le  with the follow ing

anonymous quote made by a patient:

I was gasping fo r a ir ,  but there was none to  breathe, I f e l t  my 
l i f e  pass before me. I was drowning in  a sea of a ir .  I f  I must 
d ie , please le t  me take that las t breath; I cannot rob my soul from 
i t  (p. 32).

Quality of l i f e  has less meaning when a "good" day is  described as 

being able to walk to the dining room table to jo in  the rest o f the 

fam ily fo r a meal. Quality o f l i f e  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 

resu lt in maladaptive behaviors tha t create a vicious cycle o f increased 

shortness o f breath, decreased a c t iv ity  leve l, and progressive weakness 

tha t only causes more dyspnea (Petty, Hudson, & Neff, 1973).

Dyspnea, or shortness of breath, results from the spec ific  and co l­

le c tive  pathophysiological processes tha t occur w ith chronic bronch itis , 

emphysema, and asthma. In chronic bronch itis , changes in  the bronchial 

mucosa cause excessive secretion and accumulation o f mucus and bronchial 

inflammation w ith edema (Bullock & Pxosendahl, 1988). Obstruction to 

a irflo w  resu lts  in  dyspnea. In emphysema, there is  enlargement and 

destruction o f a ir  spaces d is ta l to the terminal bronchioles resulting 

in destruction o f alveolar walls and the pulmonary ca p illa ry  bed. In­

tac t overdistended a lveo li trap a ir  causing the normally passive process 

of exhalation to become a very active process, greatly  increasing the 

work o f breathing and causing marked dyspnea (Porth, 1986). Asthma is

characterized by increased re a c tiv ity  o f the trachea and bronchi to

various s tim u li resu lting  in  airway narrowing due to a combination of 

bronchospasm, mucosal swelling, and increased secretions. Work of 

breathing, p a r t ic u la r ly  fo r  inha la tion , is  greatly increased and dyspnea 

resu lts from closed or narrowed airways (Branscomb, 1984; Farzan, 1978).

Chronic obstructive pulmonary disease, fo r most pa tients, has an 

insidious onset and is  progressively d e b ilita tin g  (Shekleton, 1987). 

Often the disease is well advanced when a diagnosis is  made. Treatment 

w il l  not reverse the pathophysiological changes in  the lungs; however, 

treatment may slow the progression o f the disease (Petty & Nett, 1981). 

Diagnosis

Petty (1986) reported tha t 25 m illio n  Americans have some degree of 

chronic airway obstruction with varying degrees o f physiological
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impairment. The most spec ific  diagnostic te s t used to assist in  d i f ­

fe re n tia tin g  obstructive lung disease from other causes o f impaired 

lung function is  pulmonary function tes ting , s p e c ific a lly  the measurement 

o f forced expiratory volumes known as spirometry (Gardner & Crapo, 1983; 

Petty, 1986). Some authors diagnose obstructive lung disease sole ly on 

the basis o f spirometry resu lts . Petty (1986) described an obstructive 

defect as being present when the FEV̂  is  decreased and the forced v ita l 

capacity is  less than 70% to 80% of predicted. In obstructive disease, 

the ra t io  o f forced exp iratory volume in the f i r s t  second to the forced 

v ita l capacity is  less than 70% (C a rro ll, 1986).

Episodic exacerbations o f the pathologic processes involved may 

a lte r  spirometry find ings. Between periods o f exacerbations, lung t i s ­

sues do not return to normal or to the previous s ta te , and pulmonary 

damage is  a slow progressive process (Bullock & Rosendahl, 1988). 

R ehabilita tion

Care o f patients with COPD must address educational needs. Studies 

show th a t health education can increase the pa tie n t's  understanding of 

the disease and teach se lf-care s k il ls  useful in  coping with airway 

obstruction (Ashikaga, Vacek, & Lewis, 1980). However, Howland and 

colleagues (1986) concluded tha t education programs fo r COPD patients are 

un like ly  to improve the pa tien t's  health status unless the programs are 

part of comprehensive re h a b ilita tio n  tha t includes physical conditioning.

R ehabilita tion has been defined as the process by which disabled 

ind iv iduals are provided opportunities to develop se lf-care  s k il ls  neces­

sary to re turn to the highest possible level o f independent functioning 

(Branscomb & Weems, 1986; Knust & Quarn, 1983). Comprehensive pulmonary 

re h a b ilita tio n  programs, in  which nurses play a v ita l ro le , u t i l iz e  a 

m u ltid isc ip lin a ry  approach to achieve th is  goal (Moser, Bokinsky, Savage,
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Archibald, & Hansen, 1980). Early assessment o f educational, physical, 

and psychological needs is  important in  designing a comprehensive plan 

fo r  re h a b ilita tio n  sp e c ific  to the individual (H arris , 1985). Nurses 

pa rtic ipa te  in  the development o f th is  plan, ass is t patients in  the 

id e n tif ic a tio n  o f options, and implement nursing actions to  assist the 

pa tien t in the development o f self-care s k il ls  to maximize independence 

(Knust & Quarn).

In pulmonary re h a b ilita tio n , as in other areas o f nursing practice, 

much of what nurses do has been derived em pirica lly  w ithout adequately 

contro lled testing and is  based on personal professional practice exper­

ience as well as on the practice experience o f others (Lagerson, 1979).

The effectiveness o f most therapeutic elements of pulmonary re h a b ilita ­

tio n  has not been established (MacDonnell, 1981). L i t t le  research has 

been done re lated to  se lf-care  a c tiv it ie s  o f patients w ith COPD. Although 

most nursing texts or a r t ic le s  dealing with the care o f patients with 

COPD address educational needs, few published studies id e n tify  specific  

se lf-care a c t iv it ie s  and the effects o f educational programs on s e lf-  

care actions.

Pulmonary re h a b ilita tio n  programs are said to  reduce numbers of 

rehosp ita liza tions, reduce overall costs o f care, and improve the qu a lity  

o f l i f e  (Callahan, 1985; Dudley, Glaser, Jorgenson, & Logan, 1980;

Fishman & Petty, 1971; MacDonnell, 1981; Moser et a l . ,  1980; Ries, 1987; 

Toevs, Kaplan, & A tkins, 1984). The problem lie s  in the fac t that 

research does not c lea rly  support the effectiveness o f pulmonary re h a b ili­

ta tio n  programs. Thus, funding fo r such programs w il l  continue to be 

lim ite d , re s tr ic t in g  access to patients who could benefit from them.
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Even when programs are lo c a lly  ava ilab le , many physicians w il l  not refer 

patients due to program costs and the lack of documented effectiveness 

(Callahan, 1985).

Purpose

The purpose o f th is  study was to ascertain the e ffec ts  o f a specific 

pulmonary re h a b ilita tio n  program on dyspnea, se lf-ca re , and pulmonary 

function of patients w ith chronic obstructive pulmonary disease.

Significance o f Study

Nurses pa rtic ipa te  in  providing comprehensive health care to pa­

tien ts  with COPD. Comprehensive care addresses princ ip les of re h a b ilita ­

tion , whether the care is  given through an established pulmonary re ­

h a b ilita tio n  program or in  a general acute or primary care setting .

The American Nurses' Association (1980) defines nursing as "the 

diagnosis and treatment o f human responses to actual or potentia l health 

problems" (p. 9). These human responses are the phenomena of concern 

to nurses. Dyspnea is  c lea rly  a human response to a "perceived in a b il ity  

to breathe normally" (Moser, 1977, p. 220) and is  an appropriate focus 

fo r 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, se lf-care and pul­

monary function are phenomena o f concern to nurses and are appropriate 

foci fo r  nursing research.

In patients w ith COPD, inadequate coping mechanisms and a sense of 

powerlessness re su lt in  other human responses o f maladaptive behaviors 

Pulmonary re h a b ilita tio n  programs are described as e ffec tive  in  break­

ing the cycle of increased dyspnea caused by maladaptive responses 

(Fishman & Petty, 1971). However, the lack o f published research
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documenting s ig n ifica n t improvement in  objective parameters following 

pulmonary re h a b ilita tio n  programs retards the development of such pro­

grams.

Pulmonary re h a b ilita tio n  is  described as a new fro n t ie r  in the care 

o f patients with lung disease (O'Ryan & Burns, 1984). This new fro n tie r 

needs to be explored and studied through formal research to evaluate 

the effectiveness of the goals o f pulmonary re h a b ilita tio n . The goals 

are to maximize independent functioning in  a c t iv it ie s  o f da ily  l iv in g , 

to  increase a c tiv ity  tolerance and e ff ic ie n t energy expenditure through 

exercise and physical tra in in g , and to educate patients regarding the 

disease process, medications, and therapeutic techniques (H arris, 1985).

Theoretical Framework 

Dorothea Orem has developed a theoretical framework of self-care 

which serves adequately as a basis fo r re h a b ilita tio n  nursing practice 

(Knust & Quarn, 1983; Orem, 1985a; Porter & Shamian, 1983). The theo­

re tic a l framework consists o f three constructs; the Theory o f Self- 

Care, the Theory o f Self-Care D e fic its , and the Theory o f Nursing Sys­

tems. Orem's theore tica l framework was used to guide th is  study and 

is  illu s tra te d  in  Figure 1.

Orem (1971, 1980, 1985a, 1985b) defines se lf-care as "the practice 

o f a c tiv it ie s  tha t ind iv iduals personally in i t ia te  and perform on th e ir 

own behalf in maintaining l i f e ,  health, and well-being" (Orem, 1985b, 

p. 84). Self-care requis ites are described as "the purposes to be a t­

tained through the kinds of actions termed se lf-care" (Orem, 1985b, 

p. 85). Three types o f se lf-care requisites are id e n tifie d :

1. Universal self-care requisites which are common to a ll human 

beings;
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Self-care
capabilities
(self-care
agency)
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demand i

Nursing 
capabilities 

(nursing agency)
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Figure 1. Orem's Conceptual Framework fo r  Nursing

Note. From Nursing: Concepts of_practice (3rd ed.) (p. 32) by Dorothea
Orem, 1985, New York: McGraw-Hill. Copyright 1985 by McGraw- 
H i l l .  Reprinted by permission. (See Appendix A fo r  related 
correspondence).
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2. Developmental se lf-care  requ is ites associated w ith human de­

velopmental processes and w ith conditions and events occurring during 

various stages o f the l i f e  cycle; and

3. Health deviation se lf-ca re  requisites which re su lt from genetic 

and constitu tiona l defects, human structura l and functional deviations, 

and medical and diagnostic and treatment measures (Orem, 1985b, p. 90).

The self-care requ is ites determine the therapeutic se lf-ca re  demand 

which Orem (1985b) defines as "the to ta l i t y  o f se lf-care actions to be 

performed fo r some duration in  order to meet known se lf-care  requis ites" 

(p. 88). In determining the therapeutic se lf-care demand of a patient 

with COPD, the universal se lf-care  requ is ite  o f maintenance o f a suf­

f ic ie n t  intake o f a ir  may assume primary importance. In other less acute 

periods, forced early retirement may lead to a greater therapeutic s e lf-  

care demand as i t  re fle c ts  a developmental self-care re q u is ite . The day- 

by-day liv in g  w ith  the disease creates health deviation se lf-ca re  requi­

s ite s . A pa tien t's  to ta l therapeutic se lf-care demand varies according 

to  the self-care requis ites which ex is t at a given point in  time.

Therapeutic se lf-care  care demand establishes areas in  which s e lf-  

care is  needed. Self-care agency refers to  the power or a b i l i t y  to 

engage in se lf-care . The specifications fo r  se lf-care  agency, as well 

as the specific  se lf-care  a c t iv it ie s ,  are determined by the therapeutic 

self-care demand (Nursing Development Conference Group, 1979). Self- 

care a c tiv it ie s  o f patients with COPD generally f a l l  w ith in  the types of 

a c tiv it ie s  included in breathing re tra in in g , energy conservation, 

exercise reconditioning, and l i fe s ty le  changes.

Orem (1985a) uses the re la tionsh ip  between se lf-care agency and 

therapeutic se lf-care demands to determine when nursing care is  needed. 

Figure 2 il lu s tra te s  th is  re la tionsh ip . When the pa tien t's  se lf-care
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Figure 2. Adequacy Values of Self-Care Agency as Related to Therapeutic 
Self-Care Demand May Vary Over Time

Note. From Nursing: Concepts o f practice (3rd ed.) (p. 106) by Dorothea
Orem, 1985, New York: McGraw-Hill. Copyright 1985 by McGraw-
H i l l .  Reprinted by permission. (See Appendix A fo r related cor­
respondence).

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



12

demand exceeds se lf-care agency, a se lf-care d e f ic it  results. Accord­

ing to Orem's Theory o f Self-Care D e fic its , a need fo r nursing exists 

only when a se lf-care  d e fic it  is  present or can be projected. I f  the 

therapeutic se lf-care demand is  less than se lf-care agency, a self-care 

d e f ic it  does not e x is t, and nursing is not needed. However, i f  the 

therapeutic se lf-care demand is  greater than the self-care agency, a 

se lf-care d e f ic it  does ex is t, and nursing is  needed.

Orem (1985b) stated that the Theory o f Self-Care Deficits serves

as the core o f her general comprehensive theory o f nursing. The th ird  

theory included in Orem's framework is the Theory o f Nursing Systems 

which is i l lu s tra te d  in  Figure 3 and provides the basis fo r nursing 

agency to therapeutica lly  meet se lf-care requisites o f the individual in 

the presence of a d e f ic it  re la tionship . Three nursing systems are 

id e n tif ie d : (a) wholly compensatory nursing system, (b) pa rtly  compensa­

to ry  nursing system, and (c) supportive-educative nursing system.

Patients who need wholly compensatory nursing care include:

(a) those who are unresponsive to s tim u li and unaware of th e ir  environ­

ment, (b) those who are a le rt and able to  make decisions regarding s e lf-  

care but are unable to in it ia te  se lf-care actions due to physical l im ita ­

tio n s , and (c) those who are a le rt and physica lly able to perform s e lf-  

care actions but lack the a b il i ty  to make ra tiona l and reasonable judge­

ments about th e ir  care. These patients need a nurse to perform s e lf-  

care actions fo r 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 se lf-care actions, to  guide and d ire c t self-care actions per­

formed by the pa tien t, to provide physical assistance with self-care 

actions, to  provide psychological support, to control or regulate the
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Figure 3. Basic Nursing Systems

Note. From Nursing: Concepts o f practice (3rd ed.) (p. 153) by Dorothea
Orem, 1985, New York: McGraw-Hill. Copyright 1935 by McGraw- 
H i l l .  Reprinted by permission. (See Appendix A fo r related cor­
respondence) .
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environment, or to teach knowledge and s k i l ls  necessary fo r continuous 

and e ffe c tive  se lf-care . In the pa rtly  compensatory nursing system, 

re spo n s ib ility  fo r se lf-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 s e lf-  

care actions but cannot do so without assistance. The nurse provides 

guidance and support, provides a suitable learning environment, and 

teaches se lf-care knowledge and s k i l ls .

Orem's theore tica l framework o f se lf-care is  an appropriate basis 

fo r re h a b ilita tio n  nursing and was used to  guide th is  study. Nurses 

caring fo r patients in  a re h a b ilita tiv e  setting are viewed as functioning 

w ith in the supportive-educative nursing system described by Orem (1985a). 

The ro le o f the nurse, as described and addressed in  th is  study, is  pre­

sented as the role functions and re sp on s ib ilitie s  o f  a nurse practicing 

w ith in  the supportive-educative nursing system. Orem's three categories 

o f se lf-care requisites (un iversa l, developmental, and health deviation) 

were used to  generate a l i s t  b f se lf-care behaviors specific  to patients 

with COPD. The l i s t  o f se lf-care  behaviors was used to develop the 

Self-Care Questionnaire instrument tested in th is  study. Although the 

self-care theore tica l framework is  complex, i ts  a p p lic a b ility  to re­

h a b ilita tio n  nursing renders the framework a practical basis fo r guid­

ing th is  study.

Hypotheses

For s ta t is t ic a l purposes, the s ix hypotheses were stated in null

form:

1. There is no s ig n ifica n t difference in dyspnea between control 

and treatment groups post-pulmonary re hab ilita tion  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 

Modified Borg Scale.

2. There is  no s ig n ific a n t difference in se lf-care  between control 

and treatment groups post-PRP as measured by the summative score on the 

Self-Care Questionnaire.

3. There is  no s ig n ifica n t difference in pulmonary function be­

tween control and treatment groups post-PRP as measured by the FVC, 

(forced v ita l capacity), FEVj (forced expiratory flow in  the f i r s t  sec­

ond), 75% (mean forced expiratory flow during the middle h a lf o f 

the forced v ita l capacity), and MW (maximal voluntary v e n tila tio n ).

4. The amount o f variance in dyspnea explained by the demographic 

variables o f age, sex, race, m arital status, education background, in ­

come range, number of years since f i r s t  noticed shortness o f breath, 

pack years, and health locus o f control is  equal to 0.

5. The amount o f variance in  self-care explained by the demographic 

variables is  equal to 0.

6. The amount o f variance in pulmonary function explained by the 

demographic variables is  equal to  0.

D efin ition  o f Terms

The fo llow ing terms were defined th e o re tica lly  and operationally 

fo r the purposes o f th is  study.

Pulmonary Rehabilitation Program (PRP) - The PRP in th is  study was 

a 12-week, 36-session re h a b ilita tio n  program provided by a selected 

f a c i l i t y  in the southeastern United States fo r patients with pulmonary 

disorders.

Dyspnea - Dyspnea was defined as the subjective perception o f d i f ­

f ic u l t  breathing that in te rfe red with desired a c t iv it ie s  and l i fe s ty le .
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Operationally defined, dyspnea was the pa tien t'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 

ind ividual assumes an active decision-making ro le in the performance of 

a c t iv it ie s  that allow the individual to function e ffe c tiv e ly  in promot­

ing or maintaining the ind iv id ua l's  optimum state o f health. Opera­

t io n a lly  defined, self-care was the pa tien t's  summative score on the 

Self-Care Questionnaire.

Pulmonary Function - Pulmonary function was the spirometry measure­

ment obtained by standardized pulmonary function tes ting  equipment o f 

forced exp iratory a irflow  volumes and maximum voluntary ve n tila tio n . The 

variable pulmonary function (operational) had four leve ls : The FVC,

FEVj, FEF25 «g_7 5 «£» and MW. The terms pulmonary function and spirometry 

are used interchangeably in  th is  study. Although spirometry is  a more 

spec ific  term, pulmonary function was chosen as the name fo r th is  

variable to fa c i l i ta te  re trieva l o f th is  study from publication indices.

FVC - The FVC or forced v ita l capacity is  the maximum amount o f a ir  

an ind ividual can exhale a fte r a maximal forced inhalation (Guenter & 

Welch, 1982). Operationally defined, FVC was the ra tio  o f the pa tien t's  

FVC to  the predicted forced v ita l capacity o f an ind iv idual o f the same 

age, sex, and height, under standard laboratory conditions and was re­

ported as percentage o f predicted.

FEV1 - The FEVj, or forced expiratory flow in  the f i r s t  second, is 

the volume o f a ir  exhaled during the f i r s t  second o f a forced v ita l 

capacity maneuver (Harper, 1981). Operationally defined, FEV̂  was the
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ra tio  o f the pa tien t's  FEV̂  to the predicted FEVj o f an individual o f 

the same age, sex, and height, under standard laboratory conditions 

and was reported as percentage o f predicted.

FEF 25%-75% - The ^2558-75% 1S mean forced expiratory flow dur­

ing the middle h a lf of the FVC (Harper, 1981). Operationally defined,

FEF2 5 %_7 5 % was the of the pa tie n t's  F25%-75% to the P̂ ecl1c'tec,

FEFgg  ̂ o f an individual o f the same age, sex, and height, under 

standard laboratory conditions and was reported as percentage of pre­

dicted.

MW - The MW, or maximal voluntary ve n tila tio n , is  the volume o f 

a ir  exhaled in  a 60-second time period during repe titive  respiratory e f­

fo r t (Sobol, 1983). Operationally defined, MW was the ra tio  o f the 

patient's  MW to the predicted MW o f an individual o f the same age, 

sex, and height, under standard laboratory conditions, and was reported 

as percentage o f predicted.

Patient - Patient was defined as an individual who was under the 

care o f health care professionals. This d e fin itio n  was adapted from 

Orem's (1985b) d e fin itio n  o f pa tien t. In th is  study, patient was opera­

tiona lized as an individual diagnosed with COPD.

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

diseases of uncertain etio logy characterized by persistent slowing of 

a irflo w  during forced expiration (American College of Chest Physicians 

& American Thoracic Society, 1975). COPD is described as a c lin ic a l 

syndrome resu lting from the ind ividual and/or co llec tive  pathophysio­

log ica l effects of chronic b ronch itis , asthma, and emphysema (Daly,

1985).

Pack Years - Pack years was an ind ica tor o f smoking h istory and 

was treated as a demographic variab le . Operationally defined, the
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variable pack years was the number o f packs o f cigarettes smoked per 

day m u ltip lied  by the number o f years smoked (Lewis & C o llie r , 1986).

Health Locus, o f Control (HLC) - HLC was treated as a demographic 

variable and defined as a psychological variable which re fle c ts  the per­

ceived locus o f control over one's health (Wallston & W allston, 1978). 

Operationally defined, HLC was the three scores on the in te rna l (IHLC), 

chance (CHLC), and powerful others (PHLC) subscales on the Modified 

Multidimensional Health Locus o f Control (MHLC) scale.

Assumptions

1. Participants in  the study had the motivation and energy to 

develop and practice se lf-care  s k i l ls .

2. Participants in  the study had the cognitive a b il i ty  and disposi­

tion  to develop and practice self-care s k i l ls .

3. Educational programs presented to treatment group patients did 

not vary in content o r method o f presentation.

4. Patients were able to  comprehend and respond appropriately to

items on the instruments used in  data co llec tion .

5. Pulmonary function measurements were obtained under appropriate 

testing conditions w ith maximal patient cooperation.

6. Differences in  dyspnea, se lf-ca re , and pulmonary function were 

not s ig n if ic a n tly  affected by the specific  obstructive disease pro­

cess (es) present in  each patient.

Lim itations

1. The study sample was one o f convenience, and the investiga to r

was unable to randomly select participants fo r e ithe r the control or

treatment group.

2. The study sample was small diminishing the power o f s ta t is t ic a l 

analyses to  in fe r real differences between treatment and control groups.
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3. The treatment group involved patients from only one pulmonary 

re h a b ilita tio n  program.

Summary

The purpose o f th is  study was to ascertain the effects o f  a pul­

monary re h a b ilita tio n  program on dyspnea, se lf-ca re , and pulmonary func­

tio n  o f patients w ith COPD. Dyspnea is the major variable by which pa­

tie n ts  evaluate the effectiveness o f pulmonary re h a b ilita tio n  programs. 

Pulmonary function has been the variable most frequently assessed by 

professionals in evaluating effectiveness o f PRPs; however, most studies 

show no s ta t is t ic a l ly  s ig n ifica n t changes. The effectiveness o f the 

educational component o f pulmonary re h a b ilita tio n  programs has been 

assessed in measures o f knowledge gained rather than actual behavioral 

change. Few studies published re la te  to the self-care a c t iv it ie s  o f 

patients w ith COPD.

This study combined the three dependent variables o f dyspnea, s e lf-  

care, and pulmonary function to ascertain the e ffects o f a PRP. The 

need fo r th is  study was supported by the discrepancy between published 

research, using objective measures, which fa ile d  to support the e ffe c ­

tiveness o f pulmonary re ha b ilita tio n  programs in the presence o f subjec­

t iv e  statements and objective findings ind ica ting  improvement in the 

pa tien t's  condition. The variables addressed in th is  study were not 

assessed in  combination in  published research at the time the study was 

conducted.
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CHAPTER I I  

Review of L ite ra tu re  

To organize the review of the volume of lite ra tu re  related to the 

variables considered in  th is  study, the fo llow ing approach was used. 

Studies re lated to the assessment of dyspnea are f i r s t  presented. S e lf- 

care lite ra tu re , in  general, is  then reviewed followed by self-care as 

s p e c ifica lly  applied to  COPD. Selected lite ra tu re  addressing pulmonary 

function is  addressed. F ina lly , lite ra tu re  related to pulmonary re­

h a b ilita tio n  programs is  presented.

Dyspnea

Dyspnea may be experienced under a va rie ty  o f circumstances. Strenu­

ous a c t iv ity  leads to dyspnea in healthy persons, but in those with com­

promised lung function, minor a c t iv ity  can p rec ip ita te  shortness of 

breath, or dyspnea may occur even at res t (DeVito & Kleven, 1987). The 

sensation of dyspnea is  subjective in  nature and includes both the per­

ception o f d i f f ic u l t  breathing and the reaction to that sensation (Comroe, 

1974). The very anxious person may complain o f dyspnea on minimal exer­

tion  with minimal lung disease, while the s to ic  appears not to be 

bothered even though moderate to severe resp ira tory insu ffic iency ex is ts . 

Moser (1977) reported the case study of a 64-year-old businessman who 

was v is it in g  a nearby c ity  fo r an important business conference. He be­

came suddenly short o f breath and lo s t consciousness with severely 

labored respirations tha t led to a resp ira tory arrest. His close busi­

ness associates reported to emergency personnel that he had been in

20

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



21

"vigorous" health w ithout physical complaint. The tentative diagnosis 

of a massive pulmonary embolus was made and appropriate treatment in i ­

tia te d . When fam ily members arrived, they reported he had been under 

the care o f a physician, and they had noticed increasing shortness of 

breath with exertion, but he refused to  discuss i t  with them. His fam ily 

reported he had progressively structured his l i f e  so that the dyspnea 

would not be apparent, especially to h is  business associates. Further 

diagnostic tests revealed severe resp ira tory  fa ilu re  superimposed on 

marked COPD. An autopsy showed extensive pulmonary emphysema and pneu­

monia. No emboli were found.

At the other end o f the spectrum is  the patient who came to  the 

emergency room complaining of severe shortness of breath, chest pain, 

ting lin g  around the mouth, and dizziness. A rte ria l blood gases indicated 

respiratory a lka losis consistent with hyperventila tion. Further assess­

ment data included a statement by a fam ily  member that the patient had 

received a phone c a ll concerning the death of a close re la tive  shortly  

before the onset o f dyspnea. Treatment o f th is  patient included 

breathing in to  a paper bag. The patient was discharged and sent home.

Both s itua tions represent patients with dyspnea. The dyspnea was 

ju s t as real to the pa tient with hyperventilation as i t  was to the pa­

t ie n t in acute resp ira tory fa ilu re . Studies have repeatedly shown that 

physiological measures of lung function such as lung volumes, expira­

tory flow rates, oxygen consumption, and a rte ria l blood gases have shown 

minimal corre la tion  with report o f dyspnea (Janson-Bjerklie, C a rrie ri,

& Hudes, 1986). Dyspnea is  a subjective experience and is d i f f ic u l t  

fo r 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 resu lt 

o f increased work of breathing. Hugh-Jones (1952) used an exercise test 

to measure resp ira tory work with a breathlessness scale on which patients 

were asked to id e n tify  th e ir perception o f th e ir  breathlessness. The 

investigator reported general agreement between the physiologic measure, 

termed dyspnea index, and the pa tien t's  perception of dyspnea.

The breathlessness scale used in  Hugh-Jones1 (1952) study was the 

ea rlie s t reported c lin ic a l scale and had been in  use fo r several years 

to establish c lin ic a l grades o f breathlessness (F letcher, 1952). The 

Fletcher scale ranged from grade 1: "Is  the p a tien t's  breath as good as

that o f other men of his own age and build at work, on walking and 

climbing h i l ls  and sta irs"?  (p. 577) to grade 5: "Is  the patient breath­

less on ta lk in g  or undressing, or unable to leave 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 fiv e  leve ls or grades o f dyspnea. Investigators who used e ith e r 

Fletcher's Scale or the GBS assigned a grade o f dyspnea according to  the 

level o f a c t iv ity  necessary to produce shortness of breath. The wording 

of the GBS was s im ila r to Fletcher's scale. The investigator assigned 

the grade o f dyspnea, fo r data co llec tion  purposes, based on the pa­

t ie n t 's  response to questions about what caused dyspnea.

Haas, Pineda, Haas, and Axen (1979) expanded the concept o f dyspnea 

to functional capacity in evaluating patients fo r  pulmonary re h a b ilita ­

tion . This scale used five  functional c lass ifica tions  re flec ting  the 

extent to  which dyspnea affects a person's way of l i f e .  The c la s s if i ­

cations ranged from fu l l  functional capacity (Class A) with
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in s ig n ifica n t COPD symptoms, to no remaining functional capacity (Class 

E) ind icating tha t the ind iv idua l had dyspnea at res t, was confined to 

a wheelchair or bed, and was completely dependent on others to carry 

out a c t iv it ie s  o f d a ily  l iv in g .

A serious lim ita t io n  o f these scales may be tha t the level or grade 

o f dyspnea was assigned by the investigators based on the p a tie n t's  

responses. The grade of dyspnea was not selected by the pa tien t. Ano­

ther lim ita tio n  was tha t the levels of dyspnea were not d is t in c t and 

were subject to ind iv idua l in te rp re ta tio n .

In 1982, Burdon, Juniper, K ill ia n ,  Hargreave, and Campbell used a 

modification o f the Borg scale to  assess dyspnea. The o rig ina l Borg 

scale measured perceived exertion on a d ig ita l scale which ranged from 

6 to 20. Odd numbers on the scale were labeled beginning with the num­

ber 7. The scale ranged from very, very l ig h t , the description given 

fo r number 7, through the number 19, which was labeled very, very hard 

(Borg, 1970). This format fo r  a scale is  known as a C antril ladder 

(Engle, 1984) which is  anchored at the ends by labels o f 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 th is  scale in research related to  exer­

cise physiology. Morgan (1973) modified the o rig ina l exertion scale so 

that i t  began w ith the number 1, instead of 6, and continued through 

number 20. He also added a few more rungs, or labeled numbers, in  his 

study o f perceived exertion and work in te n s ity .

In the m odification o f the Borg scale by Burdon and others (1982), 

words describing increasing levels o f breathlessness were anchored to 

numbers between 0 and 10. In th e ir study, the scale was used to measure
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perception of breathlessness in patients w ith asthma. Each subject was 

asked to  select a number from the scale whose words most appropriately 

described his sensation o f breathlessness at tha t p a rticu la r time. The 

pa tien t's  perceived dyspnea score from the scale was found to have a .88 

corre la tion  with the p a tie n t's  forced exp iratory flow in the f i r s t  sec­

ond (FEVj).

Harries, Booker, Rehahn, and Collins (1983) used the orig ina l Borg 

scale fo r perceived exertion and a visual analog scale (VAS) to assess 

breathlessness in  subjects who partic ipated in  a walking te s t. The cor­

re la tion  between the two measures o f dyspnea was not given; however, the 

distance walked did not corre la te  s ig n if ic a n tly  w ith e ith e r measure of 

dyspnea.

Visual analog scales have been used to measure depression, mood, 

pain, and nausea (A itken, 1969; Folstein & Lu ria , 1973; Huskisson, 1974; 

Ohnhaus & Adler, 1975; Pace, 1986; Scott & Huskisson, 1987; Steptoe & 

Holmes, 1985; Zealley & A itken, 1969). Dyspnea has also been measured 

in several studies using a visual analog scale. A VAS consists of a 

measured lin e  with descrip tive  phrases at each end (C a rr ie r i, Janson- 

B je rk lie , & Jacobs, 1984).

In 1982, Stark, Gambles, and Chatterjee reported a study which 

opened with the statement "A new te s t fo r  assessing c lin ic a l dyspnoea 

[s ic ]  with greater precision has been devised" (p. 269). Patients walked 

on a treadm ill while v e n tila tio n  was measured, and dyspnea was assessed 

before, during, and a fte r  the exercise w ith a VAS. To anchor the maximum 

point on the VAS, the pa tient was instructed to compare i t  to an 

a c t iv ity  "which induced breathlessness o f a severity which was easily 

recalled by the pa tien t" (p. 270). While the pa tien t walked on the 

treadm ill, the VAS was repeatedly administered at 1-minute in tervals
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by a computer connected to a te lev is ion  screen suspended in  fro n t o f the 

patient. The lin e  measured 20 cm with the minimal end labeled not at 

a ll breathless and the maximal end labeled very breathless. The patient 

response was made by using finger controls. Five patients with asthma 

were recruited fo r th is  study. They were tested twice with a 5-day in te r­

val between tes ts . The re la tionship between dyspnea scores, as measured 

by the VAS and ve n tila tio n , was reported to show in tra -sub jec t re­

l ia b i l i t y .

Belman, Rambhatla, B la ir , and Sieck (1983) exercised seven patients 

with COPD on a treadm ill once a day fo r  5 consecutive days. At the end 

o f each minute o f exercise, the speed of the treadm ill was increased 

with the treadm ill maintained a t 0% grade. Also, a t 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 o f mixed oxygen and carbon dioxide and heart 

ra te . The VAS breathlessness scale was found to  be a repeatable mea­

sure o f dyspnea and showed less v a r ia b il ity  than the physiologic measure­

ments.

The previous studies were published by physicians. A rtic le s  and 

studies addressing the phenomenon of dyspnea have also been published 

by nurses. C arrie ri et a l. (1984) proposed the use of a 10 cm VAS 

labeled a t the extremes as no d if f ic u lty  breathing and unable to breathe, 

in combination with a m odification 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 a r t ic le s  discus­

sing the use o f 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 chron ica lly i l l  patients. This type o f scale 
. . . could provide a rapid measure o f  e fficacy o f various thera­
peutic procedures, such as airway suctioning, chest physiotherapy, 
and ven tila tion  adjustment (p. 441).

Subsequent to th is  a r t ic le ,  Carrieri and Janson-Sjerklie (1986) 

published a study which assessed dyspnea using the orig ina l ATS Grades 

o f Breathlessness Scale and two 100mm VASs measuring usual and worst 

dyspnea. S ixty-eight patients with diagnosed pulmonary disease were 

included in th is  study and were grouped by disease. The measurements 

o f dyspnea were obtained fo r descriptive purposes only. The focus of 

the study was to id e n tify  strategies patients used to  cope with dyspnea. 

The mean grade o f breathlessness on the GBS was 3.24. The VAS scores 

fo r worst dyspnea showed no s ig n if ica n t differences among groups, 

although the patients with asthma had a higher mean score. There was 

a s ign ifican t difference among groups on usual dyspnea with the patients 

diagnosed with asthma reporting the lowest score.

In another a r t ic le  related to  the same study (Janson-Bjerklie et 

al», 1986) more information was provided related to the measurements o f 

dyspnea. The instructions given to the patients fo r the usual dyspnea 

VAS were to mark the lin e  "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 ind ica ting the worst dyspnea they had fe lt "  

(p. 155). The corre lation between the usual dyspnea VAS score and the 

GBS score was considered to be s ig n if ica n t (jr = .40, £ = .001) and was 

thought to provide evidence fo r concurrent v a lid ity  o f the dyspnea VASs. 

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

score to obtain a dyspnea in tens ity  score which was used to approximate
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the variation in the in te n s ity  of the sensation of dyspnea. Asthmatic 

patients had the highest mean difference score and d iffe red  s ig n i f i ­

cantly from the other disease groups.

Because patients w ith asthma d iffe red  in th e ir  dyspnea experiences 

from persons w ith other obstructive pulmonary diseases, a subsequent 

study o f predictors o f dyspnea in tens ity  only included patients with 

asthma ( Janson-Bjerklie, Ruma, Stulbarg, & C a rr ie r i, 1987). The sample 

included 31 asthmatic patients. The VAS in  th is  study was a 100mm line  

anchored at the ends w ith the words no d if f ic u l ty  breathing and extreme 

d if f ic u lty  breathing. Patients came to the laboratory 2 days. On the 

f i r s t  day, a fte r informed consent and demographic data were obtained, 

subjects rated th e ir  baseline dyspnea on the VAS. Baseline airway 

resistance was also measured. Bronchoconstriction and dyspnea were in ­

duced with methacholine, a cholinergic drug, administered by a hand-held 

nebulizer with a dose-metering device u n til airway resistance increased 

by 100% or by eight units (centimeters o f water per l i t e r  per second), 

whichever was greater. Subjects rated th e ir  dyspnea on the VAS 30 sec­

onds a fte r each methacholine dose was administered. Bronchoconstriction 

was reversed with the administration o f a lb u te ro l, a bronchodilator.

The amount o f airway resistance was not found to  be related to  the 

magnitude of dyspnea ( r  = .03, £ = .86). Baseline dyspnea was considered 

to be related to dyspnea during induced bronchoconstriction ( r  = .44,

£ = .01). On the second day o f the study, cough was induced with an 

ultrasonic nebulizer to examine the re la tionship  between cough and 

dyspnea. Subjects rated th e ir  dyspnea on the VAS at several points 

during the procedure. A s ig n ifica n t difference was found between males
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and females in the in te n s ity  o f dyspnea at the point when cough was 

induced. The mean dyspnea score fo r males was 36 and 13.6 fo r females 

(£ = .007).

C arrieri et a l . (1984), in  th e ir review o f l ite ra tu re , c learly  iden­

t i f ie d  a need fo r research on a l l  aspects o f dyspnea to gain an under­

standing o f  th is  human response to a health problem. S pe c ifica lly , the 

need fo r research related to  the development o f dyspnea, self-care be­

haviors, and stra teg ies to manage dyspnea were id e n tif ie d  as foci o f 

study. Methods used in  pulmonary re h a b ilita tio n  programs which may or 

may not re lieve dyspnea were lis te d  and the need fo r research to evaluate 

th e ir  effectiveness was addressed.

Self-Care

Although much has been w ritten  about se lf-ca re , research related 

to  self-care in sp e c ific  pa tient populations is  lim ited  and does not 

address the basic concept o f se lf-ca re . A review o f a rtic le s  spe c ifi­

ca lly  addressing se lf-care  in COPD patients follows th is  general section 

on se lf-care . T h ir ty -s ix  other a rtic le s  were reviewed which were 

indexed under the heading se lf-care . T h irty  (83%) o f these a rtic les  

had nurse authors. The other s ix  a rtic le s  were authored by physicians 

and behavioral s c ie n tis ts .

The most prevalent d e fin itio n  o f se lf-care in  nursing lite ra tu re  

was that o f Dorothea Orem (1986b). Her d e fin it io n  was used in  13 

a r t ic le s . 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 a ll the major 

concepts in Orem's framework proved to  be a d i f f ic u l t  task because of 

the abstract nature o f the concepts. The CVA patients needed much 

encouragement to  assume a more active role in th e ir  own care. However,
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Anna and colleagues saw changes in a ttitudes during the time they 

worked with these patients. The researchers found that cu ltu ra l d i f ­

ferences in  perception o f the sick ro le  influenced the level o f par­

t ic ip a tio n  in  self-care .

Sullivan and Monroe (1986) stated that fo r the e lde rly  "se lf-care 

equals health equals independence" (p . 17). For the independent e ld e rly , 

health is diminished to  the extent tha t self-care a b i l i ty  is  absent.

In two case studies, Sullivan and Monroe (1986) demonstrated how the 

application o f self-care theory enabled e lderly  patients to regain the 

a b i l i t y  to provide self-care and, as a re su lt, regain independence.

In another d irec t application o f  Orem's Self-Care Theory to the 

care Of the e ld e rly  patient, Clark (1986) sought to id e n tify  fa c il ita to rs  

and in h ib ito rs  to c lin ic a l app lica tion  o f the theory. Five factors that 

aided the use o f the theory were id e n tif ie d  as fa c il ita to rs  and in ­

cluded the pa tien t's  desire to be independent, the nurse-patient re la ­

tio n sh ip , mutual goal se ttin g , the nurse's knowledge base, and the s e lf-  

care plan which was developed. In h ib ito rs , or factors tha t deterred use 

o f the theory, included the large number o f concepts in  the theory and 

the lack o f published case studies w ith care plans based on the theory. 

Clark included a self-care plan in the a r t ic le .

Gallant and McLane (1979) applied the concept to nursing administra­

tio n  by using Orem's d e fin itio n  o f se lf-care and Lang's Model fo r qu a lity  

assurance to  validate outcome c r i te r ia  fo r postoperative cardiovascular 

pa tients. The researchers developed a tool to evaluate knowledge and 

perceived a b il i ty  to perform se lf-care  behaviors. Knowledge and per­

ceived a b i l i ty  are part o f Orem's se lf-care  agency construct. Gallant 

and McLane concluded that the outcome c r ite r ia  were congruent with s e lf-  

care. In another nursing adm inistration application, C lin ton, Denyes,
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Goodwin, and Koto (1977) used Orem's theore tica l framework to develop 

c r ite r io n  measures of nursing care. These authors u t il iz e d  Orem's 

self-care requisites to  develop outcome c r ite r ia  fo r use in evaluating 

the effectiveness o f nursing care and published the a r t ic le  early in 

the development phase of the instrument.

Zinn (1986) reported the application o f many of Orem's self-care 

concepts in  developing and implementing a se lf-care education program 

fo r hemodialysis patients. The author stated tha t as a resu lt o f th is  

program, patients could regain some control over th e ir  live s  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 o f publication. 

The tool was based on Orem's universal, developmental, and health 

deviation self-care requisites and was used by students to id e n tify  

self-care d e fic its  o f patients. A lterations in  self-care requisites 

served as the basis fo r formulation of nursing diagnoses and planning 

o f care using Orem's nursing systems.

Kearney and Fleischer (1979) applied Orem's d e fin itio n  o f self-care 

in the development o f an instrument to tes t v/hat they conceptualized as 

"exercise o f se lf-care agency." The instrument lis te d  43 self-care 

behaviors and was administered to healthy ind iv idua ls . Kearney and 

Fleischer concluded that th e ir  instrument was re lia b le  and va lid . 

F itzpa trick  and Whall (1983), in  th e ir  discussion o f th is  study, c ite  

a lack o f c la r ity  in the conceptualization o f "exercise" as used with 

se lf-care agency.

Woods (1985) sought to id e n tify  spec ific  se lf-care a c t iv it ie s  and 

studied self-care practices among young adult married women. A sample 

o f 96 women kept a da ily  health diary fo r 3 weeks in  which they reported
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th e ir  regular health care, symptoms experienced each day, and s e lf-  

care actions taken in  response to symptoms. A to ta l o f 1,140 a c tiv it ie s  

were reported. Woods applied Orem's d e fin it io n  o f  se lf-care as well as 

the concepts o f universal and health deviation se lf-care requisites to 

id e n tify  spec ific  se lf-care actions.

Gulick (1987) reported the development and refinement o f an in s tru ­

ment to  measure a c tiv it ie s  of da ily  l iv in g  (ADL) among persons diagnosed 

with m ultip le sclerosis. Orem's se lf-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 u t i l iz in g  the s ta t is t ic a l procedure 

o f facto r analysis. Although the need fo r  fu rthe r testing  of the scale 

was suggested, the usefulness o f the scale in  assessing ADL was sup­

ported.

One purpose o f Pace's (1986) study o f  leukemia patients receiving 

chemotherapy was to  ide n tify  self-care actions u t il iz e d  in  the c lin ic a l 

se tting  to  relieve nausea and vomiting. Patients were also questioned 

about the effectiveness of the actions. Individuals reported a varie ty 

o f se lf-care actions which they described as e ffe c tive . The request for 

an antiemetic medication was considered an important and e ffective  

self-care action fo r both nausea and vomiting. Orem's theoretical 

framework was used to guide the study.

In a study involving children, Kruger, Shawver, and Jones (1980) 

used Orem's framework to describe behavior changes o f s ib lings in 

fam ilies who had a ch ild  with cystic f ib ro s is . Fourteen fam ilies were 

interviewed. Changes in s ib ling  behavior were used synonymously with 

changes in  self-care practices o f s ib ling s . The authors ide n tifie d  

methods by which nurses could meet the assistance needs o f these fam ilies.

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



32

Clements (1985) applied Orem's framework in d issertation research 

addressing the re la tionsh ip  between self-care a c tiv it ie s  and knowledge, 

age, sex, and duration o f diabetes in children. An instrument was de­

veloped which id e n tifie d  appropriate se lf-care actions. Included in 

th is  report o f research was a detailed discussion of how reading level 

and r e l ia b i l i t y  o f the instrument was assessed.

Based on Orem's framework, Stullenbarger (1984) used Q methodology 

to formulate an approach to the investigation o f se lf-care a b il i t ie s .  

Children were presented with a 60-item deck of cards to sort in to  p iles

along a continuum from "most lik e  me" to "least lik e  me." The findings

suggested that children may be capable o f active pa rtic ipa tion  in th e ir  

own health care.

S irles (1988) studied the e ffects o f a self-care health education 

program on parents' knowledge and children 's medical u til iz a t io n  rates. 

Orem's framework was used to guide the study. Instruments included a 

self-care knowledge questionnaire given to  parents in  control and tre a t­

ment groups. The treatment group demonstrated increased self-care 

knowledge scores (£ = .001); however, no difference was found between

groups in  ch ild ren 's  medical u t i l iz a t io n  rates.

Two other studies defined se lf-care according to  Orem but s p e c if i­

ca lly  studied se lf-care agency (Denyes, 1982; Stockdale-Woolley, 1984). 

Five studies applied some aspect o f Orem's conceptual framework but did 

not use Orem's se lf-care d e fin itio n . Dickson and Lee-Villasenor (1982) 

did not include a d e fin itio n  o f se lf-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 ins truc tion  module fo r patients recovering from 

pulmonary surgery. The primary focus o f th is  study was education fo r 

se lf-ca re .

Harper (1984) tested Orem's theore tica l constructs in a study o f 

self-medication behaviors o f black, e ld e rly , hypertensive patients. The 

d e fin it io n  used by Harper fo r se lf-care was not Orem's, but that o f a 

behavioral s c ie n tis t. Results i n i t i a l l y  supported improved knowledge 

o f  medications and se lf-care  behaviors following an experimental pro­

gram; follow-up analysis, however, revealed a dim inutive e ffe c t. The 

experimental program combined teaching with performance testing o f 

self-medication behaviors. Five study hypotheses were deduced from 

four propositions Orem made about se lf-ca re . Harper concluded the 

results o f th is  study supported Orern's propositions.

Of the 30 nursing research a r tic le s  related to  se lf-ca re , the major­

i t y  were applying some aspect o f Orem's theore tica l framework. Harper 

was the only investigator who attempted to  validate Orem's basic con­

struc t o f self-care. The nine remaining studies applied various d e fin i­

tio n s , i f  any, o f se lf-ca re , and used various theore tica l frameworks. 

Crockett (1982), using psychiatric subjects and con tro ls , defined s e lf-  

care as practices developed fo r coping with one's psychiatric illness  

and conducted a descriptive study o f se lf-reported development o f coping 

be lie fs  and practices. Crockett's study did attempt to answer the basic 

question so infrequently addressed in the lite ra tu re  of "What is s e lf-  

care?" or "What constitutes se lf-care in  a spec ific  population?".

Michael and Sewall (1980) studied the use o f the peer group in 

increasing self-care agency o f selected adolescents. Pridham (1971) 

defined self-care as. the self-management of day-to-day needs o f a child
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with diabetes in a study describing the nurses' assessment o f a ch ild 's  

readiness fo r  se lf-care ins truc tion . Dewey's conceptualization o f the 

education process was used as the theoretical framework. Roberts (1982) 

attempted to assess how the perceptions o f the nurse compared to  the 

patient's  perceptions o f h is /her problems. Using a m odification of the 

National Conference Group's 37 nursing diagnoses, Roberts found that 

patients id e n tifie d  se lf-care as a problem, while the nurses viewed 

non compliance as the problem.

Connelly (1987) c ited Orem but used Levin's (1976) d e fin itio n  o f 

self-care in an a r t ic le  addressing self-care in the chron ica lly  i l l .

A model, which was a m odification and extension o f the health b e lie f 

model, was proposed to  serve as a framework for c lin ic a l decision-making 

in promoting self-care actions by chronically i l l  patients. The need 

fo r further testing  o f the model was cited .

Gibson and Pulliam (1987) discussed self-care as a new method o f 

patient care de livery. No d e fin itions  or theoretical frameworks related 

to self-care were given. The steps in the establishment o f an in - 

hospital care un it based on the self-care concept was ^escribed. The 

un it was reported to be cost e ff ic ie n t while providing an atmosphere 

that promoted the development o f self-care.

Kogan and Betrus (1984) attempted to  d iffe re n tia te  between s e lf-  

care and self-management in patients with stress disorders. S e lf­

management is  sometimes used to refer to se lf-care . Kogan and Betrus 

offered th is  statement to d iffe re n tia te  between se lf-care and self-care 

management:

Self-care addresses the problems o f bodily maintenance o f health 
habits during recovery from episodic health deviation. S e lf­
management tra in in g  addresses those physical and psychosocial 
states that may be in episodic or chronic disregulation (p. 59).
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In a study of diabetics, M il le r ,  Goldstein, and Nicolaisen (1978) 

used se lf-care and self-management interchangeably. Attitudes of 

trainees in a re ha b ilita tio n  program toward the use and value of s e lf ­

management strategies were evaluated by Sawyer and Crimando (1984), 

re h a b ilita tio n  counselors. These authors defined self-management as:

" .  . . the ind iv idua l's  a b il i ty  to  in i t ia te  and maintain goal directed 

behavior and eliminate habitual behavior patterns that in te rfe re  with 

l i f e  and work adjustment" (p. 27).

Medical lite ra tu re  contained s ix  studies indexed under the heading 

o f  se lf-ca re . Several medical studies related to self-care involved the 

evaluation o f a lay text on health care w ritten by Vickery and Fries

(1977). The users o f the te x t were expected to make fewer o ffice  

v is its  to see a physician. Berg and LoGerfo (1979) selected eight 

se lf-care  algorithms included in  the book and sought to determine the 

e ffec ts  o f algorithm use on the number o f o ff ice  v is its .  The study con­

cluded tha t i f  the consumers had followed the recommended algorithms, 

they would have actually increased physician v is its .  No d e fin itio n  o f 

se lf-care  was provided in th is  study, and no theoretical framework was 

id e n tif ie d .

Another study involving the same lay tex t was conducted by Green 

and Moore (1980), an education psychologist and a physician, respec­

t iv e ly ,  who sought to assess consumers' attitudes toward se lf-care .

One group received the te x t; another group received the tex t and a 

promised reward o f $50 i f ,  at the end o f 6 months, they had a decrease 

in  the number o f v is its  to  the physician. The th ird  group was the con­

t ro l and received no in tervention. A ll three groups completed a ques­

tionna ire . No s ign ifican t differences in attitudes among the groups 

were found. This study used Lowell Levin's (1976) d e fin itio n
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of se lf-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 o f the primary health resource in  the 
health care system (p. 170).

Vickery and Fries' tex t was also used as the basis fo r a study by 

Moore, LoGerfo, and Inui (1980) that was s im ila r to the study by Green 

and Moore (1980). No s ign ifican t differences in a ttitude  were found. 

Self-care was not c lea rly  defined, and no theoretical framework was 

id e n tifie d .

Linn and Lewis (1979), whose credentials were lis te d  as PhD and MO, 

respective ly, developed an instrument to measure the attitudes o f physi­

cians toward se lf-care . Levin's (1978) d e fin itio n  was given but no theo­

re tica l framework was id e n tifie d . A ttitudes were found to be re la ted 

to  re lig ious background, age, locus o f con tro l, and practice se tting .

Kuriansky, Gurland, Fleiss, and Cowland (1976), who were b iom etri­

cians, compared patient assessment o f self-care agency to the health 

provider's perception o f the p a tien t's  self-care agency in g e r ia tr ic  

psych iatric pa tien ts . The perceptions o f providers were found to  be 

.far more accurate. No d e fin itio n  o f se lf-care was given, and no theo­

re tic a l framework was id e n tified .

Lebovitz, E l l is ,  and Skyler (1978), whose credentials were not 

c ited , evaluated the effects o f an educational program on se lf-care  in 

d iabetic children. Self-care was defined as the mechanical s k i l ls  

needed fo r everyday existence. No theore tica l framework was given. A 

s ig n ifica n t increase in s k il ls  was found following the educational 

experience.

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



Medical lite ra tu re  has not s ig n if ic a n tly  contributed to the develop­

ment o f the concept o f self-care. Many a r t ic le s  related to the concept 

o f se lf-care were indexed in  medical lite ra tu re  under the more t ra ­

d itio na l terms o f compliance and adherence.

The most widely used theore tica l framework in health science l i t ­

erature addressing the concept of se lf-care is  Orem's theoretical frame­

work which consists o f the Theory o f Self-Care D e fic its , the Theory o f 

Self-Care, and the Theory o f Nursing Systems. Only two studies reviewed 

ac tua lly  tested Orem's framework. Findings in  Anna and colleagues'

(1978) study were d i f f ic u l t  to synthesize because of the attempt to 

address constructs w ithin a ll three theories. Harper (1984) deductively 

studied and found support fo r four o f Orem's propositions for se lf-care . 

In th is  review of lite ra tu re  pertaining to se lf-ca re , as studied in 

populations other than COPD patients, only five  authors attempted to 

id e n tify  spec ific  self-care actions w ith in spec ific  patient populations 

(Clements, 1985; Crockett, 1982; Gulick, 1987; Pace, 1986; Woods, 1985).

A few authors studied self-care agency (Denyes, 1982; Kearney &

Fleischer, 1979). Published instruments were lim ited  to self-care 

actions fo r only a few specific  patient populations and the Exercise of 

Self-Care Agency Scale developed by Kearney and Fleischer. Additional 

tes ting  and application o f the three theories in Orem's self-care frame­

work are required.

Self-Care and COPD 

Only five  studies were found s p e c ific a lly  addressing self-care in 

patients w ith COPD. Two were published studies o f nursing research 

(Stockdale-Woolley, 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 w ith COPD patients 

to id e n tify  se lf-care  s k i l ls  subsequent to  attendance at a Better 

Breathers program provided by a local lung association. This program 

consisted o f several educational sessions, and fam ily members were en­

couraged to  attend. The major focus o f the study was family pa rtic ipa ­

tio n  in  the program as a factor in  the u t i l iz a t io n  o f self-care s k il ls  

which were defined as:

. . . those actions taught in  an education program and u tilize d  by 
the C.O.P.D. patient at home to minimize symptoms of dyspnea or 
anxiety tha t accompany C.O.P.D., to  promote optimum a ir  exchange, 
and to  fos te r pulmonary hygiene (p. 12).

No association was found between family p a rtic ip a tion  at the program 

and u t i l iz a t io n  o f se lf-care  s k i l ls .  The most frequently used self-care 

s k i l ls  were pursed-lip breathing, re laxation techniques, diaphragmatic 

breathing, checking pulse, e ffec tive  cough, and postural drainage.

Orem's se lf-care  framework was used to guide Nelson's study.

Stollenwerk (1985) used grounded theory methodology to describe 

the se lf-care practices o f a patient w ith emphysema. This study was 

part o f a la rger ongoing project focusing on se lf-care  practices o f 

adults w ith chronic resp ira tory disease in  a pulmonary rehab ilita tion  

c l in ic .  The pa tien t who was presented in th is  study had completed the 

formal re h a b ilita tio n  program in which the teaching sessions addressed 

exercise, breathing patterns, res is tive  breathing tra in in g , drugs, and 

adjusted l i fe s ty le .  Gordon's (1982) diagnostic categories were used as 

a framework to  categorize self-care practices, spe c ific  c lien t needs, 

and nursing stra teg ies. The diagnostic categories most recurring in the 

data were health perception/health management, ac tiv ity /e xe rc ise , 

se lf-perception /se lf-concept, ro le /re la tio n sh ip , coping/stress to le r ­

ance, and va lue /be lie f systems. The data were presented in re la tion  to
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these categories. In general, Stollenwerk found that the needs o f th is  

p a rticu la r patient were related to acceptance o f the illn e ss  and l i f e ­

s ty le  changes which provided fo r goal achievement w ith in  res tric tions  

imposed by the illn e s s . Self-care practices described were related to 

these psychosocial needs. Self-care actions specific  to physical 

symptoms were not addressed. The nurse's ro le was viewed as f u l f i l l in g  

the educative and supportive roles o f Orem's nursing systems theory.

Stockdale-Woolley (1984) examined the effects o f a group o f educa­

tio n  classes on se lf-care agency o f patients with COPD. The Exercise 

o f 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 ro ta tion  were used to assess construct 

v a lid ity  o f the instrument. R e lia b ility  was tested w ith coe ffic ien t 

alpha and was reported as .92. Self-care agency scores were s ig n if i ­

cantly greater a fte r the educational sessions (£ = .013). Stockdale- 

Woolley also used stepwise regression to determine predictor variables 

fo r self-care agency and change in self-care agency. Predictor variables 

considered were presence o f a s ign ifican t other, severity o f disease 

which was determined using the functional capacity scale developed by 

Haas et a l . (1979), social status as measured by the Hollingshead Four 

Factor Index o f Social Status, and type o f lung disease. The only 

variable to enter the equation fo r self-care agency was bronchitis 

and/or emphysema which was dummy coded as one type o f lung disease 

(R  ̂ = .20, £  = .025). In the prediction o f change in  self-care agency, 

none o f the variables met the c rite rio n  to enter the equation. In rec­

ommendations fo r fu rthe r study, Stockdale-Woolley suggested the examina­

tio n  o f the e ffe c t o f education on self-care agency by objective physi­

cal measurements.
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Kramer (1979) conducted a study to  id e n tify  se lf-care a c tiv it ie s  

of patients with COPD. Actual se lf-care practices, descriptions of per­

ceived effectiveness, and sources o f se lf-care information were obtained 

by means o f a structured and unstructured interview schedule. Self- 

care a c itv it ie s  were grouped as preventive or ameliorative and then 

subclassified as medically prescribed, taught by health professionals, 

and s e lf - in it ia te d . In th is  sample o f 20 patients, self-care a c tiv it ie s  

were closely related to a c t iv ity  level and emotional and environmental 

factors which evoked dyspnea. Twenty-four specific  se lf-care a c tiv it ie s  

were id e n tifie d  with some redundancy in  the preventive and ameliorative 

groupings as well as in the subclassifications. The m ajority  of the 

self-care a c tiv it ie s  were c la ss ified  as s e lf - in it ia te d .

Avery e t a l . (1980) studied se lf-care practices o f  157 adult pa­

tien ts  w ith asthma in  re la tion  to medications and physician use fo llow ­

ing a change in symptoms. Three expected self-care behaviors were 

id e n tifie d  as: (a) s ta rt medication promptly, (b) use appropriate

medication, and (c) seek professional assistance fo r  pe rs is ting  symp­

toms. A substantial proportion o f asthma patients exhibited inappro­

priate self-care behaviors. An educational program was not included in 

th is  study. The need fo r improving health behaviors through education 

was id e n tif ie d .

The lite ra tu re  related to self-care in COPD patients was lim ited . 

The studies which addressed self-care actions specific  to the disease 

process and e ffects  used open-ended statements in interview  guides 

(Kramer, 1979; Nelson, 1983). The self-care actions id e n tif ie d  were 

specific  to the patients in those samples and were not inclusive of 

many o f the methods and techniques patients are taught to enable them
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to manage the disease and th e ir  liv e s . The need fo r  an instrument to 

assess u t il iz a t io n  o f se lf-care s k i l ls  was supported in th is  review o f 

lite ra tu re .

Pulmonary Function

A lim ited  review of lite ra tu re  related to pulmonary function is given 

fo r the purpose o f presenting standards fo r measurement, a more indepth 

description o f the four measures o f pulmonary function used in th is  

study, and the changes in these measures commonly found in CCPD pa­

t ie n ts . Studies addressing changes in pulmonary function measurements 

following re h a b ilita tio n  programs are presented in the review of l i t e r a ­

ture related to  PRPs.

Chronic obstructive pulmonary disease is  a functional disorder, 

and i t s  presence and severity can be assessed w ith pulmonary function 

studies. In a complete pulmonary function study, a ll lung volumes and 

capacities are measured, e ithe r d ire c tly  or in d ire c t ly , using very 

sophisticated, complex, and expensive equipment operated by a highly 

tra ined technician. Spirometry measures are part o f a complete pulmon­

ary function study and comprise the diagnostic tests most commonly used 

to  diagnose obstructive airway disease (Hunsinger, L isnerski, Maurizi, & 

P h illip s , 1976). Spirometry is considered to be the best tes t o f pul­

monary function fo r screening purposes and can be performed with re la ­

t iv e ly  inexpensive, more read ily  available equipment (Gardner & Crapo, 

1983).

Payne and G illespie (1983) estimated that more than 100 spirometric 

devices were on the market. Because o f  wide v a r ia b il i ty  in specific  

tests the spirometric devices could perform and concern related to the 

accuracy and r e l ia b i l i t y  o f the many devices in the la te r  1970's, the 

American Thoracic Society (1979) appointed a task force to develop
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standards fo r spirometry measurement and equipment. The standards, or 

recommendations as they were c lea rly  id e n tif ie d , were the resu lt o f a 

workshop held in Snowbird, Utah in 1977. Consequently, lite ra tu re  

addressing standards fo r  spirometry measurement frequently c ite  the 

Snowbird Workshop. The standards were considered to be minimum recom­

mendations fo r instrument spec ifica tion . Recommendations were developed 

fo r  every tes t which could be performed by the most sophisticated sp iro ­

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 v ita l capacity (FVC), the forced expiratory volume in 

the f i r s t  second (FEVj), the mean forced expiratory volume during the 

middle h a lf o f the FVC ( ^ 2 5 %  75% ’̂ anĉ  max'’ mLlm voluntary ve n tila ­

t io n  (MW) (Boushey & Dawson, 1982). The standards fo r these tests are 

given in Appendix B.

Forced exp iratory volumes, another term commonly used fo r spirometry, 

are the most sensitive diagnostic tests fo r obstructive lung diseases 

(Haas et a l . ,  1979). These data often detect the existence o f pulmonary 

impairment before the pa tien t is  aware o f functional impairment.

Spirometry is  a simple and non-invasive procedure which presents 

almost no risk  to the pa tien t. Accuracy o f the results o f the tests 

depends upon an adequate spirometer operating e ffe c tiv e ly , the pa tien t's  

cooperation and performance, and correct calculation and measurement o f 

the results (Gardner & Crapo, 1983). A nose c lip  is  applied so that no 

a ir  escapes from the p a tie n t's  n o s tr ils , and the patient breathes in to  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 

a ll the a ir  out o f the lungs as hard and fast as possible. The
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spirometer measures how much a ir  is exhaled and how fast the patient 

exhales (C a rro ll, 1986). Mechanical spirometers produce a tracing on 

graph paper that p lo ts volume in l i te rs  v e r t ic a lly  against time in 

seconds ho rizon ta lly  (Shapiro, Harrison, & Trout, 1975) as shown in 

Figure 4. Measurements o f volumes are calculated from the trac ing. 

Computerized spirometers give the same information in  d ig ita l p r in t­

outs and produce a graphic tracing that plots flow rate against volume. 

The tes t procedure performed by the patient is  referred to as a forced 

v ita l capacity maneuver. The maneuver is  performed at least three times 

and the best e f fo r t  fo r each volume tested is  the measurement recorded. 

The pa tien t's  volumes are divided by predicted volumes to obtain the 

percentage o f predicted measurement. Predicted values are norms based 

on age, sex, and height and are adjusted fo r  BTPS, or body temperature 

and pressure under saturated conditions (Gardner & Crapo, 1983).

The pulmonary function or spirometry measurements addressed in 

th is  study were the FVC, FEV ,̂ ^25/6-75%’ anc* MW. The specific 

changes that occur with chronic obstructive pulmonary disease are pre­

sented in  b r ie f. Figures 4 and 5 i l lu s tra te  the graphic tracing o f nor­

mal FVC, FEVp and FEF2 g^_y5 ^ measurements and the changes tha t occur in 

the tracing with COPD.

FVC

The forced v ita l capacity is  a measure o f the to ta l volume o f a ir  

tha t can be exhaled and is  an ind icator o f lung size. The FVC is depen­

dent upon muscular e f fo r t  and airway ca libe r. Other volumes and flow 

rates measured by spirometry usually show changes p r io r to  a s ign ifican t 

reduction in forced v ita l capacity (Pearson & Morgan, 1985). A reduc­

tio n  o f FVC may occur w ith e ith e r re s tr ic tiv e  or obstructive lung
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lung disease. The ra tio  o f the FVC to the FEV̂  is most often used to 

d iffe re n tia te  between an obstructive o r re s tr ic tiv e  problem (Dawson,

1985).

FEV1

The volume o f a ir  expired over the f i r s t  second of the forced v ita l 

capacity maneuver has been the most commonly used screening tes t fo r 

obstructive lung disease (Thompson, McFarland, Hirsch, Tucker, & Bowers,

1986). In early obstructive disease, the FEVj is  reduced while the FVC 

is  normal. As obstructive disease progresses, the FVC decreases (Wise 

& Permutt, 1985). Obstructive disease is diagnosed when the FEV̂  is 

reduced and the FVC is  less than 70% to  80% of predicted (Petty, 1986), 

and the ra tio  o f the FEV̂  to the FVC is  less than 70% (C a rro ll, 1986). 

During the f i r s t  .20 seconds o f the forced exp ira tion , flow rates are 

p rim arily  determined by muscular e f fo r t ;  a fte r the in i t ia l  .20 seconds, 

flow rates are most influenced by airway ca liber which is  re lated to  

the size and patency o f the airways (Pearson & Morgan, 1985).

The FEVj is  considered to be such a re lia b le  ind ica to r o f the 

degree of airway narrowing tha t the te s t is  the most frequently used 

spirometry measure o f pulmonary function in medical research. Pineda, 

Haas, Axen, and Haas (1984) found the FEVj to be the best p red icto r o f 

exercise tolerance in  COPD when compared to  the other measures o f pu l­

monary function. The FEVj has been one o f the p rinc ip le  tests to  deter­

mine e l ig ib i l i t y  fo r d is a b il ity  compensation in occupational lung 

disease (Morgan, Lapp, & Seaton, 1980).

The FEVj has also been the p rinc ipa l tes t used in assessing the 

re v e rs ib ility  o f obstructive lung disease. Asthma, one o f the three 

diseases which may be present in  COPD, is characterized by acute hyper­

re a c tiv ity  o f airways resu lting  in bronchospasm. In many patients
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bronchospasm can be treated e ffe c tiv e ly , o r reversed, with bronchodilat- 

ing drugs. A spe c ific  tes t to assess re v e rs ib il ity  o f obstructive lung 

disease is before and a fte r bronchodilator spirometry tes tin g . The 

FEV1 is measured p r io r to and then follow ing the adm inistration o f an 

inhaled bronchodilator. S ign ificant improvement in  the FEV̂  indicates 

that some o f the airway obstruction can be treated or reversed with 

bronchodilators and gives a more favorable prognosis (Farzan, 1978).

In some patients re v e rs ib il ity  may not become apparent u n til a fte r they 

have received drug therapy over a period o f time.

In a 10-year follow-up study of 182 patients w ith severe COPD,

Sahn, Nett, and Petty (1980) reported only 29 (17%) o f the patients were 

s t i l l  a live  at the end o f the 10-year period. The cause o f death in more 

than h a lf o f the patients was progressive pulmonary disease. Pulmonary 

function studies had been done on a yearly basis. The average decrease 

per year in  FEV̂  was much lower in the survivors than in  those who died 

during the 10-year period (£ < .0 5 ) .  The investigators concluded that 

the FEVj can be used for prognostic purposes. In patients w ith advanced 

COPD the decline in  FEV̂  has been reported as 60 to 80ml per year 

(Feldman, 1982) which is four to five times the-decline in the normal 

aging lung (Fowler, 1985).

Of a ll the pulmonary function tes ts , the FEV̂  has shown the strong­

est corre la tion  with severity o f symptoms (Burns, 1984). Carrieri et 

a l . (1984) reported a -.71 corre lation between FEV̂  and dyspnea. How­

ever, in studies involving patients who reported an improvement in 

dyspnea, no s ig n ifica n t changes in FEV̂  were found (Kochansky et a l . ,

1986). The FEVj has been the most commonly studied measure o f lung
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function in research evaluating the effectiveness o f pulmonary re­

h a b ilita tio n  programs. These studies are presented in  the discussion 

o f  lite ra tu re  related to  pulmonary rehab ilita tion  programs.

FEF 25%-75%

The mean expiratory flow during the middle h a lf o f the forced v ita l 

capacity maneuver appears to  be the most sensitive spirometry tes t fo r 

ea rly  detection of obstructive airway disease (Sobol, 1983). Small a ir ­

ways less than 2mm in diameter are generally the f i r s t  to be affected 

by obstructive pulmonary disease (C a rro ll, 1986). Many patients show 

a decrease in  the ^ 2 5 % 7 5 % before t *ie decreases. I f  the disease 

has progressed to the po in t tha t the FEVj is reduced on an in i t ia l  sp iro­

metry te s t, the FEF2 5 %_7 5 % considered to add l i t t l e  c lin ic a l s ig n if i ­

cance to the impairment o f pulmonary function (Sobol, 1983).

MW

The maximum voluntary ven tila tion  test is  not part o f the forced 

v ita l capacity maneuver but is  measured with a spirometer using the 

procedure known as the MW maneuver. The subject is  instructed to 

breathe the maximal amount o f a ir  possible over a 15 to  20 second in te r­

val by taking rapid deep breaths (Boushey & Dawson, 1982). A graphic 

tracing o f the MW is shown in  Figure 6. The te s t is  fa tigu ing and 

highly dependent upon patient e f fo r t  (C arrieri e t a l . ,  1984). The MW 

gives an ind ica tion  o f the status o f the respiratory muscles, airway and 

tissue resistance, and compliance o f the lungs and thorax (Thompson et 

a l . ,  1986). The MW represents the best a patient can do over a 

specified time period and is useful in establishing the ven tila to ry  

l im it  to  exercise (Payne & G illesp ie , 1983). In addition to the FEV ,̂ 

the MW was one o f the principal tests in i t ia l ly  used to  determine
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Normal

Obstructive

Time

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

Note. From Respiratory Care: A Guide to C lin ica l Practice (2nd ed.),
(p. 237) edited by George Burton and John Hodgkin, 1984, J. B. 
L ippincott. Copyright, 1984, by J. B. L ippincott. Reprinted 
with permission (See Appendix C fo r related correspondence).
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pulmonary d is a b il ity  fo r compensation purposes (Morgan, Lapp, and 

Seaton, 1980). In patients with COPD, the MW Is usually reduced 

(Thompson et a l . ,  1986).

The use o f spirometry as a measure of lung function is  widely ac­

cepted. In patients with COPD the FVC, FEVj, FEF25%-75%* and MVV are 

usually a lte red . Due to the progressive and irre ve rs ib le  nature o f 

COPD, these measurements continue to  decline over time (MacDonnell,

1981). The FEVj sp e c ifica lly  has been used fo r prognostic purposes. 

Pulmonary function studies, sp e c ifica lly  spirometry, provide the most 

objective measure o f lung function, and is a variable frequently 

addressed in studies evaluating the effectiveness o f pulmonary re h a b ilita ­

tion  programs

Pulmonary Rehabilitation Programs 

The lite ra tu re  addressing pulmonary re h a b ilita tio n  programs is  ex­

tensive. To organize th is  review, types o f pulmonary re ha b ilita tio n  

programs are described, selection o f patients is  expanded, components of 

m u ltid isc ip lin a ry  programs are addressed, and then studies evaluating 

the effectiveness o f PRPs are presented.

Types o f Programs

Harris (1985) described five  d iffe re n t types o f pulmonary rehab­

i l i t a t io n  programs: private practice, community agencies, inpatien t,

re fe rra l medical centers, and m u ltid isc ip lina ry  programs. Callahan

(1985) c ited wide v a r ia b ility  w ith in  these types. The most read ily  

available PRP in many locations is the program tha t is  established as 

part o f 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  fo llow  through without 

d irec t supervision.

Educational programs in  the management o f resp ira tory disease 

offered by community agencies are considered as a type of pulmonary 

re h a b ilita tio n . Very few o f these agencies o ffe r  exercise programs.

Many state and local chapters o f the American Lung Association provide 

programs such as Better Breathers to teach patients how to manage the1 h

disease. Nelson (1983) reported a study which involved th is  type o f a 

PRP in addressing u t i l iz a t io n  o f se lf-care s k i l ls  fo llow ing the program. 

A varie ty  o f patient education pamphlets, books, film s , and other forms 

o f media produced by the American Lung Association are used by other 

pulmonary re h a b ilita tio n  programs.

Inpatient pulmonary re h a b ilita tio n  programs usually provide educa­

tio n  and progressive ambulation as a form o f exercise for patients who 

are s t i l l  in  the hospital fo llow ing an acute illn e ss  such as pneumonia. 

Limited attention spans and concentration d if f ic u lt ie s  at th is  stage of 

the illness  make i t  d i f f ic u l t  fo r patients to  comprehend and learn l i f e ­

s ty le  modifications (H arris , 1985).

Large medical re fe rra l centers often incorporate pulmonary rehab- 

t i l ta t io n  programs in th e ir  in s titu t io n s . Harris (1985) described the 

purpose o f such programs as "one of to ta l tune-up" (p. 259). The pa­

t ie n t is  referred by the primary physician to  the center fo r a combina­

tion  o f medical management with re h a b ilita tio n  and then referred back 

to the primary physician fo r follow-up. Many patients travel great 

distances to these re fe rra l centers. Actual time spent in  the PRP 

varies, but most patients are unable to commit to a lengthy re h a b ilita ­

tio n  program. Benefits to the patient are decreased i f  there is  no
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time fo r exercise conditioning (H arris , 1985). Berzins (1970) described 

a re fe rra l center PRP which hospitalized patients fo r an in i t ia l  period 

o f about 2 weeks fo r intensive study and treatment, and then followed 

the patients as outpatients. This program was supported by a grant.

Most m u ltid isc ip lin a ry  outpatient pulmonary re h ab ilita tio n  programs 

are hospital-based because o f the need fo r access to various health care 

providers. The PRP may be physically located a t the hospital or in a 

free-standing fa c i l i t y .  Many o f these programs were in i t ia l l y  supported 

by grants (Brooks & Brawner, 1981). Some have been established by in ­

dependent investors, such as physicians. In m u ltid isc ip lin a ry  PRPs, 

representation o f d isc ip lines vary but most usually have a pulmonary 

nurse c lin ic ia n  or c lin ic a l sp e c ia lis t, a resp ira tory  the rap is t, social 

worker, d ie tic ia n , pharmacist, occupational th e ra p is t, and physical 

the rap is t. A physician is usually present or read ily  available. In 

add ition , many programs have a psychologist ava ilab le , at least on a 

consulting basis. In many programs, the nurse or respiratory therapist 

acts as program coordinator and maintains contact w ith the pa tient's 

primary physician while the patient is  involved in  the program. Educa­

tio n  and exercise are integra l components o f m u ltid isc ip lin a ry  programs 

which may range in length from 2 to 12 weeks.

Types o f PRPs range from very inform al, such as those based in 

practices o f private physicians, to the very structured m u ltid isc ip lina ry  

programs. Unfortunately, due to the lim ited  number o f PRPs, patients 

usually are referred to the program most read ily  accessible, rather than 

the type o f program that best meets th e ir  ind iv idua l needs.

Selection o f Patients

C rite ria  fo r patient selection vary in pulmonary rehab ilita tion  

programs. The American Thoracic Society (1981) in a published document
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on pulmonary re h a b ilita tio n , stated: "Any patient with symptomatic COPD

should be considered fo r pulmonary re h a b ilita tio n " (p. 63). Ries (1987) 

s im ila r ly  stated that any patient with symptomatic COPD was e lig ib le .

Some programs, especially those funded by grants, had more stringent 

c r ite r ia  such as an FEV̂  reduced below a certain level . Most authors 

generally agree, however, tha t some patients make better candidates fo r 

re ha b ilita tion  programs (O'Ryan, 1984). According to Ries (1987), 

patients who are ready fo r pulmonary re h a b ilita tio n  are those who 

recognize they have COPD, perceive some lim ita tio n  or d is a b ility  caused 

by the disease, are motivated to learn about and improve th e ir  health, 

and have some pulmonary reserve. During the in i t ia l  evaluation period, 

most patients receive a psychological as well as a physical evaluation. 

Psychological variables have been shown to be s ig n if ic a n tly  affected 

by pulmonary re h a b ilita tio n  programs (Dudley et a l . ,  1980; MacDonnell, 

1981). Some o f  the programs described in  the lite ra tu re  do not explain 

the c r ite r ia  by which patients are selected. Brooks and Brawner (1981) 

described a grant-sponsored hospital-based PRP in which the case o f 

each patient was reviewed and, i f  given a favorable rehab ilita tion  poten­

t ia l  ra ting , the patient was accepted. The method of determining the 

ra ting was not described.

Shenkman (1985) attempted to  id e n tify  factors which contributed to 

a t t r it io n  rates in a pulmonary re hab ilita tion  program. The findings 

reported that patients who fa ile d  to complete the program scored higher 

on measures o f psychological variables such as helplessness, hopeless­

ness, and alienation than those who completed the program. Non-compliant 

patients are considered to have lim ited  re h a b ilita tio n  potential (O'Ryan, 

1984). In some programs extensive psychological testing is done p rio r 

to a determination o f acceptance into a program (Dudley et a l . ,  1980).
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Severity o f COPD is  the determinant most physicians use in re fe r­

ring patients to a PRP. Most patients referred to PRPs have moderate to 

moderately severe disease (Ries, 1987). A PRP can be beneficia l to 

patients with severe disease, but end-stage patients are usually not 

considered candidates (O'Ryan, 1984). The FEVj is  frequently used in  

assessing severity o f disease fo r re h a b ilita tio n  purposes (Kimbel, 

Kaplan, Alkalay, & Lester, 1971). Petty (1982) lis te d  a 50% decrease 

in  FEVj or MW as a selection c rite rio n  o f  patients fo r a PRP.

Patients are often excluded from a PRP i f  other disabling diseases 

are present, such as cancer, severe a r th r i t is ,  or heart disease 

(American Thoracic Society, 1981). Exercise testing may be used to 

assess exercise tolerance (Hudson & Pierson, 1981). In programs that 

are m u ltid isc ip lin a ry , extensive evaluation o f the patient is  done, 

e ith e r before a determination o f acceptance or p rio r to beginning the 

PRP in programs with more lib e ra l acceptance guidelines.

Components o f M u ltid isc ip lina ry  PRPs

In the American Thoracic Society's (ATS) (1981) statement on pul­

monary re h a b ilita tio n , the components o f a m u ltid isc ip lina ry  program 

were id e n tified  as physical therapy, exercise conditioning, respiratory 

therapy, and education. In addition, the ATS's statement specifies 

the following as essential services: in i t ia l  medical evaluation and

care planning; patient education, evaluation, and program coordination; 

respiratory therapy techniques; physical therapy techniques; da ily  

performance evaluation; social service and n u tr itio n a l evaluation.

M u ltid isc ip lina ry  programs provide an integrated approach to s ta b iliz in g  

the disease process, improving exercise tolerance and functional 

capacity, and reducing complications (Ries, 1987).
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Effectiveness o f Pulmonary Rehabilitation

Studies which addressed spec ific  components o f pulmonary re h a b ilita ­

t io n , such as education, exercise, and re s is tive  breathing are f i r s t  

presented in  th is  section o f the review o f the lite ra tu re . Studies 

evaluating the effectiveness o f specific  pulmonary re h a b ilita tio n  pro­

grams are then discussed.

Howland e t a l . (1986) used a quasi-experimental design to tes t the 

hypothesis that a purely educational intervention would improve symptoms 

and health status in patients w ith 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 community were the treatment group. The treatment 

group was divided in to  two groups of severely impaired and m ild ly  impair­

ed patients. The education courses consisted of s ix  2-hour sessions fo r 

the severely impaired COPD patients and three 2-hour sessions fo r  the 

m ild ly  impaired patients. Control groups in  the second community were 

advised of the find ings of the baseline assessment only. In 1 year, the 

control and treatment groups were reassessed and data were collected from 

325 and 213 pa tients, respective ly. Results showed s ig n if ic a n t d i f ­

ferences in  health locus of con tro l, but no differences in  health out­

comes. The authors concluded th a t COPD education programs did not in ­

dependently improve disease states, functional health, mental health, 

or l i f e  q u a lity  o f COPD patients. Recommendations from th is  study sup­

ported education combined with exercise tra in ing  as v ita l components 

of pulmonary re h a b ilita tio n .

The study by Nelson (1983) previously described in  the review of 

the lite ra tu re  related to se lf-care  and COPD was the only study which 

addressed u t il iz a t io n  o f se lf-care  s k i l ls  taught in  a re h a b ilita tio n
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program. The focus of the study, however, was the e ffec t o f fam ily 

p a rtic ip a tio n  on u t i l iz a t io n  o f s k i l ls .  The questionnaire used in  th is  

study lim ited  responses to yes or no without ind ica tion  o f frequency 

used.

Pineda, Haas, and Axen (1986) studied the e ffec ts  o f exercise only 

on pulmonary function tes t parameters and exercise tolerance. A sample 

o f 14 patients with severe COPD performed a pulmonary function tes t and 

treadm ill exercise stress te s t before and a fte r an ind iv idua lized tra in ­

ing program which consisted o f three 20-minute sessions o f treadm ill 

exercise per week fo r 5 consecutive weeks. The only s ig n if ica n t change 

a fte r  the exercise program was in exercise tolerance as measured by 

average stress tes t time (£ <  .001) and to ta l external work (£ <..01). 

Eleven patients in i t i a l l y  required oxygen supplementation to exercise. 

Eight o f these 11 patients were able to exercise without oxygen by the 

end o f the tra in ing  program.

Mungall and Hainsworth (1980) studied the e ffe c t o f a graded exer­

cise tra in in g  on spirometry and other physiological measures. Grading 

was accomplished by gradually increasing the rate and/or elevation o f 

the tre adm ill. Assessments were made during three 12-week periods which 

were before, during, and a fte r  a period of tra in in g  and were done at 

in te rva ls  o f every 2 weeks. The sample consisted o f 10 males who par­

tic ip a te d  in  a tra in in g  program o f 11 or 12 minutes o f a c t iv ity  a day. 

Every 2 weeks during the three phases o f the study, the subjects were 

tested with a 12-minute walking tes t and standard pulmonary function 

te s ts . Reports showed a s ig n if ica n t increase in  distance walked 

(£■<.005) and a small but s ig n ifica n t increase in  FEV̂  (£ < .05). This 

was the only study reviewed which showed improvement in FEVj, the most 

commonly used objective measure o f lung function.
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S inc la ir and Ingram (1980) used a treatment group o f 17 patients 

and a control group o f 16 patients to study the e ffec t o f supervised 

exercise tra in in g  in patients w ith chronic bronchitis. The exercise 

program was supervised once a week with da ily  exercises o f  a 12-minute 

walk and s ta ir  climbing. Both groups underwent the tra in ing  while 

hospita lized. A fter discharge only the treatment group was supervised. 

Both groups were reassessed at 6 months a fte r discharge and again at 10 

or 12 months post discharge. Although there was considerable subjective 

improvement, no s ig n ifica n t changes in  cardiopulmonary function were 

found.

Resistive breathing tra in in g  is considered one o f the principal 

s k i l ls  taught in  pulmonary re h a b ilita tio n  (Callahan, 1985). Pursed-lip 

breathing is an example o f re s is tive  breathing. Devices are also a v a il- 

ble to tra in  patients in th is  s k i l l .  Belman, Thomas, and Lewis (1986) 

studied the e ffec t o f re s is tive  breathing tra in ing  on spirometry and 

lung volumes. Ten patients performed two 15-minute sessions o f res is­

tiv e  breathing da ily  fo r 6 weeks fo llow ing the printed instructions 

which came with the insp ira to ry  re s is tive  device. No s ig n ifica n t changes 

were found. As an additional study, seven of the patients were in ­

structed to vary the printed procedure fo r  using the device by taking 

long, slow insp ira tions through the re s is tive  device. Five o f the seven 

were able to improve th e ir  performance o f resistive  breathing. The 

authors concluded tha t a lte ra tions  in  breathing patterns had a profound 

e ffec t on performance, but when the device v/as used according to  in ­

s tructions, spirometry and lung volumes did not improve.

Atkins, Kaplan, Timms, Reinsch, and Lofback (1984) reported the 

only experimental study found in  the lite ra tu re  evaluating pulmonary 

re h a b ilita tio n . Patients w ith COPD were randomly assigned to one of
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five  groups to study compliance with an exercise program. The study did 

not evaluate a formal PRP. Severity o f disease was not contro lled in 

the sample selection, but the exercise program fo r each patient was 

based on the maximum miles per hour the patient walked on a tre adm ill. 

Three treatment groups and two control groups were established fo r th is  

study. A ll groups were exercised on the treadm ill and given prescrip­

tions fo r exercise. The treatment groups were behavior m odification, 

cognitive m odification, and combined behavior and cognitive modifica­

tio n  groups and consisted o f 15, 16, and 16 subjects, respective ly.

With the behavior m odification group, principles aimed at developing 

se lf-con tro l were combined w ith positive reinforcement methods and in ­

struction in  methods o f anxiety reduction and muscle re laxation using 

breathing exercises. In the cognitive modification group, subjects were 

encouraged to replace negative self-statements, such as: " I  can 't take

another step," w ith positive self-statements, such as: " I 'v e  already

walked h a lf way; I can do i t ! "  The th ird  treatment group received a 

combined approach o f behavior and cognitive m odification.

The two control groups in  the study by Atkins and colleagues (1984) 

were no-treatment and a tten tion  groups. The 13 patients in the no­

treatment group were exercise tested, given a prescription fo r exercise 

w ith a walking log and were encouraged to implement the exercise program. 

To control fo r the possible e ffe c t tha t a professional ind iv idua l spend­

ing time with a patient might increase compliance alone, an attention 

control group o f 15 subjects was also used. The experimenters spent 

the same amount o f time w ith these patients but used various pen and 

pencil tasks to occupy the time.

A ll three o f the treatment groups in the study by Atkins et a l . 

(1984) showed s ig n ifica n t increases in distance walked and in exercise
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tolerance compared to the control groups. There was no s ign ifican t d i f ­

ference between the control groups. No s ig n ifica n t changes in physio­

logical parameters were found in  spirometry measures fo r any o f the 

groups. The findings of these investigators support the work o f others 

who conclude that exercise cannot reverse the physiological characteris­

t ic s  o f COPD.

In another aspect o f the study by Atkins and others (1984), the 

costs and e ffects  o f the behavioral programs were studies. Toevs et a l . 

(1984) concluded that the behavioral program appeared re la tive ly  cost 

e ffective  in  comparison to other health care and medical interventions.

Zack and Palange (1985) evaluated the effects o f an outpatient 

re h a b ilita tio n  program with oxygen supplemented exercise. No components 

other than exercise tra in ing  were id e n tifie d  in th is  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 to ta l o f 25 

minutes per session w ith frequent rest periods. On days when they were 

not scheduled to come to the program, they were instructed to exercise 

at home. A to ta l o f 53 patients completed the program. Zack and Palange 

found s ig n if ica n t improvement in  maximum workload, distance walked, and 

endurance time on room a ir  a fte r  patients had completed the program.

No improvement was noted in pulmonary function, which was a finding 

consistent with e a r lie r  studies.

Kimbel e t a l . (1971) evaluated the effects o f an inhospital re­

h a b ilita tio n  program that included the components o f m u ltid isc ip lina ry  

programs. The authors studied level of dyspnea, exercise tolerance, 

and FEVj in patients with advanced disease. The investigators reported 

an improvement in dyspnea and exercise tolerance. Consistent with the 

findings o f others, no improvement was found in the FEV̂ * Follow-up
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data 1 and 2 years a fte r the program showed a s ig n ifica n t decrease in 

FEVj consistent w ith changes expected in patients with advanced disease.

Mohsenifar, Horak, Brown, and Koerner (1983) attempted to  id e n tify  

measures o f improvement in a sample o f 15 patients w ith severe lung 

disease before and a fte r a m u ltid isc ip lina ry  pulmonary re h a b ilita tio n  

program with educational and exercise components. No s ig n ifica n t 

changes in  resting and exercise lung functions were found with the 

exception o f a decreased heart rate and decreased blood lacta te  leve ls . 

The authors reported the s ign ifica n t findings d iffe red  from those of 

other investigators on these measures. Mohsenifar and colleagues also 

reported tha t patients experienced a subjective improvement in  exercise 

endurance and general sense o f well-being.

Moser e t a l . (1980) evaluated the physiologic and functional effects 

o f a comprehensive inpatient PRP. This study was one of very few that 

described the program in depth. Patients who had been referred and 

selected fo r th is  program were admitted to the hospital fo r 2 weeks o f 

intensive evaluation and tra in ing  and then discharged w ith ins truc tions 

to  continue walking exercises. Four weeks la te r ,  the patients returned 

to  repeat the treadm ill testing . Forty-two patients partic ipa ted in 

the study. S ign ifica n t improvement was found in  subjective perception 

o f dyspnea. S ign ifican t decreases were reported in  oxygen consumption 

during exercise, minute ven tila tio n , heart ra te , and resp ira tory rate.

Kochansky et a l . (1986) developed a 6-week hospital-based outpatient 

program which placed special emphasis on the use o f controlled breathing 

techniques and energy conserving maneuvers. The authors evaluated the 

e ffects  o f the program on f i r s t  30 patients using pulmonary function 

studies. As expected, the FEVj change was not s ig n if ic a n t; however, 

other measures which indicated a ir  trapping did show a s ig n ifica n t
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decrease. The authors concluded tha t special emphasis on controlled 

breathing and energy conserving techniques in a PRP could reduce a ir  

trapping and improve ven tila to ry  e ffic ie ncy .

Thomas Petty, a pulmonary sp e c ia lis t, along w ith other investigators, 

conducted numerous longitud ina l studies o f pulmonary re ha b ilita tio n  pro­

grams. Although the studies are dated, more recent studies examining 

the long-term e ffec ts  o f PRPs could not be found in  the lite ra tu re . One 

PRP at the University o f Colorado Medical Center (UCMC) was designed as 

a demonstration program to evaluate methods, lo g is t ic s , costs, and 

effectiveness. A to ta l o f 182 patients, 87% o f whom were male, were 

enrolled in  the program between 1966 and 1968 (P etty, 1982). Patients 

selected fo r the PRP had an established diagnosis o f COPD; did not have 

complicating resp ira to ry , cardiac, or other conditions tha t would a lte r  

the pa tien t's  course o f prognosis; had a demonstrable level o f pulmon­

ary function as measured by the FEVj and MW; verbalized a functional 

impairment o f d a ily  a c t iv ity ;  and expressed a w illingness to  partic ipa te 

in an outpatient program. A physician and nurse evaluated the patients 

fo r selection. The PRP was m u ltid isc ip lin a ry  using ex is tin g  hospital 

personnel and combined education w ith exercise. I n i t ia l  results o f pro­

gram evaluation reported a majority o f the patients described symptoma­

t ic  improvement and improved exercise tolerance (Petty et a l . ,  1973).

One year a fte r completion of the program, using a pre-post research 

design, Fishman and Petty (1971) selected the la s t 36 males admitted 

to  the program and studied objective measures o f v e n tila tio n  impairment 

(FEVj, MW, a r te r ia l oxygen and carbon dioxide leve ls , walking to le r ­

ance on a tre a d m ill, and a b il i ty  to perform work climbing s ta irs ) ; 

severity o f symptoms o f airway obstruction; a ffec tive  d is tress; depen­

dency behavior; and psychopathology. Using t- te s ts ,  the only
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s ta t is t ic a lly  s ig n if ic a n t changes (£ < .0 5 )  were improvements in MW, 

walk tolerance, and a ffe c tive  distress as measured by the Multiple 

A ffect Adjective Check L is t. Also, severity o f symptoms demonstrated 

a s ig n ifica n t change ( £ < .0 5 )  which consisted o f  s ta b iliza tio n  of 

symptoms during the f i r s t  year post program, in contrast to  a pattern 

o f de terio ration during the year p rio r to  entry in to  the program.

Petty (1982) reported that for the to ta l sample o f patients admit­

ted to  th is  program, the expected rate o f  pulmonary function deteriora­

tion  did not occur w ith in  the f i r s t  few years, but did decline over 

the 4-year period at a rate lower than expected. Most patients were 

able to perform the same amount o f exercise at a lower oxygen consump­

tion  (Petty, 1982).

Hudson, Ty le r, and Petty (1976) studied the number o f days hos­

p ita lized  per year fo r  4 years o f 44 patients who completed the UCMC 

program. These patients were selected beacuse o f  the a v a ila b ility  o f 

hospital records fo r the year p rio r to entry in to  the PRP. Hudson and 

associates found a s ig n ifica n t reduction in the number of days o f 

hosp ita liza tion  fo r  each of the 4 years. Taking in to  consideration the 

costs involved w ith the PRP, the authors calculated an average net 

savings o f $21,000 per year due to reduced hosp ita liza tions .

Petty (1980) studied the number of days hospitalized fo r patients 

o f four other pulmonary rehab ilita tion  programs. A s ign ifica n t reduc­

tion  in days hospital zed was found fo r patients who had attended each 

program compared to  the year p rio r to  entry in to  a PRP. Petty's fin d ­

ings support those o f Hudson et a l. (1976). Analysis o f costs was not

reported fo r the other four programs.

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

study o f the re h a b ilita tio n  program at UCMC. Of the 182 patients
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admitted to the PRP, 64% were liv in g  at the end o f the th ird  year, 41% 

a t the end of 5 years, and only 17% or 28 patients at the end o f 10 

years. The mean age on admission to the PRP was 61 years with a range 

o f  33 to 81 years. The survival rate o f healthy men, age 61, in 1968 

was 69% at 10 years. One hundred and fo rty -th ree  patients died, with 

75% o f the deaths due to progressive COPD. Other causes o f death in ­

cluded myocardial in fa rc tio n , other cardiovascular problems, suicide, 

and others. In comparing the yearly data o f the 28 10-year survivors 

to  the 143 non-survivors, s ig n ifica n t differences were found in  rate o f 

decline o f FEVj, a rte r ia l oxygen and carbon dioxide le ve ls , hematocrit, 

and days hospitalzed (j j <  .05). Sahn et a l . concluded tha t a m ulti­

d isc ip lin a ry  pulmonary re h a b ilita tio n  program fo r patients with COPD:

. . . may s ta b iliz e  or reverse the disease and return the in d iv i­
dual to his highest functional capacity. The degree o f success 
o f such a program depends on the stage of the disease when the 
patient is  f i r s t  encountered (p. 314).

Summary

The purpose o f th is  study was to ascertain the e ffec ts  o f a pul­

monary re h a b ilita tio n  program on dyspnea, se lf-ca re , and pulmonary func­

tio n  o f patients w ith  COPD. No studies were found in  the lite ra tu re  

addressing these variables in  combination. In most o f the studies 

reviewed, effectiveness o f specific  components o f pulmonary re ha b ilita ­

tio n  or o f to ta l m u ltid isc ip lin a ry  programs focused on the effects of 

pulmonary function. With the exception of the studies reported by 

Mungall and Hainsworth (1980) and Kochansky et a l . (1986), no s ig n if i­

cant changes were found in pulmonary function. The lite ra tu re  supported 

the selection o f the FVC, FEVp ^ f r25%-75%’ anc* aS aPPr °Pna te  mea" 

sures o f lung function altered by chronic obstructive pulmonary disease.
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The lite ra tu re  did not sp e c ifica lly  address changes in dyspnea post 

pulmonary re h a b ilita tio n , although Fishman and Petty (1971) reported a 

decrease in severity o f symptoms. Because dyspnea is  a symptom, and 

thus subjective in  nature, quantifica tion o f dyspnea is  d i f f ic u l t .  

Carrieri et a l.  (1984) supported the use o f visual analog scales and 

other measures such as the modified Borg scale. A number o f studies 

reported increased exercise tolerance and a decrease in oxygen consump­

tion follow ing exercise tra in in g . These find ings would be consistent 

with decreased leve ls o f dyspnea, although th is  spe c ific  finding was 

not reported.

The few studies which focused on se lf-care  in patients with COPD 

iden tified  some se lf-care  s k i l ls .  Education is  presumed to influence 

self-care s k il ls .  Studies addressing e ffects  o f education measured 

knowledge gained rather than behavioral change. Howland and others

(1986) strongly supported a combined approach o f education and exercise 

tra in ing  in the re h a b ilita tio n  of patients w ith COPD.

Dyspnea, se lf-ca re , and pulmonary function are human responses to 

the actual health problem o f COPD. Nursing is  defined as "the diagnosis 

and treatment o f human responses to actual or potentia l health problems" 

(American Nurses' Association, 1980, p. 9). The evaluation o f treatment, 

such as pulmonary re h a b ilita tio n , is  therefore an appropriate focus o f 

nursing research. The ro le o f the nurse was alluded to but not addressed 

in studies concerning re hab ilita tion  found p rim a rily  in medical l i te r a ­

ture. Functions o f the nurse cited were: evaluation o f the patient 

p rio r to entry in to  a PRP, goal se tting , care planning and implementa­

tion , continuous evaluation of the pa tien t, program coordination, and 

communication w ith the physician and other members o f the m u lt id is c ip li­

nary health team. Nurses play a v ita l role in  pulmonary re h a b ilita tio n ,
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but no studies in  nursing lite ra tu re  by nurses examine the effectiveness 

o f pulmonary re h a b ilita tio n . Two o f the medical studies reviewed 

lis te d  nurses as co-authors. A nurse was the la s t o f five  authors 

lis te d  in  the study by Moser et a l. (1980) evaluating the functional 

and physiologic e ffec ts  o f a PRP. A nurse was the second author lis te d  

in  a study by Sahn et a l . (1980). Shenkman (1985) was a nurse author 

who studied a t t r i t io n  rates in  a PRP.

The need fo r th is  study evaluating the effectiveness o f a pulmon­

ary re h a b ilita tio n  program was supported by the lack o f  and lim ited  

publication o f studies addressing dyspnea, se lf-ca re , and pulmonary 

function o f patients who completed a PRP. Orem's theore tica l framework 

o f self-care provided an appropriate theoretica l basis to guide th is  

study.
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CHAPTER I I I  

Methodology

The purpose o f th is  study was to ascertain the effects o f a pulmon­

ary re h a b ilita tio n  program on dyspnea, se lf-care , and pulmonary function 

o f patients with COPD. The methods used to implement the study are 

described in th is  chapter.

Design

A quasi-experimental nonequivalent control group design (Campbell 

& Stanley, 1963) was selected fo r  the study. The independent variable 

or treatment was a pulmonary re h a b ilita tio n  program; and the dependent 

variables were dyspnea, se lf-ca re , and pulmonary function. The study 

design is  depicted in Figure 7.

In the nonequivalent control group design, equivalency o f the tre a t­

ment and control groups cannot be assumed due to the in a b il i ty  to  assign 

subjects (P o lit & Hungler, 1983). However, when pretest resu lts are 

s im ila r fo r the two groups, confidence is increased that any posttest 

differences are the result o f the treatment or intervention (Campbell & 

Stanley).

Hypotheses

The null hypotheses fo r th is  study were:

1. There is  no s ig n ifica n t difference in dyspnea between control 

and treatment groups post-pulmonary re h ab ilita tion  program (post-PRP)

66
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T,0 T1

Treatment Group 01 X 0,2

C ontrol Group 01 0.2

Legend: 0^: Pre-PRP Dyspnea

Pre-PRP S e lf-C a re  

Pre-PRP Pulmonary Function

X: Pulmonary R e h a b ilita t io n  Program

O ŝ Post-PRP Dyspnea

Post-PRP S e lf-C a re

Post-PRP Pulmonary F ra c tio n

Tq : Entry in to  PRP

T^: Post-PRP, 3 Months A fte r  Entry

Figure 7. Quasi-Experimental Nonequivalent Control Group Design 
fo r 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 s ig n ifica n t difference in  self-care between con­

tro l and treatment groups post-PRP as measured by the summative score

on the Self-Care Questionnaire.

3. There is no s ig n if ica n t difference in  pulmonary function be­

tween control and treatment groups post-PRP as measured by the FVC, FEV ,̂

FEF25%-75%* and MVV‘
4. The amount o f  variance in dyspnea explained by the demographic

variables o f age, sex, race, marital status, education background, in ­

come range, number o f  years since f i r s t  noticed shortness of breath, 

pack years, and health locus o f control is  equal to 0.

5. The amount o f  variance in self-care explained by the demographic 

variables is  equal to  0.

6. The amount o f variance is pulmonary function explained by the 

demographic variables is  equal to 0.

Pulmonary Rehabilitation Program 

The PRP in th is  study, as defined by Harris (1985), was a m u lti­

d isc ip lin a ry  outpatient program fo r pulmonary re h a b ilita tio n . This re­

h a b ilita tio n  center was free-standing and not owned or operated by a 

a hosp ita l, but by a group o f independent investors. D isciplines re­

presented included medicine, nursing, respiratory therapy, occupational 

and physical therapy, n u tr it io n , social services, and psychology.

S ta ff from a ll  d isc ip lines were present onsite except fo r the psycho­

lo g is t who was available on a consultant basis and saw patients by 

appointment a t the center.
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The PRP accepted patients by physician re ferra l only. The nurse 

coordinator o f the pulmonary re h a b ilita tio n  program received the re fe r­

ra l and arranged an appointment fo r the patient to come to the center. 

During th is  appointment, services o f the program were explained, the 

fa c i l i t y  was toured, health h is to ry  information was obtained, goals 

were discussed, an in i t ia l  plan o f care developed, and the pa tient was 

scheduled fo r  physiological tes ting .

The extensive pre-program physiological testing included baseline 

pulmonary function studies and treadm ill exercise testing  during which 

pulmonary function , cardiac function , and a rte ria l blood gases were moni­

tored. A beginning exercise program was then planned with the goal o f 

incremental advancement as the patient progressed.

The to ta l program was 12 weeks in  length, with three l i  hour ses­

sions per week fo r a to ta l of 36 sessions. At an orien ta tion  program, 

p r io r  to ac tua lly  beginning the sessions, the patient received a 17-page 

handbook which described the program in  d e ta il, including po lic ies  and 

procedures. The patient had a choice o f f iv e  schedules of exercise and 

educational sessions to  attend. In th is  orienta tion program, the impor­

tance o f exercise in  re h a b ilita tio n  was discussed. Patients were in ­

structed to n o tify  the s ta f f  i f  unable to attend any session. Continu­

ous pa rtic ipa tion  in  the program was required fo r coverage by most in ­

surance companies. I f  the patient fa ile d  to c a ll,  the s ta f f  called the 

pa tien t. Consequently, most patients who began the program attended 

the scheduled sessions and completed the program. Van transportation 

was provided fo r patients w ith in a 20-mile radius who needed th is  service.

At en try  into the PRP, an ind iv idua lized reconditioning exercise 

program was planned fo r each patient based on the prescribed treatment 

plan. As the patient increased endurance, types and amounts o f exercise
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were increased. The fa c i l i t y  had a large gym with many types o f exer­

cise equipment and an indoor track . Most patients performed six forms 

o f exercise to  strengthen large muscle groups including walking on a

treadm ill and around the indoor track , turning an armcrank, arm movement

o f the handbars o f  an exercise b icyc le , climbing steps, and the rowing 

motion on the rowing machine. At each session, patients exercised fo r

the specified length of time fo llow ing th e ir  ind iv idua lized plans. At

least two s ta f f  members supervised each session and would signal the 

patient to change from one a c t iv ity  to  another. The pa tien t's  heart 

rate and blood pressure were monitored. Patients wore a cardiac te le ­

metry monitor so th a t 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 i f  dysrhythmias or other complica­

tions developed. Emergency equipment was located in  the gym and was 

read ily  available i f  needed. The pa tien t's  physician was informed of 

any s ig n ifica n t problems. Following the exercise session, patients 

were allowed a cool-down period and then attended a 15- to 30-ninute 

educational session related to  some aspect of se lf-ca re . A l i s t  o f the 

sessions and content descriptions is  provided in  Appendix D.

At or near the end o f the 12-week PRP, the patients repeat the same 

physiological tes ting  done p rio r to beginning the program. Many patients 

e lect to attend the post-PRP supervised, non-cardiac monitored exercise 

sessions provided by the PRP. I f  no t, a home program is  planned and 

discussed with the patient so that the patient can continue to exercise. 

The cost o f the post-PRP supervised program is usually not covered by 

insurance. Patients pay a set fee per month to p a rtic ip a te .

The pulmonary re h ab ilita tio n  program used in th is  study met the 

c r ite r ia  id e n tif ie d  in the lite ra tu re  as to services tha t should be
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provided by a m u ltid isc ip lin a ry  PRP (American Thoracic Society, 1981; 

Haas et a l . ,  1979; Hudson, 1984; Petty, 1980; Yee, Hodgkin, Zorn, & 

McLean, 1984). Many pulmonary re h a b ilita tio n  programs provide the 

educational component but lack the capab ility  o f providing the exercise 

component and other services offered by the PRP in th is  study.

Sample Selection

Pre- and post-PRP data were collected from 15 patients in the trea t 

ment group and 11 patients in the control group. The treatment group 

was composed o f patients diagnosed with COPD who had completed a 12-week 

m u ltid isc ip lin a ry  PRP. The control group was composed o f patients with 

COPD whose physicians generally did not re fe r patients to  m u lt id is c ip li­

nary pulmonary re h a b ilita tio n  programs.

The following c r ite r ia  were used in the selection o f  patients fo r 

the study:

1. The patient had been diagnosed w ith COPD.

2. The patient stated tha t dyspnea in terfered w ith  desired a c t iv i­

t ie s  and li fe s ty le .

3. The patient was w ill in g  to allow the inves tiga to r to make the 

home v is its  to co lle c t pretest and posttest data.

4. The patient had or was w illin g  to have pre- and post-PRP pul­

monary function tes ting .

5. The pa tien t's  physician was a pulmonary sp e c ia lis t.

5. The pa tien t's  physician had given the inves tiga to r permission

to  in v ite  the patient to partic ipa te in the study and was w ill in g  to

provide, fo r control group patients, the post-PRP pulmonary function

testing  at no charge to the patient or investiga to r. Post-PRP pulmon­

ary function testing was routine ly included with other post-program tes t 

ing.

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



No attempt was made to control fo r severity o f disease or co-existing 

conditions. Many patients were excluded from partic ipa tion  because o f 

the re s tra in t o f time in  the pre-PRP data co llection process. Most pa­

tie n ts  referred to the PRP entered the program less than 2 weeks a fte r 

re fe rra l. Patients who could not be v is ite d  p rio r to beginning the 

PRP were excluded from the study.

Setting

Data co llec tion  fo r  demographic information and measures o f dyspnea 

and se lf-care was done during pre- and post-PRP v is its  to each pa tien t's  

home. With the pa tien t's  w ritte n  consent, pulmonary function results 

were obtained from medical records at the PRP fo r treatment group pa­

tie n ts . Copies o f pulmonary function results fo r control group patients 

were mailed to the investiga to r.

Instrumentation

A ll measures o f  demographic variables, dyspnea, and se lf-care  were 

assessed using paper and pencil instruments. Pulmonary function tes t 

results were obtained from medical records. A ll paper and pencil in s tru ­

ments were typed in  pica p r in t with the te x t in short lines to increase 

readab ility  (Fry, 1972). Each patient was given a ba llpo in t pen to com­

plete the instrument and was allowed to keep the pen at the conclusion 

o f the v is i t .  For patients with visual impairment or reading d i f f ic u l ty ,  

the instruments were verba lly  administered. A to ta l o f seven instruments 

were used during the pre-PRP home v is i t :  (a) Patient Information form,

(b) Modified MHLC (Multidimensional Health Locus o f 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. A ll instruments were also used fo r the post-PRP home 

v is i t  except the Patient Information form and the Modified MHLC Scale.
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Each instrument was reproduced on a d iffe ren t color o f paper and a desig­

nated section was used fo r  scoring purposes. Pre- and post-pulmonary 

function results were obtained from medical records as previously 

described and recorded on a coding form used for a ll 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 f i r s t  noticed dyspnea, and co-existing 

health problems (see Appendix E). The demographic variables were used 

to describe the sample and to  determine the amount o f 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 r ig h t margin fo r 

the investigator to code data fo r analysis.

Modified MHLC Scale

The Modified Multidimensional Health Locus o f Control Scale measures 

the psychological variable o f perceived locus o f control over one's 

health. As a result o f the p ilo t  study, the investiga to r chose to define 

the results from the Modified MHLC Scale as demographic variables. The 

reader is  referred to the discussion o f the p ilo t studies fo r fu rthe r 

explanation o f th is  decision.

Permission was granted by the authors o f the MHLC Scale fo r use in 

th is  study (see Appendix F fo r related correspondence). The orig ina l 

MHLC Scale published by Wallston and Waliston (1978), actua lly  consists 

o f three subscales with a to ta l o f 36 items in a 6-poin t L ikert format. 

The MHLC Scale is also available in two 18-item equivalent forms 

id e n tifie d  as Form A and Form B. Form B was selected fo r  th is  study and 

modified by collapsing the 6-point L ike rt format to a 4-point L ikert 

scale (see Appendix G). The instructions, which were problematic in the
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p i lo t ,  were s im p lifie d . These modifications were made with the fu l l  sup­

port o f the p rin c ip le  author who was contacted by telephone (K. A. 

Wallston, personal communication, October 24, 1986). This modification 

o f the scale was also used in a study reported by Peterson and Rubinson 

(1982).

The Form B MHLC Scale contains three subscales o f six items each to 

measure: (a) in terna l health locus o f control (IHLC), (b) chance health

locus o f control (CHLC), and (c) powerful others health locus o f control 

(PHLC). People who generally believe th e ir  own actions determine health 

outcomes usually score highest on the IHLC scale. Those who believe 

health outcomes are determined by chance, fa te , 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 s ig n ifica n t others, 

usually score highest on the PHLC scale. The numerical values represent­

ing the L ike rt scale are summed to obtain the subscale scores. Appendix 

G l is ts  the spec ific  items from the Modified MHLC Form B representing 

each o f the subscales.

Wallston, Wallston, and DeVil1 is (1978) reported alpha r e l ia b i l i t ie s  

fo r the o rig ina l 36-item scale as ranging from .83 to  .86. R e lia b ilit ie s  

fo r the shorter equivalent forms ranged from .67 to .77. A heterogenous 

sample o f 115 persons waiting at the gates o f a metropolitan a irp o rt was 

used to assess r e l ia b i l i t y .  The r e l ia b i l i t y  o f an instrument is  a 

characte ris tic  o f tha t instrument tested with a specific  population under 

certain conditions (Pol i t  & Hungler, 1983). Data assessing the re lia ­

b i l i t y  o f the MHLC Scale with chron ica lly i l l  patients were not found.

Nagy and Uolfe (1984) used the MHLC Scale in  a study of patients with 

COPD, but the r e l ia b i l i t y  s ta t is t ic s  provided were those previously 

given from the sample at the a irp o rt. Other studies evaluating the
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instrument have been done with college students (Lau & Ware, 1981; 

Wallston & Wallston, 1981) and s im ila r results obtained. V a lid ity  o f 

the instrument was not addressed in  published studies.

Usual Dyspnea VAS

A 100mm visual analog scale, anchored at the extremes as no d i f ­

f ic u l ty  breathing and unable to breathe, was used to  measure usual dys­

pnea. The investigator ve rba lly  explained the ins truc tions which were 

also printed on the instrument copied on yellow paper (see Appendix H). 

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

tim e. The patient was instructed to  use the pen to put a mark through 

the 100mm line  corresponding to usual dyspnea. When scoring the in s tru ­

ment, the investigator applied the 0-point o f a m illim e te r ru le r to  the 

0 po in t o f the 100mm lin e ,  and recorded the pa tien t's  usual dyspnea 

score as the m illim eter po in t a t which the pa tien t's  mark transected 

the VAS. The same ru le r was used fo r a ll measurements.

C arrie ri et a l . (1984) stated tha t visual analog scales measure 

dyspnea with increasing s e n s it iv ity  and accuracy. Stark and Gambles 

(1980) used a VAS in healthy subjects to  assess breathlessness and found 

tha t the re la tionship  between the VAS score and ve n tila tio n  showed 

w ith in -sub ject, or in tra -ra te r  r e l ia b i l i t y ,  and supported concurrent 

v a lid ity .  Woodcock, Gross, and Geddes (1981) found tha t VAS breathless­

ness scores decreased in patients w ith emphysema with the administration 

o f oxygen during exercise as one would expect. Limited documentation 

was available regarding the v a lid ity  and r e l ia b i l i t y  o f visual analog 

scales as a measurement o f  dyspnea.

Worst Dyspnea VAS

The VAS used to assess worst dyspnea was iden tica l to the VAS fo r 

usual dyspnea with the exception o f 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  a t the point corresponding to the most short 

o f breath you have ever f e l t . Both levels o f dyspnea, usual and worst, 

were measured in  th is  study fo r the purpose o f assessing whether the 

patient conceptually understood th is  symbolic form o f measurement. 

Log ica lly , the worst dyspnea score should have been greater than the 

usual dyspnea score. VASs have been extensively used in  assessing 

dyspnea (C a rrie ri e t a l . ,  1984). Carrieri was contacted by telephone 

and recommended the use o f both measures with the VAS and also recom­

mended the use of the Modified Borg Scales to assess criterion-referenced 

v a lid ity .  C arrie ri stated a corre la tion o f .90 was obtained between 

dyspnea scores measured by the VAS and Modified Borg Scale in a small 

study involving intensive care patients (V irg in ia  C a rr ie ri, personal 

communication, October 25, 1986). The data have not been published to 

date.

Usual Dyspnea Modified Borg Scale

The same d e fin itio n  o f usual dyspnea used fo r the VAS was also used

fo r the Modified Borg Scale. With th is  instrument, however, the patient 

was to  se lect the phrase on a scale which best described usual dyspnea. 

The instrument was reproduced on l ig h t  pink paper and the patient was 

instructed to  c irc le  the number corresponding to the appropriate phrase 

(see Appendix K).

A modified version o f the o rig ina l Borg Scale which measured per­

ceived exertion was f i r s t  published by Burdon et a l. (1982) to assess 

dyspnea. These authors reported a .88 corre la tion between breathless­

ness, as measured by the modified scale, and FEVj, providing a measure

o f crite rion-re fe rence v a lid ity .  These patients were assessed a fte r 

the inha la tion o f histamine. Data from the modified scale were treated
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as in te rva l data, although the in te rva ls  were unequal. The levels were 

numbered as 0, 0.5, 1, 2, and 3 with equal in te rva ls  numerically through 

level 10. A ll levels had descriptive phrases except levels 6 and 8 

which made discrim ination between levels d i f f ic u l t .

The Modified Borg Scale (Burdon et a l . ,  1982) was revised by using 

equal in te rva l d ig its  to label the levels as 0 through 9 and by using 

phrases to describe a ll leve ls. The t i t l e  o f the instrument was re­

tained. The level c irc led  by the patient was the score recorded fo r 

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 o f both the VAS and Modified Borg Scale to measure usual 

and worst dyspnea allowed the investigato r to  assess criterion-referenced 

v a lid ity .  The results are reported in the findings.

Self-Care Questionnaire

The 31-item Self-Care Questionnaire was developed by the investiga­

to r  fo r th is  study based on spec ific  se lf-care actions fo r COPD patients 

described in  research, patient education m ateria ls, and other lite ra tu re . 

The self-care actions were id e n tifie d  w ith in  the context of Orem's uni­

versa l, developmental, and health-deviation self-care requisites as 

il lu s tra te d  by the matrix in Appendix I .

Each item had five in te rva l options assigned point values o f 0 to 

4 that were summed to obtain the score. For 28 o f 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 o f these behaviors (e .g ., smoking) constituted
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se lf-care . Much care was taken to develop an instrument providing in ­

terval level data so that in fe re n tia l s ta t is t ic a l methods could be ap­

plied to tes t the hypotheses in  th is  study.

As with the other instruments used in th is  study, the Self-Care 

Questionnaire was prepared in pica type, double-spaced, with short lin e  

lengths. The questionnaire was printed on green paper and instructions 

were verbally given and stated on the instrument (see Appendix J ).

To assess content v a lid ity ,  the Self-Care Questionnaire was sub­

mitted to  a panel o f experts consisting o f seven nurses with expertise 

in the nursing care o f patients with resp ira tory disease. Six nurses 

returned evaluations o f the instrument. Two nurses were directors o f 

pulmonary re h a b ilita tio n  programs. Three members o f the panel had ex­

tensive c lin ic a l experience, were prepared as pulmonary c lin ica l spec­

ia l is ts ,  and had a master o f science o f nursing degree. One panel mem­

ber was a former head nurse o f a chronic resp ira to ry  care unit at a 

large southeastern medical center. One nurse, who was a c lin ica l spec­

ia l is t ,  was also doctora lly  prepared. The nurses were mailed a cover 

le t te r ,  the Self-Care Questionnaire, and an evaluation form asking them 

to evaluate each item using three c r ite r ia :  (a) Does th is  item re fle c t

a self-care behavior?, (b) Is the behavior appropriate fo r 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 v a lid ity  o f an instrument. The correspondence mailed to 

the panel o f experts and the summary o f th e ir  evaluations are included 

in Appendix K. The nurses wrote many comments, but generally agreed tha t 

most o f the items re flected self-care actions which were appropriate 

fo r patients with COPD. The panel was divided in th e ir  evaluations of 

items 21 through 25 which c luste r actions in  which patients allow others
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to  do things fo r  them such as bathing, grooming, housework, or yard 

work. Some members o f the panel did not consider these behaviors to 

be self-care actions, stressing the need fo r the pa tien t to maintain 

independence. Others interpreted these actions as acceptance of the 

lim ita tio ns  imposed by the disease and that allowing others to do these 

things for them was a self-care action. Due to  the lack o f consensus 

among the panel, the investigator decided to leave these items on the 

questionnaire and evaluate the resu lts . Some revisions were made and 

the fin a l form o f the instrument used in the study is  provided in  Appen­

dix J.

Assessment o f construct v a lid ity  was not appropriate due to the 

small sample. A minimum sample size o f 10 patients per item or a to ta l 

o f 310 patients would be necessary to meet the c r ite r ia  fo r performing 

facto r analysis (Nunnally, 1978). Assessment o f r e l ia b i l i t y  using alpha 

to measure in te rna l consistency is  reported in  the find ings.

Pulmonary Function

FVC, FEVp FEfr25%-75%’ and MVV measurenients were obtained from the 

medical record with w ritten consent from each patient (see Appendix L). 

Three spirometry tes ting  devices were used to obtain the results reported 

in  th is  study. Each patient was pre- and post-tested on the same device 

by the same resp ira to ry  therap ist or technician. A ll three devices pro­

vided a d ig ita l p rin t-o u t o f the resu lts . The Gould 2100 Pulmonary Func­

tio n  Testing (PFT) Lab was used to  measure spirometry o f a ll 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 

te s t the other four patients in the control group. A ll three devices 

used in  th is  study were reported to meet the manufacturers' specifica­

tions for ca lib ra tio n  and standardization.
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Protection o f Human Subjects

The In s titu tio n a l Review Board o f the University of Alabama at 

Birmingham approved the study fo r protection o f human subjects (see 

Appendix M). Each patient was sent a le t te r  introducing the study.

The le t te r  was followed by a telephone ca ll from the investiga to r who 

explained the study using the dialog in Appendix N. Patients who chose 

not to pa rtic ipa te  received no fu rthe r communication from the investiga­

to r . Patients who chose to  partic ipa te  could withdraw at any time.

Each patient gave w ritten  consent fo r the investigato r to obtain pulmon­

ary function test resu lts . A ll data were treated con fid en tia lly  and 

coded fo r analysis.

Written permission was given by the administrator o f the pulmonary 

re h a b ilita tio n  center fo r the investigato r to communicate w ith the s ta f f  

to obtain information needed fo r  potential treatment group patients 

(see Appendix 0). In accordance with in s titu t io n a l po lic ies  in a 

clinic-based practice , one physician sent an explanatory le t te r  to poten­

t ia l  control group patients w ith a form enclosed authorizing the phy­

s ic ian  to release th e ir  names, address, and telephone number to the in ­

vestiga to r. Information needed to contact other potential patients for 

the control group was provided by a s ta f f  member working w ith a physician 

in  another clin ic-based practice.

Procedure

Pulmonary spec ia lis ts  who referred patients to the PRP were sent 

le tte rs  to : (a) explain the study, (b) ask permission to contact th e ir

patients regarding pa rtic ipa tion  in  the study, and (c) request the phy­

sicians to provide the post-PRP spirometry testing  fo r control group 

patients in  th e ir  o ffices (see Appendix Q). Nine of ten physicians 

responded po s itive ly .
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The investiga to r met with the nurse coordinator and s ta f f  o f the 

PRP each week to id e n tify  potential patients. Obtaining the sample 

proved to be the most d i f f ic u l t  aspect o f th is  study. O rig ina lly , the 

control group was to be composed o f patients who had been referred to 

the PRP, but elected not to enroll in  the program. Very early in imple­

mentation o f the study, the investigator had to  redefine the method o f 

sample selection fo r the control group because the patients who chose 

not to  enro ll were also not w illin g  to  partic ipa te  in the study.

To maintain the study design and obtain a control group o f patients 

not enrolled in the PRP, the investigator sent a le t te r  to other pu l­

monary spec ia lis ts  located in the same metropolitan area, who did not 

re fer patients to m u ltid isc ip lina ry  re h a b ilita tio n  programs (see Appen­

dix R). A ll the physicians were w il l in g  to allow the investigator to 

contact th e ir  patients and provide the necessary information but most 

lacked the ca p a b ility  o f providing the spirometry testing . Patients o f 

two physicians were used fo r the control group; patients o f seven phy­

sicians were used fo r the treatment group.

A ll patients received the le t te r  in Appendix N explaining the study. 

Several days la te r ,  the investigator telephoned the patients and ex­

plained the study in more depth using the dialog in Appendix N. I f  the 

patient refused to  pa rtic ipa te , there was no fu rthe r communication from 

the investiga to r. I f  the patient agreed to pa rtic ipa te , a mutually con­

venient time was arranged fo r the investiga to r to v is i t  the patient at 

home to co lle c t data.

The day before the scheduled v is i t ,  the investiga to r called to 

v e rify  the appointment. Most patients were home at the designated time. 

A ll patients lived  w ith in a 100-mile radius o f the metropolitan area.
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Upon a rr iv a l a t the home, a w e ll-ligh ted  area with seating near 

the patient was requested. The study was explained again with emphasis 

on the post-PRP v is i t  which would follow  in 3 months. The patient was 

given the inves tiga to r's  home phone number in the event of any questions 

or desire to withdraw from the study. The need fo r  pre- and post- 

pulmonary function testing was explained, and the pa tien t's  cooperation 

was s o lic ite d . 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 fo llow ing 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 ba llpo in t pen to complete the instruments 

which were removed from the clipboard as completed. Four patients ex­

perienced visual impairment or d if f ic u lty  reading. Instruments were 

administered verba lly to these patients. To fa c i l i ta te  th is  process, the 

five possible responses to most o f the items on the Self-Care Question­

naire were printed in large le tte rs  on a le t te r  size sheet of cardstock 

paper. The four options o f the Modified MHLC Scale were printed on the 

reverse side (see Appendix S).

The to ta l length of the v is i t ,  fo r data co llec tion  purposes only, 

averaged 30 to 45 minutes. However, many o f the patients were conver­

sant and most v is its  lasted an hour or longer. The investigator con­

cluded the v is i t  by reminding the patient of the return v is it  in 3 

months which would be arranged a few weeks in  advance by phone.

Sample selection and data co llection fo r both groups extended over 

a 12-month period. Through weekly meetings with the s ta f f  of the PRP, 

the investigato r learned o f patients who developed problems and withdrew 

from the program. A sample size o f 20 patients in  each group was desired;
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however, due to a t t r i t io n ,  lim ited  access to  control group pa tients, and 

the extended time period since the f i r s t  patients became involved in 

the study, sample selection ended with 15 treatment group patients and 

11 control group patients. Data co llec tion  extended another 3 months 

u n til post-PRP data were collected from the las t few patients.

An appointment was made by phone, and the investigator returned to 

the pa tien t's  home 3 months a fte r the f i r s t  v is i t  to co lle c t post-PRP 

data. The same procedures used fo r  the pre-PRP v is i t  were followed w ith 

the omission o f the adm inistration o f the Patient Information form and 

the Modified MHLC Scale. Arrangements fo r the post-pulmonary function 

testing  o f control group patients were made during the v is i t .  A ll pul­

monary function tests were completed w ith in 2 weeks o f the post-PRP 

home v is i t .

A copy o f the d ig ita l p r in t-o u t results of pulmonary function tests 

were mailed to the investiga to r fo r  each control group pa tien t. The 

investigator obtained the resu lts fo r treatment group patients from 

medical records at the PRP.

Summary o f P ilo t Studies

The procedure proposed fo r  sample selection in th is  study was used 

without d i f f ic u l ty  in the in i t ia l  p ilo t  study. Pre-PRP data only were 

collected from eight pa tien ts , w ith four in  each group. The treatment 

group was composed o f patients who entered the PRP. The control group 

consisted o f patients who chose not to enter the PRP. The dependent 

variables were severity  o f i l ln e s s , se lf-care , and health locus o f con­

tro l .

The instrument to measure severity o f illn e ss , developed by the in ­

vestigator, was problematic in  administration and scoring. The
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instrument attempted to  measure dyspnea and, because o f the problems 

encountered, was replaced by the VAS and Modified Borg Scales fo r  use 

in th is  study.

The Self-Care Checklist used in  the f i r s t  p ilo t study was developed 

by the investiga to r and lis te d  eight items considered to be c r i t ic a l  

se lf-care behaviors. Although the options indicated frequency o f per­

formance of the behaviors, the instrument did not y ie ld  data tha t could 

be scored. The inadequacies o f the tool led to to ta l revision o f the 

instrument.

Health locus o f control was treated as a dependent variab le in the 

f i r s t  p ilo t  study. The orig ina l 6-point L ike rt Scale o f the MHLC Form 

B was problematic. Only one o f the eight patients completed the scale 

without asking fo r c la r if ic a t io n . A ll had d if f ic u lty  w ith the w ritten  

instruc tions and v/ording o f items. Although the items are w ritte n  at 

a 5th- to  6th-grade reading level (Wallston et a l . ,  1978), the in s tru c ­

tions contained many po lysyllabic words in  lengthy sentences. A ll items 

were worded in the form o f _I statements w ith verbage most applicable to 

healthy ind iv idua ls . Chronically i l l  patients had d i f f ic u l t y  expressing 

agreement or disagreement w ith statements such as: " I f  I become s ick, I 

have the power to  make myself well again" (MHLC, Form B, p. 1). As a 

re su lt o f these problems, scores were questionable.

Follow-up p ilo t  studies were designed to  test only the instruments, 

since the method of sample selection was not a problem in  the in i t ia l  

study. Patients pa rtic ipa ting  in the PRP composed the samples to  tes t 

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 w ritte n  in s tru c ­

tions and completed the scales without d if f ic u lty .  High corre lations

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



85

were found between the Usual Dyspnea VAS and Modified Borg Scales and 

between the Worst Dyspnea VAS and Modified Borg Scales. The new Self- 

Care Questionnaire was administered to  12 PRP patients who completed 

the instrument w ithout d if f ic u lty .  The Modified MHLC Scale (Form B), 

w itn a 4-poin t L ike rt scale and s im p lified  instructions was adminis­

tered to  10 PRP patients who completed the instrument with less d i f ­

f ic u lty  than the control group.

Health locus o f control (HLC) was retained in  th is  study as one o f 

many demographic variables because of the investiga to r's  in te rest in 

psychological variables which may be a factor in  the performance of 

se lf-care actions. Problems encountered with administration o f the MHLC 

scales in  the in i t ia l  p i lo t  study led to the decision to delete HLC as 

a dependent variable in  the current study.

The in i t ia l  p i lo t  study, subsequent instrument revisions and re- 

evaluations, followed by fu rthe r p i lo t  testing o f instruments extended 

over a 6-month period. This process allowed the id e n tific a tio n  o f major 

problems w ith instrumentation which were addressed and appropriately 

resolved p r io r to implementation o f  th is  study.

S ta tis tica l Analysis 

Descriptive s ta t is t ic a l procedures were used to analyze data from 

the Patient Information form to describe the sample. Demographic varia ­

bles were also entered in to stepwise m ultip le regression equations to 

te s t hypotheses 4, 5 , and 6 which state that the variance in dyspnea, 

se lf-ca re , and pulmonary function, respective ly, explained by the demo­

graphic variables is equal to 0.

M u ltiva ria te  analysis o f co-variance (MANCOVA) was used to test 

hypotheses 1, 2, and 3 which stated tha t there was no difference post-PRP
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between groups in dyspnea, se lf-ca re , and pulmonary function, respec­

t iv e ly .  MANCOVA was selected to  allow control fo r pre-PRP differences 

between groups.

R e lia b ility  o f the Self-Care Questionnaire was tested with 

Cronbach's alpha. Correlation procedures were used to assess c r ite r io n - 

referenced v a lid ity  o f the VAS and Modified Borg Scales.

A ll s ta t is t ic a l analyses were done w ith  the SPSSPC Plus s ta t is ­

t ic a l package except fo r alpha r e l ia b i l i t ie s  which were done using 

SPSSX on a mainframe computer. Hypotheses were tested at the .05 level 

o f s ign ificance . Findings are reported in  the next chapter.
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CHAPTER IV 

Findings

Presented in  th is  chapter are a description o f the sample, testing  

o f  hypotheses, supplemental analyses, and additional find ings. Findings 

are discussed in  re la tion  to previous research.

Description o f Sample

The to ta l convenience sample in i t ia l l y  consisted o f 34 patients 

with 21 in the treatment group and 13 in the control group. Pre-PRP 

data were obtained fo r these patients; however, as a resu lt o f a t t r i ­

t io n , post-PRP data were collected from only 15 treatment and 11 control 

group patients. Reasons fo r a t t r it io n  are given in Table 1. Data from 

the eight patients who did not complete the study were not entered into 

analysis.

The a t t r i t io n  rate fo r the PRP patients was 24%. This is  not con­

sis ten t w ith the overall a t t r i t io n  rate fo r the PRP which the nurse coor­

dinator reported as 20%. The rate and reasons for a t t r i t io n  are 

consistent w ith those ide n tifie d  by Shenkman (1985) who found a 73% a t­

t r i t io n  rate in  a spec ific  pulmonary re hab ilita tion  program. In a study 

that addressed factors contributing to a t t r i t io n  rates, Shenkman report­

ed that patients who fa ile d  to complete the program had higher scores 

on measures o f psychological variables such as helplessness, hopeless­

ness, and a lienation  when compared to those who completed the program.

87
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Table 1

Reasons fo r A t t r i t io n  in Study Sample

Da -f* t o n t1 V4 V  i  w l  1 L Group Reason

1 T Developed gastro in testina l symptoms. Did 
complete PRP at a la te r  time.

2 T Hospitalized fo r  acute gastro in testina l 
bleeding. Did not return.

3 T Unknown, stopped coming.

4 Developed back pain. Did not return.

5 T Hospitalized w ith large spontaneous 
pneumothorax. Did complete PRP at la te r 
time.

6 T Developed life -th re a ten ing  arrhythmias 
with exercise, re fracto ry to treatment. 
Did not re turn.

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

8 C Failed to keep post-PRP home v is i t  appoint­
ments with investiga to r.

T = Treatment group; C = Control group

The development o f  complicating health problems, such as those id e n ti­

fied  in  Table 1, was not ide n tifie d  by Shenkman as a contributing factor.

A ll patients in  the study lived w ith in  a 100-mile radius o f the 

metropolitan area. The most d istant PRP pa tient lived 75 miles from 

the re h a b ilita tio n  fa c i l i t y  but was brought each day to  the center by 

fam ily. Many patients used the van service provided by the fa c i l i ty .
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Descriptive data fo r the sample, obtained from the Patient In fo r­

mation form, are presented in  Table 2. The mean age was 66 years. The 

ra tio  o f males to females fo r the to ta l group was almost equal; how­

ever, the ra tios w ith in  groups were not.

Table 2

Comparison o f Control and Treatment Groups on 
Demographic Variable?

Variable Treatment 
n = 15

Control 
n = 11

Total 
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
Ui dowed 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 o f 

the to ta l population o f patients with COPD in  re la tion  to the variable 

o f  race. Only two patients, both in the control group, were black; 

however, COPD is  not more common to e ith e r race. The same e tio log ies, 

such as c igarette smoking and environmental exposure, are common to 

both races. Fewer black patients are referred to the PRP. The physi­

cians in pri vate practice who re fe r 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 co llec tion  phase, but neither pa­

t ie n t  completed the study.

The patients in  both groups were diverse in  educational background. 

A ll patients were l i te ra te ,  but several were unable to  read data co llec­

tio n  instruments because o f visual impairments.

All patients in  the study were married, liv in g  with th e ir  spouse, 

o r widowed. Income range was collected as an ind ica to r o f socioeconomic 

status. Patients in  the treatment group had Medicare and/or other 

insurance that paid 80% to 100% of the costs o f 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 ­

b les; the descriptive s ta t is t ic s  are given in  Table 3. The number o f 

years since the patient f i r s t  noticed shortness o f breath was markedly 

d iffe re n t between the groups w ith means o f 24 years fo r the control 

group and 5.50 years fo r  the treatment group. The treatment group re­

ported a greater pack year h is to ry  w ith a mean o f 48.9 years, compared 

to  a mean o f 26.60 years fo r the control group. An unusual characteris­

t i c  o f the to ta l sample was th a t seven patients (26.9%) stated they had
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Table 3

Comparison o f Treatment and Control Groups on 
Selected Demographic Variables

Variable/Group Mean
Standard

Deviation Range

Age
Treatment (ji = 15) 69.50 6.36 58-82
Control (n̂  = 11) 61.73 6.70 50-74

Years Short o f 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

Modified MHLC Scores

IHLC (In te rna l) 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 o f these seven patients were in  the control group. 

Four reported shortness o f breath since childhood and did not smoke for 

th is  reason.

Health locus o f control was treated as a demographic variable in 

th is  study. In comparing the groups on the Modified MHLC subscales, 

the mean scores were s im ila r fo r  both groups on IHLC and CHLC scales. 

The control group scored s l ig h t ly  higher on the PHLC scale. The
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possible score range fo r 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 

h is to ry , hosp ita liza tions, and co-existing health problems. Only two 

patients reported tha t they had qu it work because o f lung problems.

Only three patients had been hospitalized in the la s t year because o f 

lung problems. The most commonly reported co-existing health problem 

was a r th r i t is .  Only one treatment group patient had a co-existing 

health problem when he entered the program tha t made him unable to com­

plete the PRP. His cardiopulmonary disease led to  the development o f 

l i f e  threatening dysrhythmias, re frac to ry  to treatment, with the PRP 

exercise component.

Descriptive data were assessed fo r o u tlie rs  using s ta t is t ic a l pro­

cedures. The presence o f ou tly ing data was assessed using standardized 

scores. Scores outside o f three standard deviations were considered to  

be o u tlie rs  (Tabachnick & Fidel 1 , 1983). No dependent variables had 

o u tlie rs . The only outly ing data were collected from one subject in 

the treatment group. Age and years since f i r s t  noticed shortness o f 

breath were the o u tlie rs . This patient was 45 years o ld , the youngest 

in the treatment group, and was the only pa tien t in  the treatment group 

with a h is to ry  o f asthma since childhood. This patient reported a 

40-year period since f i r s t  noticed shortness o f breath.

Tabachnick and Fidel 1 (1983) described a method fo r handling out­

l ie rs  which avoids the deletion o f the subject but "preserves the 

deviancy o f the data without allowing i t  to be so deviant that i t  per­

turbs corre la tion" (p. 76). The outly ing score fo r age was lowered to  

1 year below the lowest non-outlying score fo r  age in  the treatment
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group. The outly ing score fo r years since f i r s t  noticed shortness o f 

breath was lowered to  1 year above the highest non-outlying score fo r 

th is  variable. The data in Table 3 re fle c t these changes.

Normality o f the sample was assessed by skewness, calculated as 

the ra tio  o f skewness to  its  standard e rro r. A z value w ith in + 2.58 

deviations from the mean supported the assumption o f normality. Prior 

to  changing the outly ing observation fo r years since f i r s t  noticed 

shortness o f breath, the z value was + 4.60. A fte r lowering the observa­

tio n  fo r th is  pa tien t, the z value was 1.19. Studentized residuals and 

Cook's distance showed no s ig n ifica n t o u tlie rs  a fte r adjustments.

Analysis o f Data 

The SPSSPC Plus s ta t is t ic a l package was used fo r data analysis. 

M u ltiva ria te  analysis o f covariance (MANCOVA) was used to tes t hypo­

theses 1 , 2 ,  and 3. A separate analysis was done fo r each hypothesis. 

M ultip le regression procedures were used to  tes t hypotheses 4, 5, and 6 

with an analysis fo r each dependent variable in each hypothesis. Hier- 

archial analysis adjusted fo r  nonorthogonality resu lting from unequal 

sample sizes (SPSS, In c ., & Norusis, 1986a). There were no missing data 

fo r the 26 patients. Data fo r the dependent variables contained no out­

l ie rs .  Hypotheses were tested at the .05 leve l o f s ignificance.

Hypothesis 1 stated there is no s ig n if ic a n t 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 

te s t th is  hypothesis.

Assumptions were tested p rio r to the hypothesis. Box's M was used 

to tes t fo r homogeneity of variance. The m u ltiva ria te  test o f co- 

variance among pre- and post-PRP measures o f dyspnea was not s ign ifica n t
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(£ = 1.15326, £  = .246), supporting the assumption o f homogeneity o f 

variance. Tests fo r homogeneity o f regression were also non-s ign ificant 

(p = .879), supporting th is  assumption. Scattergrams demonstrated no 

cu rv ilinea r re la tionsh ips. The p o s s ib ility  o f a v io la tion  o f  the as­

sumptions o f m u lt ic o llin e a r ity  and s ingu la rity  was suspected from the 

corre la tion matrix o f the variables which reported m ultip le s ig n if ic a n t 

corre la tions. The matrix is  given in Table 4. The presence o f m u lt i-  

coil in e a rity  was confirmed by the determinant computed as .00692. M u lt i­

c o llin e a r ity  resu lts  in unstable regression coe ffic ients and sampling 

in s ta b il i ty  due to increased standard errors (SPSS, In c ., & Norusis, 

1986b). These problems decrease the p robab ility  o f re jecting  the nu ll 

hypothesis (Cohen & Cohen, 1975).

The MANOVA procedure tests fo r covariance, allowing fo r control o f
p

pre-test differences between groups (l.'iner, 1962). H o te lling 's  T was 

used to tes t the f i r s t  hypothesis and was reported as .08374 with an 

approximate £  (4 , 17) o f .35588 and a significance level o f .836. The 

four combined post-PRP measures o f dyspnea were not s ig n if ic a n tly  a f­

fected by group when adjustment was made fo r covariate pre-PRP d i f ­

ferences. With no s ig n ifica n t difference in  dyspnea found between the 

groups post-PRP, the nu ll hypothesis was not rejected. Because the 

m u ltiva ria te  analysis was nonsign ificant, examination of univariate 

results was not appropriate. As a resu lt o f the problem with m u ltico l­

lin e a r ity ,  another MANOVA procedure was done deleting a ll but one o f the 

variables fo r dyspnea. The resu lts  are reported in the supplemental 

analyses.

There were no comparable studies in lite ra tu re  which assessed 

dyspnea fo llow ing completion o f a re ha b ilita tio n  program. Other inves­

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

Correlation Matrix o f Dyspnea Variables

Variable PUVAS PWVAS PUBORG PWBORG UVASP WVASP UBORGP WBORGP

PUVAS 1.0000

PWVAS .4563* 1.0000

PUBORG .5891** .3391 1.0000

PWBORG .4785* .7784* .3701 1.0000

UVASP .2603 .2212 .3431 .3908 1.0000

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

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

WBORGP . 3 1 1 0 . 7 2 6 4 * * .0922 . 5 3 4 2 * - . 0 2 0 0 .6225** .3380 1.0000

*p <  .01 
*Tp <  .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



found symptomatic improvement in  patients post pulmonary rehab ilita tion  

programs (Kimbel et a l . ,  1971; Moser et a l . ,  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 s lig h t ly  while the Modified Borg score decreased s lig h t ly  fo r 

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 fo r Measures .
o f Dyspnea

Pre Post
Variable/Group Mean S.D. Mean S.D.

UVAS
Treatment (^  = 15) 29.93 21.28 27.02 17.79
Control (jn = 11) 30.27 32.55 34.27 29.26
Total (in = 26) 27.77 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 15.40

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 fo r  the purpose of 

evaluating criterion-referenced v a lid ity . In assessing c r ite r io n - 

referenced v a lid ity ,  the c r ite r io n  to which an instrument is being re­

lated should be an operationalization o f the same construct (Knapp, 

1985). The matrix in  Table 4 gives the correlations between the four 

scales which measure the construct o f dyspnea. Although the m ultip le  

s ig n ifica n t corre lations created the problem with m u lt ic o llin e a r ity , the 

correlations do support criterion-referenced v a lid ity  and indicate that 

the instruments are measuring the same construct. S ign ifican t corre la­

tions were found between usual dyspnea and worst dyspnea measured pre- 

PRP. The stronger corre lation pre-PRP was in  worst dyspnea ( r  = .78,

2  < .001). The corre la tion between the two pre-PRP measures o f usual 

dyspnea was .59 (p <. .001).

Hypotheses 2 stated there is no s ig n ifica n t difference between 

groups post-PRP as measured by the summative score on the Self-Care 

Questionnaire. One ANCOVA analysis was done to tes t th is  hypothesis.

Homogeneity o f variance was demonstrated by a nonsignificant Box's 

M (_F = 1.05925; d f = 3,39136; £  = .065). The assumption of homogeneity 

o f regression was supported (£ = .883). The assumptions related to 

m u lt ic o llin e a r ity  and s ingu la rity  were met as demonstrated by a non­

s ig n ifica n t w ith in  ce ll corre la tion  determinant o f .54252. Scattergrams 

revealed no cu rv ilin ea r re lationships.

The MANOVA procedure tested fo r post-PRP differences between group 

means with adjustment for pre-PRP self-care score differences between 

groups. The F s ta t is t ic  fo r adjusted covariance o f sequential sums of 

squares tes ting  the difference between groups was 3.72 with 1, 23 

degrees o f freedom and a £ value o f .066. The null hypothesis o f no 

s ig n ifica n t difference between the groups in  post-PRP self-care scores
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was retained. Cell means, standard deviations, and ranges in  s e lf-  

care scores are given in Table 6. The pre-PRP mean se lf-care score was 

higher in  the control group than the treatment group; the means were 

80.18 and 69.60, respective ly. This could be a function of the longer 

length o f time reported fo r  years by the control group since f i r s t  

noticed shortness o f breath. The longer h is to ry  o f dyspnea, combined 

w ith the higher mean dyspnea score in  the control group, could have led 

to  the opportunity to learn more self-care actions and more frequent per­

formance o f the se lf-care  actions id e n tifie d  in  the questionnaire. Pa­

tie n ts  w ith COPD often discover the effectiveness o f  techniques, such as 

pursed l ip  breathing, w ithout having been taught the s k i l l  (C arrie ri 

e t a l . ,  1984). Orem (1985b) stated: "The a b i l i ty  fo r  engaging in s e lf-

care develops in  the course o f day to day liv in g  through the spontaneous 

process o f learning" (p. 106).

Table 6

Cell Means and Standard Deviations of Self-Care 
Questionnaire Scores

Score/Group Mean
Standard
Deviation Range

Pre-PRP Self-Care Score
Treatment (n = 15) 69.60 16.01 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 se lf-care  scores increased in the treatment group, 

but decreased in control subjects, resulting in group mean scores 

s lig h t ly  more than one point apart. Due to changes w ith in  the groups, 

the to ta l mean score fo r both groups increased by only two points.

There were no studies in  the lite ra tu re  with which to compare

these resu lts . Several studies id e n tifie d  self-care actions, but none 

attempted to measure frequencies o f self-care behaviors. The study by 

Howland et a l . (1986) measured knowledge retained one year post-PRP but

did not measure behaviors. The Cronbach alpha co e ffic ie n t fo r the pre-

PRP self-care scores was .82. Alpha estimates the in te rna l consistency 

or homogeneity o f an instrument (Sax, 1980). The alpha coe ffic ien t 

demonstrates a high degree o f in terna l consistency but, as with other 

types o f r e l ia b i l i t y ,  are a function o f an instrument administered to a 

spec ific  population under certain conditions (Waltz & Bausell, 1981).

Test-retest r e l ia b i l i t y  was demonstrated by the s ta b i l i t y  o f the 

pre- and post-PRP scores o f the control group. Pearson r  was computed 

as .77 (p < .0 1 ) . The potentia l fo r  memory e ffects is  a recognized 

lim ita tio n  o f te s t-re tes t r e l ia b i l i t y ;  however, the measure is  con­

sidered a useful addition to  resu lts supporting in terna l consistency 

(P o lit & Hungler, 1983).

As previously stated, the panel o f experts who evaluated the S e lf- 

Care Questionnaire fo r content v a lid ity  were divided in  th e ir  evaluations 

o f items 21 through 25 which c lus te r actions in which patients allow 

others to do things fo r them such as bathing, grooming, housework, or 

yard work. Eight patients reported allowing help with bathing ra re ly 

or sometimes. Six reported allowing assistance with grooming with a 

frequency range o f ra re ly  to  sometimes. Twenty patients stated they 

needed help with yard work ranging in frequency from ra re ly  to very
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often; while 17 patients ra re ly to very often needed assistance with 

house chores. Self-care was defined fo r th is  study as the process by 

which an individual assumes an active decision-making role in the per­

formance o f a c t iv it ie s  which allow the individual to function e ffe c tive ly  

in  promoting or maintaining the ind iv id u a l's  optimum state o f health. 

Within the context o f th is  d e fin it io n , the decision to allow others to 

assist w ith se lf-care actions constitutes se lf-care.

Pre-PRP to ta l sample rank-ordered means and standard deviations 

fo r item scores on the Self-Care Questionnaire are given in Table 7.

The items are ranked from most frequently performed to least frequently 

performed se lf-care  actions. Each action was performed at least rarely 

by one or more patients. Item 31 had the greatest mean because o f the 

p o s s ib ility  o f m ultip le answers. The item asked: "What do you do to 

help you re lax when you get short o f breath?" Each spec ific  action was 

lis te d  and scored by frequency o f performance then tota led to  obtain the 

item score. A ll other items had a maximum possible mean o f 4.0. The 

self-care actions receiving the lowest frequency ratings were using 

steam, allow ing help with bathing, and allowing help with grooming.

Hypothesis 3 stated there is no s ign ifica n t difference in pulmon­

ary function post-PRP as measured by the FVC, FEV ,̂ an(̂

One MANCOVA analysis was done to tes t th is  hypothesis.

The te s t o f homogeneity o f variance in pulmonary function variables 

was nonsignificant (Box's M: £  = 1.03043, £ = .420), supporting the 

assumption o f  homogeneity o f dispersion matrices. A common slope could 

be assumed from the regression coe ffic ie n t which was nonsignificant at 

£  = .446, supporting the assumption o f homogeneity o f regression. No 

cu rv ilin e a r relationships were found in examining the sca tte rp lo ts .
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Table 7

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

Rank Item Mean SD

1 31. A c tiv it ie s  to relax 8.54 3.29
2 26, Keeps appointments 3.96 .20
3 11. (Avoids) 0TC sleep meds 3.92 .39
4 8. Takes medications as prescribed 3.69 .74
5 29. Takes a ll o f a n tib io tic 3.69 .79
6 28. Reports signs o f 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) 0TC 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 d istractions 2.19 1.70
14 25. Reduces a c tiv it ie s 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 f lu  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. S its , leans forward when SOB 1.65 1.55
22 7. Uses pursed l ip  breathing 1.58 1.45
23 24. Allows help with house work 1.46 1.33
24 12. Knows a ir  qu a lity  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 s lip  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

M u lt ic o llin e a r ity  and s ing u la rity  were suspected from the high cor­

re la tions between the four variables given in  Table 8 and confirmed by 

the determinant o f < .00001. When m u lt ic o llin e a r ity  ex is ts , the
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s ta b il ity  and in te rp re ta tion  o f the results are questionable (SPSS,

Inc ., 1986). The p rob a b ility  o f retaining a hypothesis tha t should be

rejected is  increased (Huck, Cormier, & Bounds, 1974).
2

H ote lling 's T m u ltiva ria te  test o f s ign ificance resulted in a 

value o f .03814, w ith an approximate F (4, 17) o f .16634 and a £ value 

o f .953. The nu ll hypothesis o f no s ign ifica n t differences between the 

groups was not re jected. Because o f the problem with m u lt ic o llin e a r ity , 

another MANOVA procedure was done, using only the pre-FEVj as the de­

pendent variable. Results are presented in  the supplemental analyses.

The results o f  pre-PRP pulmonary function tes ting  are given in 

Table 9. Cell means and standard deviations are given in  Table 10. The 

findings were consistent with previously c ited  studies which found no 

s ign ifica n t improvement in  the FEV̂  following a formal PRP or exercise 

program (Atkins e t a l . ,  1984; Kimbel et a l . ,  1971; Pineda e t a l . ,  1986; 

Zack & Pallange, 1985). The only study reporting results which c o n flic t 

was by Mungall and Hainsworth (1980) who found a small but s ig n ific a n t 

increase in  FEV̂  in  a sample o f 10 patients who completed an exercise 

program.

Hypothesis 4 stated the amount of variance in dyspnea explained 

by the demographic variables o f age, sex, race, m arital s ta tus, educa­

tion  background, income range, number o f years since f i r s t  noticed 

shortness o f breath, pack years, and health locus o f control is  equal 

to 0. For the purpose o f s ta t is t ic a l analysis, th is  hypothesis was 

treated as four sub-hypotheses. Four stepwise m ultip le  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 o f variance in usual dyspnea VAS scores explained 

by the demographic variables is equal to 0.
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Table 8

Correlation Matrix o f Pulmonary Function Variables

Variable PFVC PFEVl PFEF PMVV FVCP FEV1P FEFP MVVP

PFVC 1.0000

PFEVl .8816** 1.0000

PFEF .6842** .9205** 1.0000

PMVV .8404** .9437** .8389** 1.0000

FVCP .9214** .8802** .7200** .7933** 1.0000

FEV1P .7755** .9438** .8996** .8751** .8672** 1.0000

FEFP .3964* .7622** .8898** .6919** .5826** .8655** 1.0000

MVVP .7186** .8616** .7733** .9031** .7772** .9194** .7674** 1.0000

*p < .01 
* r p <  .001
PFVC = Pre-FVC 
PFEVl = Pre-FEVl 
PFEF = Pre-FEF 
PMVV = Pre-MVV 
FVCP = Post-FVC 
FEV1P = Post-FEVl 
FEFP = Post-FEF 
MVVP = Post-MW
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Table 9

Pre-PRP Pulmonary Function Results 
fo r  Study Group

Group/Patient PFVC* PFEVj* PFEF25%-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

*Va1ues are expressed as percent o f predicted

2. The amount o f variance in worst dyspnea VAS scores explained 

by the demographic variables is equal to 0.

3. The amount o f 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
Treatment (n = 15) 79.33 26.37 79.47 19.94
Control (n = 11) 65.55 27.35 73.55 32.82
Total (£  = 26) 73.50 27.31 76.96 25.73

FE Vj
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

FEV25%— 75%
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

MW
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 o f variance in  worst dyspnea Modified Borg scores 

explained by the demographic variables is  equal to 0.

Assumptions were tested p r io r to hypotheses. Outliers lis te d  in  

studentized residuals and Cook's Distance were nonsign ificant. Examina­

tio n  o f scatterplots supported the assumptions o f normality, lin e a r ity , 

and homoscedasticity o f data. The lack o f m u lt ic o llin e a r ity  and 

s in g u la r ity  among the demographic variables was evident in  the cor­

re la tio n  m atrix. The only s ig n ifica n t correlations were between sex 

and pack years (jr = .6856, £ <  .001), and between education and Chance 

Health Locus o f Control (r  = .5617, £ <  .01).
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The demographic variables o f race and m arital status were deleted

from analysis because o f the lack of v a r ia b il i ty  in  the data. Only

2 o f the 26 patients were black, and a ll were married except fo r 3 

patients who were widowed.

The f i r s t  m u ltip le  regression procedure tested the sub-hypothesis

tha t the variance in  usual dyspnea VAS explained by the demographic

variables was equal to  0. Using the de fau lt values fo r  F-t.o-enter 

(PIN) and F-to-remove (POUT) in  stepwise regression, the only variables 

to enter the equation before PIN was reached were years since f i r s t  

noticed shortness o f  breath and sex. These two variables accounted 

fo r  37% o f the variance in the pre-PRP usual dyspnea VAS scores as 

re flec ted  in Table 11. The individual corre la tions o f these variables 

w ith the dependent variable were not s ig n if ic a n t.

Table 11

Stepwise M ultip le Regression fo r  Demographic 
Variables on Dyspnea

Variables Entered 
in Equation*

M ultip le 9 
R R

R2
Change Beta df

F to 
enter £

VARIABLE:

Usual Dyspnea VAS

Years short 
o f Breath

.4351 .1893 .1893 .4351 2.23 5.604 .026

Sex .6074 .3689 .1796 -.4241 2.23 4.723 .005

*0nly variables which entered equations are lis te d

Because o f the problems inherent in using m u ltiva ria te  analysis 

w ith small samples, these results should be interpreted with caution
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because results could vary su b s ta n tia lly  across samples (Prescott,

1987). Based on the resu lts , however, the f i r s t  nu ll sub-hypothesis 

was rejected.

In the subsequent stepwise regression procedures to te s t the other 

three sub-hypotheses, no variables met the PIN l im it  to enter an equa­

t io n . The demographic variables did not explain s ig n ifica n t variance in  

the remaining three measures o f dyspnea; and the respective sub-hypothesis 

fa ile d  to be rejected. However, because s ign ifican t variables was ex­

plained in  one o f the measures o f dyspnea, Hypothesis 4 was rejected.

Hypothesis 5 stated the amount o f  variance in  self-care explained 

by the demographic variables is  equal to 0. Demographic variables in ­

cluded age, sex, education, income, range, number o f years since f i r s t  

noticed shortness o f breath, pack years, and health locus o f con tro l.

Assumptions fo r m ultip le regression analysis were met. None o f 

the correlations between demographic variables and pre-PRP self-care 

scores were s ig n if ic a n t. In the stepwise regression procedure, years 

since f i r s t  noticed shortness o f breath was the only variable to  enter 

the equation, explaining only 19% of the variance in self-care scores 

(jo = .026). The nu ll 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 fo r years since 

f i r s t  noticed shortness of breath.

Hypothesis 6 stated the variance in  pulmonary function explained 

by demographic variables is  equal to 0. This hypothesis is  s im ila r to 

the fourth hypothesis in  tha t there were four sub-hypotheses:

1. The amount o f variance in FVC explained by the demographic 

variables is equal to 0.
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2. The amount o f variance in  FEVj explained by the demographic 

variables is  equal to 0.

3. The amount o f variance in  •rEfr25%-75% exPlained by the demogra­

phic variables is  equal to 0.

4. The amount o f variance in  MW explained by the demographic 

variables is  equal to 0.

The assumptions o f norm ality, l in e a r ity ,  and homoscedasticity were 

met. The only s ig n ific a n t corre lations in demographic variables were 

those previously id e n tif ie d  between sex and pack years, and between 

Chance HLC and education. Sex was s ig n if ic a n tly  correlated with each o f 

the four dependent variables o f pulmonary function. The norms for 

pulmonary function are based on age, sex, and height.

To te s t the f i r s t  sub-hypothesis stepwise m ultip le  regression was

done with FVC as the dependent variab le . Three variables entered in to

the equation: sex, years since f i r s t  noticed shortness of breath,
2 2and education. The R and R change are given in Table 12. These va ria ­

bles accounted fo r 53% o f the variance in pre-PRP FVC. The nu ll sub­

hypothesis was rejected.

In tes ting  the other three sub-hypotheses fo r pulmonary function, 

sex was the only variable to  enter the equations fo r FEVj, frEt725%-75%’ 

and MW explaining 44%, 42%, and 33% o f the variance, respectively, 

as reported in Table 12. The variance in each o f the four pulmonary 

function variables was p a r t ia lly  explained by at least one or more 

demographic variables; therefore, the nu ll hypothesis o f the explained 

variance in  pulmonary function being equal to 0 was rejected.

Summary o f Hypotheses Testing

The f i r s t  three hypotheses s ta ting  there was no s ig n ifica n t d i f ­

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

Stepwise Multiple Regression fo r Demogaphic 
Variables on Pulmonary Function

Variables Entered 
in Equation* R R2

R2
Change Beta df

F to  
enter P

VARIABLE:

Sex

FVC

.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 .001

VARIABLE:

Sex

FEVi

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

VARIABLE:

Sex

FEF25-75%

.6440 .4153 .4153 .6444 1,24 17.044 .001

VARIABLE:

Sex

MW

.5698 .3247 .3247 .5698 1,24 11.538 .002

*0nly variables which entered equations are lis te d

function were a ll accepted. I f  there had been s ig n ifica n t differences, 

the la s t three hypotheses would have been important in  id e n tifica tio n  o f 

variab les, other than the independent variable o f the PRP program, 

which could contribute to explanation of differences between groups. 

Demographic variables p a r t ia lly  explained variance in  pre-PRP usual 

dyspnea VAS scores, pre-PRP se lf-care scores, and a ll four measures o f 

pulmonary function. The la s t three null hypotheses o f  variance in 

dyspnea, se lf-care , and pulmonary function being equal to  0 were 

rejected.

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



110

Supplemental Analyses 

As a result o f the problem with m u ltic o llin e a rity  among the mea­

sures of dyspnea, another MANOVA analysis was done with post-PRP usual 

dyspnea VAS as the dependent variab le , group as the independent va ria ­

b le , and pre-usual dyspnea VAS as the covariate. A ll assumptions were 

met; however, the results showed no s ig n ifica n t difference between 

groups in post-PRP usual dyspnea VAS scores.

The usual dyspnea VAS was selected fo r secondary analysis because 

more s ign ifica n t correlations were found with th is  variable and pulmon­

ary function variables as shown in Table 13. A ll s ign ifica n t corre la ­

tions were inverse re lationships ind icating that the higher the VAS 

score, the lower the spirometry value. Previous studies did not cor­

re la te  these variables.

Table 13

Correlation Matrix o f Measures o f Dyspnea with 
Pulmonary Function Variables

Variable PUVAS PUBORG UVASP PWBORG

Pre-PRP FVC -.5230* -.1512 -.2470 -.2370

FEVj -.4878* -.0367 -.1994 -.1590

FEF25%-75% -.3302 -.1307 -.1669 -.1855

MW -.5051* -.0377 -.1914 -0.974

Post-PRP FVC -.6063** -.2598 -.3935 -.4056

FEVi -.5412 -.1204 -.2186 -.1484

FEF25%-75% -.3403 -.1396 -.0468 .0753

MW -.5268* -.1204 -.2211 -.0909

*p .01, **p .001
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A secondary MANOVA procedure was also done with post-PRP FEVj as 

the dependent variab le , group as the independent variab le , and pre-PRP 

FEVj as the covariate. In the previous analysis, using a ll measures o f 

pulmonary function, the assumption o f m ulti col l in e a r ity  was v io la ted .

No s ig n ifica n t differences were found between groups in post-PRP FEVj 

(F = 2.51, d f = 1,23, £  = .127).

The high s ig n ifica n t co rre la tions , given in Table 4, support the 

te s t-re te s t r e l ia b i l i t y  o f the spirometry measures fo r th is  sample o f 

patients. The s ta b i l i t y  o f these measures over a 3-month time period 

was supported.

Summary

No s ig n ifica n t differences were found between the treatment and 

control groups in the variables o f dyspnea and pulmonary function . 

Difference in  se lf-care  scores approached significance. Sex and years 

since f i r s t  noticed shortness of breath were the only demographic varia ­

bles accounting fo r s ig n if ic a n t variance in dyspnea, se lf-ca re , and 

pulmonary function. Education also contributed to explanation o f 

variance in pulmonary function .

Supplemental analyses did not provide support fo r s ig n if ic a n t d i f ­

ferences between groups in sp e c ific  measures o f dyspnea and pulmonary 

function. Small sample size and m ulti c o llin e a r ity  among variables 

contributed to the fa ilu re  to  re jec t the nu ll hypotheses fo r differences 

between groups.

The content v a l id ity ,  as assessed by a panel o f experts, and in te r ­

nal consistency, as a measure of r e l ia b i l i t y ,  o f the Self-Care Question­

naire were supported by the results o f th is  study. Criterion-referenced 

v a lid ity  o f the VAS and Modified Borg Scales was also supported.
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CHAPTER V

Discussion, Conclusions, Implications, 
and Recommendations

The purpose o f th is  study was to  ascertain the e ffec ts  o f a spe­

c i f ic  pulmonary re h a b ilita tio n  program on dyspnea, se lf-ca re , and pu l­

monary function of patients with chronic obstructive pulmonary disease. 

The pulmonary re h a b ilita tio n  program (PRP) was m u ltid isc ip lin a ry  and 

located in  a free-standing re h a b ilita tio n  center located in  a large 

southeast metropolitan area.

The study u tiliz e d  a quasi-experimental nonequivalent control group 

design. A sample o f 21 treatment group patients and 13 control group 

patients agreed to partic ipa te  in the study. A ll 34 patients completed 

the pre-PRP phase o f the study, but only 26 completed the post-phase.

The a t t r i t io n  rate was 24% fo r  the to ta l sample, 29% fo r  the treatment 

group pa tien ts, and 15% fo r  the control group. A t t r i t io n  was p rim a rily  

due to  complicating health problems.

Hypotheses were tested u t i l iz in g  data from the 15 treatment group 

patients and 11 control group patients who completed both pre- and post- 

PRP phases o f the study. A ll patients had a medical diagnosis o f COPD, 

stated th e ir  dyspnea in te rfered w ith desired a c tiv it ie s  and l i fe s ty le ,  

and had a physician who was a pulmonary spec ia lis t.

Data co llec tio n  fo r demographic variables and the dependent va ria ­

bles o f dyspnea and se lf-care  was done through home v is i ts .  Although 

th is  method o f data co llec tio n  necessarily lim its  the sample size, the

112
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home v is i t  was the most appropriate method fo r  th is  study because of 

the m ultip le instruments used and the patient population studied 

(Sexton, 1983). The variab le dyspnea had four levels and was measured 

w ith 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

to r  fo r  th is  study. Results of pulmonary function tests were obtained 

by the investigator from medical records a t the PRP fo r  treatment group 

patients. A copy of the d ig ita l p r in t-o u t o f results o f control group 

patients was mailed to the investiga to r. The variable pulmonary func­

tio n  had four levels and was measured by the FVC, FEV ,̂ and

MW. Data fo r demographic variables were obtained w ith the Patient 

Information form and the three subscales o f the Modified Multidimen­

sional Health Locus of Control Scale (Form B).

Differences between groups post-PRP in  dyspnea, se lf-ca re , and 

pulmonary function were analyzed to tes t hypotheses 1, 2, and 3. Demo­

graphic variables were analyzed to determine variance explained in 

dyspnea, se lf-care , and pulmonary function to  tes t hypotheses 4, 5, and 

6.
Discussion o f Findings and Summary 

Of Conclusions

This section presents a discussion o f the findings and a summary of 

conclusions o f the study in re la tio n  to  demographic data and in  re la tion  

to  each of the s ix  hypotheses. A discussion o f the findings and con­

clusions in re la tion  to previous research is integrated in  th is  section. 

Demographic Data

S ta tis tica l analyses demonstrated homogeneity of the treatment and 

control groups on a ll demographic variables except years since f i r s t
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noticed shortness of breath and pack year h is to ry . The sample is  - 

described in re la tio n  to these two variables follow ing a general d is­

cussion o f common demographic variables.

The mean age of the to ta l group was 66 years which is  consistent 

with the COPD patien t population described in  l ite ra tu re  (Guenter & 

Welch, 1982). The proportion of males to  females in  the to ta l sample 

was almost equal. A to ta l of 14 males and 12 females completed the 

study. In a previous longitudinal study of patients who completed a 

pulmonary re h a b ilita tio n  program, 87% of the sample was male (Petty, 

1982). P etty 's study population consisted o f patients who enrolled in 

a pulmonary re h a b ilita tio n  program in  1966. The large percentage of 

women in  th is  study (46%) is  consistent w ith the increase in COPD in 

women which has been a ttribu ted to  an increase in c igare tte  smoking by 

women over the la s t several decades (Burton & Hodgkin, 1984).

The study sample was least representative o f the to ta l population 

o f patients w ith 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 e ither 

race. This study find ing  is  consistent with the population o f patients 

referred to the re h a b ilita tio n  center and is  re fle c tiv e  o f patients 

seen in  the priva te  practices of the physicians who re fe r patients to 

the center. The re h a b ilita tio n  center does not receive government fund­

ing other than Medicare reimbursement.

The study sample had diverse educational backgrounds w ith in  both 

groups. A ll patients were lite ra te , but several had visual impairments 

which necessitated verbal administration of the instruments. To maxi­

mize re a d a b ility , a ll instruments were printed in large type w ith short 

lines .
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A ll patients in the sample were married, liv in g  with th e ir  spouse, 

except fo r three who were widowed. Six patients were uncertain o f the 

amount o f th e ir  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 o f years since 

f i r s t  noticed shortness of breath. The treatment group reported a mean 

o f 5.50 years compared to a mean o f 24 years fo r the control group.

Four (36%) o f the 11 control group patients stated they had shortness 

o f breath with asthma as a ch ild  compared to only one patient w ith th is  

h is to ry  in  the treatment group.

The two groups were also not homogeneous on the variable o f 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 f iv e  

(45%) control group patients made th is  claim. The highest pack year 

reported was 120 years by a patient in  the treatment group. Four 

o f the control group patients had never smoked because of the h is to ry  

of asthma.

Modified Multidimensional Health Locus o f Control (MHLC) subscale 

scores were treated as demographic variables in th is  study. Both groups 

scored highest on the Powerful Others HLC (PHLC) subscale, w ith the 

mean of the control group higher than the treatment group. Most o f the 

patients in th is  study had been seriously i l l  w ith respiratory problems 

at some time and attributed l iv in g  through the experience to care pro­

vided by th e ir  physician. The two physicians who provided the patients 

fo r the control group had been in  practice in  the area longer than the 

physicians o f the treatment group patients. The control group patients
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had seen th e ir  physician over a longer period o f time which could ex­

plain the higher PHLC scores. Almost a ll patients spoke very posi­

t iv e ly  about th e ir  physician. This information was not so lic ite d  by 

the investigato r but was volunteered by most patients while completing 

the Modified MHLC Scale.

The mean scores on the Internal HLC subscale were s im ila r between 

groups with only a 0.3 d ifference. Both groups scored lowest on the 

Chance HLC subscale with only 0.05 d ifference between groups.

The results from the Modified MHLC Scale would indicate the strong­

est health locus of control orientation toward powerful others w ith 

also a strong orien ta tion  toward internal health locus of con tro l. Nagy 

and Wolfe (1984) found a health locus o f control o rienta tion toward both 

powerful others and interna l in  a sample o f chron ica lly  i l l  patients. 

Wallston also stated others had reported to him th is  find ing in  samples 

of chron ica lly  i l l  patients (K. Wallston, personal communication,

October 24, 1986).

No attempt was made in  th is  study to  control fo r severity o f 

disease. Previous studies discussed find ings in  re la tion  to severity 

of disease (Howland et a l . ,  1986; Sahn e t a l . ,  1980). Ex post facto 

examination o f th is  variable in  th is  study was done to enhance in te r­

pretation of the outcomes. The objective measurement most often used 

to determine severity  o f obstructive pulmonary disease is  the ra t io  of 

the FEV̂  to FVC (Boushey & Dawson, 1982). A commonly used c la s s if ic a ­

tion  defines severe obstructive disease as an FEV̂  to FVC ra tio  o f less 

than 45%, moderate disease as a ra tio  o f 45% to 59%, and mild disease 

as a ra tio  o f 60% to  70% (Howland et a l . ,  1986). An FEV̂  to FVC ra tio  

greater than 70% is ind ica tive  of normal lung function unless there
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is  marked reduction in  both the FEV1 and FVC, a find ing which would 

be consistent w ith re s tr ic t iv e  lung disease (C a rro ll, 1986).

Nine o f the 26 pa tien ts , four in  the treatment group and f iv e  in 

the control group, had a normal FEV1 to FVC ra t io  with no ind ica tion of 

obstructive or re s tr ic t iv e  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, fiv e  in  the treatment 

group and three in  the control group, had moderate obstructive disease. 

Only three patients in  the to ta l sample, two in  the treatment group and 

one in the control group, had severe disease w ith an FEV̂  to FVC ra tio  

o f less than 45%. Severity o f illn e s s  is considered to be a major 

extraneous variable a ffec ting  the outcomes of the study and is  addressed 

in  the discussion of hypothesis testing.

Hypothesis 1

In re la tion  to the find ing o f no s ig n if ica n t d ifference 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 o f the study, the patient experienced an acute episode 

of dyspnea sub jective ly described as the most short o f breath the pa­

t ie n t  had ever f e l t .  The ra tiona le  fo r measuring worst dyspnea was to 

determine i f  the pa tien t could conceptually discrim inate between usual 

and worst dyspnea and to  assist in  the assessment o f c r ite r io n - 

referenced v a lid ity  o f the VAS and Modified Borg Scales.

Although the difference was not s ig n if ic a n t, usual dyspnea on the 

VAS decreased fo r the treatment group but increased fo r  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 sign ificance. M u ltico l- 

l in e a r ity  among the scales may have contributed to the lack of 

s ign ificance.

Most patients took longer to  mark the VASs than the Modified Borg 

Scales and sought more c la r if ic a t io n . A ll but one patient pre-PRP con­

ceptually appeared to understand that worst dyspnea should receive a 

higher ra ting  than usual dyspnea on both scales. The VAS seemed more 

d i f f ic u l t  fo r  the patients, especially fo r  those with less than a high 

school education. Use of the VAS required the patient to use abstract 

th inking to  symbolically represent dyspnea on a 100 mm lin e . The Modi­

fied  Borg Scale was more concrete. Patients frequently asked fo r  more 

instructions when completing the VASs but qu ickly selected a phrase on 

the Modified Borg Scale to  represent dyspnea. Other investigators who 

have used both instruments did not report th is  observation (C arrie ri 

et a l . ,  1984).

Although the measures o f dyspnea used in  th is  study did not demon­

stra te s ig n if ic a n t differences between groups, almost every treatment 

group pa tien t reported during the post-PRP home v is i t  that th e ir  level 

of a c t iv ity  had increased because of a decrease in dyspnea. One patient, 

who was on continuous oxygen and confined to h is liv in g  room by dyspnea 

during the pre-PRP v is i t ,  reported during the post-PRP v is i t  tha t he 

was able to  ride his lawn mower to mow his large yard. Another pa­

t ie n t reported she could do more housework w ith less dyspnea a fte r com­

p le ting the PRP. Remarks from other patients were s im ila r to these.

One goal o f pulmonary rehab ilita ion  is to  recondition the patient 

to increase a c t iv ity  tolerance. An exercise program, which is a p rin ­

c ip le  component o f m u ltid isc ip lina ry  pulmonary re h a b ilita tio n , is  de­

signed to strengthen and recondition large muscle groups. Although the
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pa tien t's  usual dyspnea did not demonstrate a s ig n ifica n t difference 

between groups, measures other than the VAS and Modified Borg Scale may 

more accurately re f le c t  the e ffect o f increased a c t iv ity  tolerance on 

dyspnea.

Severity of disease may have affected the outcome of th is  hypothe­

s is . More than a th ird  of the sample had normal lung function based on 

the FEV̂  to FVC ra t io ,  but a ll patients reported tha t dyspnea in te r­

fered with desired a c tiv it ie s  and l i fe s ty le .  The FEV̂  to FVC ra tios 

fo r the patients c la ss ifie d  as normal ranged from 71% to 80% which is a 

low normal range.

Burdon e t a l . (1982) found a .88 corre la tion between dyspnea mea­

sured by the Modified Borg Scale and the FEV .̂ The co rre la tion  was 

not reported as negative; however, one would expect an inverse re la tion ­

ship with a higher dyspnea level correlating to  a lower FEVj value.

The corre la tion between the Usual Dyspnea Modified Borg Scale and the 

FEVj fo r the sample in th is  study was not s ig n ifica n t ( r  = -.04 ).

The VASs and Modified Borg scales s ig n if ic a n tly  correlated with 

each other. This find ing supports criterion-referenced v a lid ity  o f 

the instruments ind ica ting  the scales measure the same construct. Using 

only pre-PRP measures, to avoid the effects o f treatment, usual dyspnea 

measured by the VAS was s ig n if ic a n tly  correlated with usual dyspnea on 

the Modified Borg Scale (£ = .59; £ <  .001). Worst dyspnea measured 

by the two scales had a corre lation of .78 (jd < .01).

In summary, although dyspnea was not s ig n if ic a n tly  d iffe re n t be­

tween groups' post-PRP, treatment group patients reported an increased 

a c tiv ity  level w ith decreased dyspnea. The e ffe c t o f a small sample 

size and m u lt ic o llin e a r ity  among variables is  that these factors increase 

the p o s s ib ility  o f a Type I I  error of accepting a fa lse  nu ll hypothesis.
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Hypothesis 2

Although no s ig n if ic a n t difference between groups was found in 

se lf-care, the £ value approached significance (£ = .066). This f in d ­

ing may ind icate a trend tha t with a larger sample s ize , s ig n ifica n t 

difference between groups may be found in  se lf-care scores.

The control group had a higher mean score on the pre-PRP S e lf- 

Care Questionnaire (see Table 6). The control group also reported a 

much longer h is to ry  o f years since f i r s t  noticed shortness o f breath. A 

possible explanation fo r  the higher scores in the control group pre-PRP 

is that the control group had a longer period of time over which to 

learn se lf-care  actions. Post-PRP the Self-Care mean score increased 

fo r the treatment group w ith a s lig h t decrease in  the control group. The 

higher mean score fo r  the treatment group post-PRP, compared to the control 

group's pre-PRP mean score, would be an expected and desired re su lt of 

the educational component o f the PRP. In th is  study, ANCOVA tested fo r 

post-PRP differences between groups while co n tro lling  fo r  pre-PRP d i f ­

ferences. Although the post-PRP mean Self-Care score fo r  the treatment 

group was higher, the difference was not s ig n ifica n t.

The Hawthorne e ffe c t (P o lit  & Hungler, 1983) was more evident in 

re la tion  to the variab le  o f se lf-care than any other measure used in 

the study and was especia lly evident with patients in  the control group 

during the pre-PRP phase of the study. These patients re a lly  wanted 

to pa rtic ipa te  in  the study. One patient, a fte r receiving the introduc­

tory le t te r  (see Appendix N), called three people to obtain the inves­

tig a to r 's  phone number so tha t she could arrange the home v is i t  as soon 

as possible. Upon a rr iv a l to her home, the pa tient presented the in ­

vestigator with three w ritten  pages about her medications, medical 

h is to ry , and se lf-care  actions. P artic ipa tion  in  the study may have
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had an a r t i f ic ia l  e ffe c t on treatment group pa tien ts ; however, par­

t ic ip a tin g  in the PRP was a much more major event fo r  those patients 

than partic ipa ting  in  th is  study.

The Self-Care Questionnaire was developed fo r th is  study, and 

instrument testing was a component o f the study. A panel o f experts 

evaluated the instrument fo r content v a lid ity .  A supporting consensus 

o f opinion was obtained fo r  a ll items except fo r  fou r items tha t 

c lus te r actions re lated to  allowing others to perform a c t iv it ie s  fo r 

the patient. Several patients reported allowing these actions. Con­

s tru c t v a lid ity  o f the instrument was not assessed. The un iversa l, 

developmental, and health-deviation se lf-care requisites id e n tif ie d  by 

Orem (1985a) were used as the basis fo r  the actions id e n tif ie d  on the 

questionnaire and were supported by lite ra tu re  and patient education 

resource materials.

Internal consistency of the Self-Care Questionnaire was demonstrated 

w ith a Cronbach alpha co e ffic ie n t of .82 on pre-PRP Self-Care scores. 

Test-re test r e l ia b i l i t y  was supported with the corre la tion  between pre- 

and post-PRP scores fo r  the control group only.

In summary, the nu ll hypothesis o f no difference between groups in 

se lf-care was accepted. With a £  value approaching si§. ficance, a 

trend may be indicated tha t w ith a larger sample, s ig n if ic a n t difference 

between groups may be found. The Self-Care Questionnaire was found to 

have content v a lid ity ,  in te rna l consistency, and te s t-re te s t r e l ia b i l i t y  

in  th is  study.

Hypothesis 3

The find ing o f no s ig n if ic a n t difference in  pulmonary function be­

tween groups post-PRP could be a ttribu ted  to s ta t is t ic a l and pathophy­

s io log ica l factors. The correlations among the four measures o f
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pulmonary function were very high (see Table 8). When multi col l in e a r ity  

ex is ts , the p rob a b ility  o f accepting a hypothesis tha t should be re jec­

ted is  increased.

Pulmonary function measures gradually decrease with the progression 

o f COPD (MacDonnell, 1981). With the exception o f some o f the changes 

which occur with asthma, the decline in  lung function is  considered 

irre ve rs ib le  (Guenter & Welch, 1982). Most o f the previous studies 

have shown no s ig n if ic a n t improvement in pulmonary function following 

a PRP (Atkins e t a l . 1984; Pineda et a l . ,  1986; Zack & Pallange, 1985). 

Petty (1982), in  a study tha t extended over a 4-year period, reported 

that pulmonary function deterio ration 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

c lin e . Some patients may have s ta b iliza tio n  o f the decline in function 

without improvement. An analysis o f th is  possible plateau e ffect 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. I f  s ign ifican t d i f ­

ference betweeen groups post-PRP had been found in  measures of dyspnea, 

th is  hypothesis would have been important in  id e n tify in g  variables other 

than the PRP which could explain variance in dyspnea. Four separate 

stepwise regression procedures were done to te s t th is  hypothesis, using 

each o f the four measures o f dyspnea as a dependent variable. Usual 

Dyspnea VAS was the only dependent measure with demographic variables 

meeting the c r ite r io n  to enter the regression equation. Sex and years
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since f i r s t  noticed shortness o f breath explained 37$ o f the variance 

in Usual Dyspnea VAS scores o f the subjects who participated in  th is  

study.

The usual course o f dyspnea in COPD is a gradual increase in  

severity over a period of years (Feldman, 1982). The find ing o f s ig n i­

fican t variance in  dyspnea explained by years since f i r s t  noticed short­

ness o f breath is  consistent w ith current knowledge o f the disease pro­

cess. The null hypothesis was rejected because variance in  dyspnea was 

p a r t ia lly  explained by demographic variables.

Hypothesis 5

The demographic variables were also analyzed to determine how much 

variance could be explained in  se lf-ca re . I f  s ig n if ica n t d ifference be­

tween groups in post-PRP se lf-care  scores had been found, th is  hypo­

thesis would have been useful in  iden tify ing  variables other than the 

PRP which could explain variance in se lf-care  scores. The only demo­

graphic variable to enter the regression equation was years since f i r s t  

noticed shortness o f breath accounting fo r 19$ o f the variance in  s e lf-  

care. The null hypothesis was re jected. The re la tionship between 

years since f i r s t  noticed shortness o f 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. I f  there had been s ig n if ic a n t d i f ­

ferences between groups post-PRP in pulmonary function measures, th is  

hypothesis would have been important in  iden tify ing  variables other 

than the PRP which could contribute to variance in  pulmonary function 

measures. Each measure had a t least one variable to enter the regres­

sion equation, thus the null hypothesis was rejected. Three variables,
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sex, years since f i r s t  noticed shortness o f breath, and education 

entered the equation fo r  forced v ita l capacity explaining 53% o f the 

variance. The norms fo r pulmonary function testing are based on age, 

sex, and height, so the inclusion o f sex in  the equation is  not surpris­

ing. The inclusion of years since f i r s t  noticed shortness of breath 

is  consistent with the usual progression o f COPD. The re la tionship  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 fo r the other three measures of 

pulmonary function.

Effects o f Pulmonary Rehabilitation

The purpose o f th is  study was to ascertain the e ffec ts  of a pul­

monary re h a b ilita tio n  program on dyspnea, se lf-care , and pulmonary 

function of patients with COPD. The need fo r  th is  study was supported 

by the fa ilu re  of many published studies to support the effectiveness 

of pulmonary re h ab ilita tio n  when subjective statements and objective 

findings indicate improvement in  the p a tien t's  condition.

The pulmonary re hab ilita tion  program did not have a s ta t is t ic a lly  

s ign ifica n t e ffe c t on dyspnea, se lf-care , and pulmonary function of 

the subjects with COPD who partic ipa ted in  th is  study. The conclusion 

should not be drawn, however, that pulmonary re h a b ilita tio n  is not 

e ffec tive  in  decreasing dyspnea, increasing se lf-care , and improving 

pulmonary function. The small sample size lim ited  the p o s s ib ility  o f 

finding s ig n ifica n t differences between groups when using powerful 

s ta t is t ic a l procedures such as m u ltiva ria te  analysis o f covariance. The 

sample size was lim ited  by the method of data co llec tio n , the a v a il­

a b ili ty  o f patients, and the research design. I t  is  possible that with 

a larger sample, the measures used in th is  study could be more sensitive
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to differences between groups. According to Thorndike (1978), a sample 

size o f 90 was needed to  use m u ltiva ria te  analysis to tes t Hypotheses 1 

and 3. Hypothesis 2 would have required 60 subjects.

Severity o f i l ln e s s , a variable not contro lled in  th is  study, may 

have contributed to the fa ilu re  to fin d  s ig n ifica n t differences between 

groups. The Hawthorne e ffec t w ith the control group, in a b il i ty  to 

randomly select control group pa tients, and longer h is to ry  o f shortness 

of breath in the control group may have contributed to  inclusion o f 

subjects who were not typ ica l o f most patients w ith COPD. Part o f the 

sample seemed more representative o f the "idea l" pa tien t in  terms of 

assuming more re sp o n s ib ility  fo r  se lf-care .

Theoretical Framework 

The Self-Care Theoretical Framework provided structure to guide 

th is  study. Many o f the concepts in  the framework were supported. 

Self-care is learned behavior by which individuals regulate th e ir  day- 

to-day l iv in g . Patients in th is  study engaged in many self-care actions 

some more frequently than others. Self-care actions performed most f re ­

quently were those directed toward meeting universal se lf-care requi­

s ite s . Universal se lf-ca re  requisites are essential to  l i f e .  The 

universal, developmental, and health deviation se lf-care  requisites 

were used to develop the Self-Care Questionnaire tested in  th is  study.

Patients involved in  the re h a b ilita tio n  program increased the 

number o f specific  actions and frequency of performance. This observa­

tion  supports the inherent assumption that se lf-care can be taught. 

Performance of se lf-ca re  is  a characte ris tic  of maturing ind ividuals 

(Orem, 1985b). Higher scores on the Self-Care Questionnaire by those 

with a longer h is to ry  of shortness of breath supports the concept of 

maturation.
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PRP nurses in  th is  study functioned w ith in  the supportive- 

educative nursing system with the treatment group. The nurse regulates 

the exercise and development o f se lf-care agency, but the patient 

actua lly  performs the se lf-care . The patient is  capable o f learning 

and performing se lf-care  actions but needs the guidance and support o f 

the nurse. Self-care must be learned and continuously performed. The 

education sessions o f the PRP taught se lf-care actions which were re in ­

forced throughout the program. Patients were constantly reminded of 

se lf-care actions during exercise sessions. Nurses in  th is  re h a b ilita ­

tio n  setting partic ipated in  the development o f a comprehensive plan 

o f care fo r re h a b ilita tio n  specific  to each pa tien t. Actions were im­

plemented by the nurses to assist the patient in  development o f s e lf-  

care s k il ls .

Although Orem's theoretical framework is  considered especia lly 

appropriate fo r nurses who function in a re h a b ilita tio n  setting  (Knust & 

Quarn, 1983), the perceived complexity o f the framework may l im it  i ts  

use by some professionals. Smith (1981) described the framework as 

"Oremization: The curse o f nursing." I n i t ia l ly ,  the theoretical frame­

work may appear too abstract fo r  use in nursing practice , but its  

p ra c tic a lity  and a p p lic a b ility  have been repeatedly demonstrated 

(DeVito, 1985; Knust & Quarn, 1983; Zinn, 1986).

Implications fo r Nursing

Based on the resu lts  o f th is  study, the im plications fo r  nursing 

are ide n tified :

1. Nurses need to  be involved in research to determine the effec­

tiveness of pulmonary re h a b ilita tio n  programs. Variables which measure 

the goals o f maximizing independent functioning in  a c t iv it ie s  of da ily  

l iv in g , increasing a c t iv ity  tolerance and e f f ic ie n t 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 o f the pa tien t's  re­

sponse to  exercise should be evaluated fo r  possible use as a c r ite r io n  

measure fo r goal achievement in the plan o f care.

3. Orem's theore tica l framework provided a practica l basis to 

guide th is  study and is  an appropriate basis fo r nursing practice in a 

re h ab ilita tio n  se ttin g . Further application and tes ting  of the frame­

work is needed as are tools to te s t the theory.

4. Evaluation o f knowledge gained by patients was not assessed 

by the PRP. Evaluation o f learning is an important aspect o f 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 

u n til the behaviors become habits.

6. Nurses need to  be prepared at the generic level to function 

in  the supportive-educative nursing system.

Recommendations fo r  Research

Based on the resu lts  o f th is  study, the following recommendations 

are made fo r research.

1. Procedural d i f f ic u lt ie s  encountered in  studying chronica lly i l l  

patients should not l im i t  research with these groups. The home v is i t  

was the most appropriate method o f data co llec tion  fo r  the population 

studied (Sexton, 1983).

2. Instruments need to be developed and tested to  measure self-care 

w ith in  spec ific  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 o f several investigators, in  PRPs in d i f ­

ferent geographic areas.

5. A 1-year follow-up study should be done using the Self-Care 

Questionnaire with treatment group patients 1 year a fte r completion of 

the PRP.

6. Further testing should be done to assess the r e l ia b i l i t y  and 

v a lid ity  o f the Self-Care Questionnaire and the dyspnea VAS and 

Modified Borg Scales.

7. A pa ra lle l form o f the Multidimensional Health Locus of Control 

Scale should be developed with statements more appropriate to the 

chron ica lly  i l l .  This instrument could be administered concurrently 

with the Modified MHLC Scale.

8. The effectiveness of pulmonary re ha b ilita tio n  should be eval­

uated using measures other than those id e n tifie d  in  th is  study. Varia­

bles should address measurable goals o f pulmonary re h a b ilita tio n , as 

well as q u a lity  o f l i f e  measures, psychological variables, and resu lts 

o f pre- and post-PRP exercise stress tes ting .

9. Studies addressing effectiveness o f pulmonary re h a b ilita tio n  

programs should control fo r  severity o f disease.

10. Psychological variables which influence the ind iv idua l's  re ­

sponse to  chronic illn e ss  and the performance o f se lf-care actions 

should be fu rth e r explored.

Summary

This chapter presented a discussion of the findings and conclusions 

of the study in re la tion  to  the sample and each o f the s ix  hypotheses. 

Conclusions in  re la tion  to effectiveness of pulmonary re h a b ilita tio n
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were presented. A discussion of findings in re la tio n  to the se lf-care 

theoretica l framework was included. Implications of th is  study fo r 

nursing and recommendations fo r future research were given.
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April 21, 1988

Carol Patricia Riley 
6624 Court M  
Birmingham, AL 35228

Copyrights and Permissions Department 
McGraw-Hill Book Company 
1221 Avenue of the Americas 
New York, NY 10020

Dear Madam/Sir:

I 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 2 - 3  A Conceptual Framework for Nursing p. 32
Figure 6 - 1 Adequacy values of self-care agency

as related to self-care demand . . .  p. 106
Figure 7 - 4  Basic nursing systems p. 153

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,

Carol Patricia Riley ^
Doctoral Candidate
University of Alabama at Birmingham
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McGraw-Hill Book Company

Copyrights and Permissions Department 
1221 Avenue o'f 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-$!ILL BOOK COMPANY

Eileen Dowd
Permissions Supervisor

ED/crp M arket F o c u s  S e c to rs

Business and Professional Publishing Group International Group
Educational Publishing a n d  Training G roup  Consum er Group
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SPIROMETRY STANDARDS FOR FVC, FEV^ FEF25^?5%,

AND M W

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.

FEV^ 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 _25 ^ The spirometer should be capable of
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.

M W  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 +3 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 
(FEVj and 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,
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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:

PHONE:

ZIP:
PHYSICIAN:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 2. (Completed by the patient)
INSTRUCTIONS: Please fill in the requested information or

check ( ) the space that applies to you
for each of the following.

1.

2.
3.

What is your age?
What is your race? black white other

What is your marital status?
Never married: _______
Married: _______
Divorced:

Widowed: _  

Separated:

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?

  $25,000 - $29,999
  $30,000 - 34,999
  Over $35,000

Not sure:

Less than $4,999
$ 5,000 - 9,999
$10,000 - 14,999
$15,000 - 19,999
$20,000 - 24,999

DO NOT 
WRITE 
IN THIS 
SECTION

CODE NO: 

1 ~  2 ~

PSESS

SESSP

~6 i 

8

10

11

PLEASE GO ON TO THE NEXT PAGE
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Patient Information 
Page 2

DO NOT 
WRITE 
IN THIS 
SECTION

CODE NO.:

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

7. How many times were you in the hospital last year
12“  TT~

because of lung problems?
times

8. Do you work? yes: no:
14

If you work, what is your occupation? 15

9. Have you ever had to quit a job because of lung problems?
16

yes: no:
If you answered "yes", what type work were you doing?

17

10. Which of the following health problems do you have
18

at this time?
Diabetes (or hiqh blood suqar):
High Blood Pressure: 19

Heart Problems: 20

Kidney Problems: 21
Arthritis: 22
Cancer: 23
None of the above: 24

Other: 25
26

Part 3. (To be completed by the nurse)
Smokinq history? yes: no: 
Packs smoked per day:
Number of years: 2 1 ~  2 B ~

Diagnosis:
DIAG
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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 more 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,
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V A N D E R B I L T  U N I V E R S I T Y
N A S H V I L L E .  T E N N E S S E E  3 7 2 4 0  T i l i p h o n i  (615)  322-73 1 1

Health Care Research Project •  School o f Nursing •  D irect phone 322-2320 

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 enclosed 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 illness 
samples, because old 11-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.

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 strongly agree with what the statement says, 
draw a circle around the number 4, like this . 
If you agree with what the statement says, draw a 
circle around the number 3.
If you 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 
to make myself well again.

2. Often I feel that no matter what 
I do, if I am going to get sick,
I will get sick.

3. If I see an excellent doctor 
regularly, I am less likely to 
have health problems.

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

5. I can only maintain my health by 
consulting health professionals.

1 2  3 4

1 2  3 4

1 2  3 4

1 2  3 4

1 2  3 4

PLEASE GO TO THE NEXT PAGE . . .

DO NOT WRITE 
IN THIS 
SECTION

CODE NO.
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MHLC (Form B)

1 = Strongly Disagree
2 = Disagree
3 = Agree
4 = Strongly Agree

6. I am directly responsible for 
my health.

7. Other people play a big part in 
whether I stay healthy or become 
sick.

8. Whatever goes wrong with my health 
is my fault.

9. When I get sick I just have to let 
nature run its course.

10. Health professionals keep me 
healthy.

11. When I stay healthy, I'm just plain 
lucky.

12. My physical well-being depends on 
how well I take care of myself.

13. When I feel ill, I know it is 
because I have not been taking care 
of myself properly.

14. The type of care I receive from 
other people is what is responsible 
for how well I recover from an 
illness.

15. Even when I take care of myself, 
it's easy to get sick.

16. When I become ill, it's a matter 
of fate.

17. I can pretty much stay healthy 
by taking good care of myself.

18. Following doctor's orders to the 
letter is the best way for me to 
stay healthy.

1 2 

2

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

3 4

DO NOT WRITE 
IN THIS 
SECTION

CODE NO.:

□ □□
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Modified MHLC Scale Form B 

Subscales Used for Scoring

CHLC Subscale 
(Chance Health 

Locus of Control)

IHLC Subscale 
(Internal Health 
Locus of Control)

PHLC Subscale 
(Powerful Others 
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
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Instruments Used to  Measure Dyspnea
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VISUAL ANALOG SCALE 

Usual Dyspnea

INSTRUCTIONS TO THE PATIENT:

On the line below, 0̂ represents "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 h ow short 

of breath you feel most of the time.

Make sure your line crosses the line, like this: I

0 100
No

difficulty
breathing

Unable
to

breathe

CODE NO

U-VAS
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VISUAL ANALOG SCALE 

Worst Dyspnea

INSTRUCTIONS TO THE PATIENT:

On the line below, £  represents "no difficulty 

breathing" and 100 represents "unable to breathe". 

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

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: _________

0 100
No Unable

difficulty to
breathing breathe

CODE N O . : 

W - VAS:
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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

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 N O .: 

W-BORG:
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Appendix I

Matrix o f COPD Self-Care Actions and 
Orem's Self-Care Requisites
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RELATIONSHIP BETWEEN ITEMS ON SELF-CARE QUESTIONNAIRE 
AND SELF-CARE REQUISITES

SELF-CARE REQUISITES (see attached list)

SE1
ui

.F-CAl
JIVERi 
IE R1

SAL
:quis [TES

DEVE1
MENTJ
S.C.

JOt-
IL
REQ.

HEJ
SEL1

ILTH-I
'-CAR1

3EVIA1 
: REQI

riON
JISITIIS

ITEMS ON QUESTIONNAIRE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1C
1. Uses abdominal breathina • • • •
2. Exercise m • • •
3. Smokes cigarettes* •
4. Taken flu vaccine •
S. Uses inhaler as prescribed « • •
6. Drinks S glasses or store • •
7. Uses pursed lip breathina 4k • • •
8. Takes medications as prescribed • • • • • •
9. Takes OTC drugs* •
10. Adequate sleep and rest m • • m

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 hyqiene habits • •
17. Chanqea grooming habits • •
18. Nears slip-on shoes « •
19. Nears loose clothinq * «
20. Uses steam •
21. Allows help with bathing • • • • •
22. Allows help with qroominq • • • • •
23. Allows help with yard work a • • •
24. Allows help with house work • • • •
25. Reduces activities • • • •
26. Keeps appointments •
27. Reports reactions to druqs •  ■ • •
2B. Reports signs of infection • « •
29. Takes full prescription of antibiotics • m • • •
30. Uses distractions • • • • • • •
■31. Activities to relax 4k • • • • • •

•Avoidance of these behaviors constitutes self-care. Items are scored in reverse.



168

SELF-CARE REQUISITES

Universal Self-Care Requisites

1. The maintenance of a sufficient intake of air.
2. The maintenance of a sufficient intake of water.
3. The maintenance of a sufficient intake of food.
A. The provision of care associated with elimination processes and 

excrements.
5. The maintenance of a balance between activity and rest.
6. The maintenance of a balance between solitude and social interaction.
7. The prevention of hazards to human life, human functioning! and human 

well-being.
8. 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 Requisites

9. The bringing about and maintenance of living conditions that support 
life processes and promote the processes of development.

10. 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-Deviatlon Self-Care Requisites

11. 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.

12. Being aware of and attending to the effects and results of 
pathological conditions and states, including effects on development.

13. 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.

14. 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.

15. 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.

16. 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 use your stomach muscles to help 
you breathe?

a.
b.
c.
d.
e.

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

2 . How often do you do some type of physical activity 
you consider to be exercise?

a.
b.
c.
d.
e.

never
once a week ______
twice a week ______
three times a week ______
four times or more a week

3. How many cigarettes do you smoke?

a. none 4
b. less than 5 a month 3
c. less than 5 a week 2
d. less than 5 a day 1
e. more than 5 a day 0

PLEASE GO ON TO THE NEXT PAGE .

DO NOT 
WRITE 
IN THIS 
SECTION

CODE NO.
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Self-Care Questionnaire
Page 2 DO NOT 

WRITE 
IN THIS 
SECTION

CODE NO.

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

a.
b.
c.
d.
e.

none
once
twice
three times 
four times

1
2

3

4

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

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

c. Sometimes I use the inhaler or take the 
breathing treatments more often than 
prescribed. ______

d.

e.

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. ______

5a

5b

PLEASE GO ON TO THE NEXT PAGE

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



172

Self-Care Questionnaire
Page 3

DO NOT 
WRITE 
IN THIS 
SECTION

CODE NO.

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

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

0
1
2

3
4

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

0
1
2

3
4

How often do you take prescription medicine just as 
your doctor prescribes it?

a.
b.
c.
d.

never
rarely
sometimes
often

e. very often

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

INSTRUCTIONS:

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

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

NE
VE

R

RA
RE

LY

SO
ME

TI
ME

S

OF
TE

N

VE
RY
 

OF
TE

N

10. How often do you get enough
sleep and rest?

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

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

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

14. When you are short of breath,
how often do you sit on the
edge of a chair leaning
forward?

PLEASE GO ON TO THE NEXT PAGE . . .

DO NOT 
WRITE 
IN THIS 
SECTION

CODE NO.

(R)___
9

10

(R)___
11

12

13
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Self-Care Questionnaire
Page 5

15. If someone or something upsets 
you or does anything else that 
causes you to get short of 
breath, h o w  often do you try 
to get away from that person 
or thing?

16. 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.)?

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.)?

18. How often do you wear slip-on 
type shoes to avoid having to 
bend over or stoop?

DO NOT 
WRITE 
IN THIS 
SECTION

CODE NO.

15

16

17

18

PLEASE GO ON TO THE NEXT PAGE . . .
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Self-Care Questionnaire
Page 6 DO NOT 

WRITE 
IN THIS 
SECTION

CODE NO.

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

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 bathing) 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?

osw>u
z

>•
w
05

«
u
S3
H
E-i z
W u
X Eh
o h
cn O

zw
t i
Cl.O
X
OSW>

19

20

21

22

23

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?

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 . . .

DO NOT 
WRITE 
IN THIS 
SECTION

CODE NO.

24

25

26

27

28
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Self-Care Questionnaire
Page 8

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 g e t  your mind off your 
lung problems?

DO NOT 
WRITE 
IN THIS 
SECTION
CODE NO.

29

THE NURSE WILL ASK YOU THE REST OF THE QUESTIONS ON SELF-CARE.
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Self-Care Questionnaire
Page 9

INSTRUCTIONS:

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

w>wz

i jca
OS

Mu£
HHa
xo
CO

zu
ho

zu
EhCuO
><
OSu>

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

DO NOT 
WRITE 
IN THIS 
SECTION

CODE NO.

S

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

a. 31a

b. 31b

31c

d. 3 Id

e. 31e
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6624 Court M 
Birmingham, A1 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, //ll, 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 with, 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? In 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. Is the behavior appropriate for a patient with COPD?
3. Are the item and options appropriately worded?
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2

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: 
"yes", "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

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

Dots this Item 
reflect a self-csrc 
behavior?

Needs 
Yes No Revision

Is the behavior 
appropriate for 
a patient vlth 
COPD?_____________

Needs
Yes No Revision

Arc the Item and 
options worded 
appropriately?_____

Needs 
Yes No Revision

1. Pursed-lip breathing

2. Abdominal breathing

3. Exercise

U. Nourishing meals

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

6. Flu vaccine

7. Use of inhaler

8. Adequate hydration

9. Prayer

10. Medications taken 
as prescribed

11. Use of OTC drugs 
(avoidance of, as 
indicated by reverse 
scoring)

COMMENTS:

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

Does this lten 
rtfltct a idl-cirt 

Suiaaary of IttM bshsvlor?_________

Nerds 
Yes No Revision

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

21. Wears loose clothing

COMMENTS:

Continued on next page . . .
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It the behavior 
appropriate for 
a patient with 
COPD?__________

Needs
Yea No Hcvltion

Are the ltea and 
options worded 
appropriately?

Needs 
Yea No Revision
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Evaluation of Self-Care Questionnaire
Page 3

Suimuiry of lten

Does this 
reflect a 
behavior?

Item
self-care

Is the behsvlor 
appropriate for 
a patient vlth 
COPD’

Arc Che Itec and 
options vorded 
aotropriatelv?

Yes No
Needs
Revision

Needs
Yes No Revision

Needs
Yes No Revision

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:
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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.

Suaenary o f  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. Prayer

10. Medications taken 
as prescribed

11. Use of OTC drugs 
(avoidance of, as 
indicated by reverse 
scoring)

COMMENTS:

Dot* this lten 
rsfltct s self-care 
behsvlor?

Is the behavior 
appropriate for 
a patient with 
COPD?

Are the Item and 
options worded 
appropriately?

Needs Needs Needs
Yes No Revision Yes No Revision Yes No Revision

6 ___  ___ ____ ____ __  _JL_

6 ___  ___ _fi_ __  __ _ 5 _ ------- 1—

6 ___  ___ _ $________ 5 ___

6 6 2 4 *

6 6 5 1

5 1 6 ■ 6

6 6 3 3 *

6 6 6

5 1 5 1 4 2 *

6 ___  ___ 6 ___ ___ __  __

6 6 6

eted, not specific to COPD patients••ITEMS: 4.
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 
Pape 2

Suiwiarv of I ten

Dots this ltea 
reflect a tclf-carc 
bthavlor?

Yes
Needs

No Revision

12. Adequate sleep and
rest  5_____

13. Use of drugs for 
sleep (avoidance of, 
as indicated by
reverse scoring )  5_____

14. Air quality index __5_____

15. Positional change
with SOB  6_____

16. Leaning forward
position with SOB _6 _____

17. Physical distancing  6_ ___

18. Changes in hygiene
habits  6_____

19. Changes in grooming
habits  6_____

20. Wears slip-on shoes  6_ ___

21. Wears loose clothing  6_ ___

COMMENTS:

Is tht behavior 
appropriate (or 
a patient with 
COPD?

Yet No
Needs
Revision

Arc the lttn and 
options worded 
appropriately?

Yes
Needs

No Revision

no changes made in items 12-2!

Continued on next page
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Evaluation of Self-Care Questionnaire
Page 3

Sunnary of Iten

Does thlt 
reflect ■ 
behavior?

Item
self-care

Is the behavior 
appropriate for 
a patient with 
COPD?

Are the ltcc and 
options worded 
astroprietelv?

Yes No
Needs
Revision Yes No

Needs
Revision

Needs
Yes No Revlsl

22. Use of steam 6 ___ _6_ ___ _6_ ___ ___

23. Help with bathing 3 3 3 3 3 3*

24. Help with grooming 3 2 1 2 4 3 3*

25. Help with housechores 4 1 1 4 2 4 2*

26. Help with yardwork 5 1 5 1 5 I*

27. Reducing activities 4 2 4 2 4 2*

26. Keeps doctors' 
appointments 6 6 6

29. Reports drug reactions r> 6 6

30. Reports signs of 
infection 6 6 5 1

31. Takes full course of 
antibiotics 6 6 6

32. Use of diversional 
activities 6 6 5 1

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 d e c i d p d  ro retain the items without revision and evaluate 
patient response to these items.
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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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The University of A labam a in Birmingham  
Institutional Review Board for Human Use 
203/934.3739

FORM 4: ISEOTIFICATION AM) CERTIFICATION OF RESEARCH PROJECTS
INVOLVING HITMAN SUBJECTS

The Institutional Review Board (I3B) oust complete this fora for 
all applications for research and training grants, program project 
and cantar grants, danonstratlon grants, fellowships, eralneashlps, 
awards, and other proposals which might Involve the use of human 
research subjects independent of source of funding.

This fora does not apply to applications for grants limited to the 
support of construction, alterations and renovations, or research 
resources.

M m n  a r e n a s  Caro1 p- R lley_____________________

PROJECT TTILS 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 involving 
human subjects-oroposed by trainees aust be reviewed separate! 
by the Institutional Review Board (ERB).

2. This application includes research involving human subjects. 
The ISB has reviewed and approved this application on

' in accordance with UAB's assurance
approved by the United Staeas Public Health Service. The 
project will be subject to annual continuing review as 
provided in that assurance.

^ m m m m This project received expedited review.

_ This project received full board ravlew.

3. This application may include research involving human sub­
jects. Review is pending by the 133 as provided by ’JAB's 
assurance. Completion of review will be certified by 
issuance of another FORM 4 as soon as possible.

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

11-17-86 h i
   ' 7 (■ — _____Dace RuaseTl Cunningnam, N.3.

Interim Chairman of the 
Institutional Review Board

Univenuy Simon / Birmingham. Alabama 33294 
An Affirmative Action /  Equal Opportunity Employer
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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 purpose 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 people 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 
conf identially.

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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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.

Sincerely.

Don Myers /J 
Administrator

DM/dl

410 Tenth Avenue South / Birmingham, Alabama 35205 / (205) 324 -4500
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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 2J-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 ir. 2J—3 months, she will arrange for 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 fill 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 Straat • P.O. Box C-230 • Birmingham. Alabama 35223 • [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 unreliable 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 
outside 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 
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.

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.5, 
FEVI, FEV1/FVC, FEF 1 5 - 1 5 1 , PEF, and M W .
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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 consent 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. 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 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.

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?

Thank you,

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 
patients 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 M W.

After obtaining written consent from patients, the results of the recent 
spirometry test will 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, depending 
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

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. Riley, RN, MSN

WOULD YOU BE WILLING TO PROVIDE THE NAMES, ADDRESSES, AND PHONE NUMBERS 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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