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ABSTRACT 

The purpose of this research was to test a theoretical model adapted from Jones 

(1998) of the impact of symptoms on Health-Related Quality of Life (HRQOL) in 

Chronic Obstructive Pulmonary Disease (COPD). The modified model proposed that 

breathlessness, physical impairment, diminished psychological well-being, negative 

outlook, and disability had effects on physical and mental components of HRQOL in 

COPD. A correlational descriptive design was used for a secondary analysis of data 

obtained from a longitudinal repeated measures design in COPD (Meek, 1995). 

The sample consisted of 58 individuals with COPD with moderate to severe 

impairment (FEVi = 40.49%) and a mean age of 70.2 + 8.28 years. The subjects were 

tested using spirometry, Visual Analogue Scales, Baseline Dyspnea Index, selected 

subscales of the Bronchitis-Emphysema Symptom checklist (depression/anxiety). 

Positive and Negative Affect Scale (negative affect), the Piilmonary Functional Status 

and Dyspnea Scale (activity component), and Medical Outcome Study Short Form-36. 

Multiple regression analysis was used to examine the relationships in the model. Results 

of analysis of data in comparison of the over-identified model and an exploratory (just-

identified) model demonstrated that parts of the model were not supported by the data 

and the exploratory model was able to explain more variance in the data than the over-

identified model (W = 8.48, g <. 10). 

In this study, the exploratory Qust-identified) model was accepted as the final 

model accounting for 52% of the variance in impaired physical component of HRQOL 

(R^ = .52, £ < .001) and 58% of the variance in impaired mental component of HRQOL 
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(R? = .58, £ < .001). Disability and physical impainnent had direct effects on physical 

health component of HRQOL, and negative outlook and breathlessness had direct effects 

on mental health component of HRRQOL. Breathlessness demonstrated a greater impact 

than the model would have proposed. 

Health providers should assess clients' perception of breathlessness and be aware 

of how that perception could influence HRQOL. Health care providers should plan 

interventions for individuals with COPD to decrease breathlessness through participating 

in educational, rehabilitation, or other programs, designated to decrease breathing effort 

and associated distress. 
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CHAPTER I 

INTRODUCTION 

Quality of life is a subjective perception of satisfaction with life in domains that are 

important to the individual (Oleson, 1990). Quality of life is multidimensional (Aaronson 

et al., 1991; Cella, 1994), with six domains: physical health, psychological state, level of 

independence, social relationships, environment features, and personal beliefs (World 

Health Organization, 1993). Perception of quality of life or satisfaction with domains of 

life can be influenced by disturbance in health status and occurrence of symptoms 

(American Thoracic Society, 1999). Health-related quality of life (HRQOL) is "the value 

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

and social opportunities that are influenced by disease, injury, treatment, or policy" 

(Patrick & Erickson, 1993, p. 22). Health-related quality of life has become an important 

outcome criterion that measures the impact of disease related impairment. Despite this 

trend still little is known in relation to specific disease processes. 

Chronic disease and the associated symptoms have a profound impact on all 

physical, psychological, and social domains of life and are integral to HRQOL. In order to 

examine the interplay between chronic disease, symptoms and HRQOL, focus on a 

specific disease process is needed. Recently, there has been an increasing awareness of the 

impact of breathlessness on HRQOL in individuals with Chronic Obstructive Pubnonary 

Disease (COPD). As a result, COPD provides an excellent model for examining the 

relationships of symptoms with HRQOL in the context of the latest theoretical and 
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empirical evidence. Consequently, the purpose of this study is to test a theoretical model 

and the impact of symptoms on HRQOL in individuals with COPD. 

Background of the Problem 

In this section, the concepts of quality of life, HRQOL, and the role symptoms play 

are presented. Further, the impact of disease and symptoms on HRQOL in individuals 

with chronic disease using COPD as the chronic disease process of interest are introduced. 

Oualitv of Life and Health-Related Oualitv of Life 

Quality of life is defined as an "individual's perception of their position in life in the 

context of the culture and value system in which they live and in relation to their goals, 

standards, and concerns" (WHO, 1993, p. I). Quality of life is a broad subjective 

perception. In the health field, quality of life is usually linked in the literature with the 

concept of health (HoUandsworth, 1988). Health is one of the dimensions related to 

quality of life and it is directly associated with an individual's perception of quality of life. 

The impact of disease on physical, psychological, social, and cognitive fijnctioning (ATS, 

1999a) is the focus of HRQOL, the central concept in this investigation. 

HRQOL reflects the consequences of a disease in an individual's life (Maille, 

Kaptein, de Haes, & Everaerd, 1996). The major dimensions of HRQOL include physical 

functioning, psychological well-being, and social role functioning. Studies on chronic 

disease and HRQOL have demonstrated that chronic disease has tremendous impacts on 

an individual's physical, psychological, and social functiuning (BUxen & Kippes, 1999; 

Hann et al., 1997). People with chronic disease report poor health status reflecting 



greater deterioration in health than seen in the general population (Badia et al., 1998). 

One study of the effect of breast cancer on HRQOL in individuals with bone marrow 

transplantation showed a significant impairment in the dimensions of physical functioning, 

general health perception, social functioning, and emotional role functioning (Hann et al, 

1997). In the process of living with chronic diseases, individuals experience psychological 

distress and social fiinctioning limitation. Psychological and social domains of HRQOL 

are also impaired in patients with chronic disease, as greater anxiety, depression, and 

loneliness are frequently reported (Blixen & Kippes, 1999; Kinsman et al., 1983; Maille, 

Kaptein, de Haes, & Everaerd, 1996; Moody et al., 1990). 

Included in the construct of HRQOL are an individual's health status, experience, 

states, and perceptions. Psychological, interpersonal, financial, and cultural perspectives 

also contribute to perception of HRQOL (Patrick & Erickson, 1993). Chronic disease 

conditions can result in disability, and alter an individual's life-style and perception of 

HRQOL (Ware, 1984). With advanced modem medical and nursing technology, health 

care providers can not only help increase the life expectancy of an individual with chronic 

disease, but also assess and evaluate their function and provide interventions to decrease 

disability and improve HRQOL. 

Ware (1984) proposed a conceptual framework to illustrate the impact of disease 

on an individual's HRQOL, with the domains of personal functioning, psychological 

distress/well-being, general health perceptions, and social/role functioning represented 

(Figiire 1). This framework predicts the greatest impacts of disease are on an individual's 
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physical, psychological, and social aspects. The model emphasizes that disease affects 

personal functioning most immediately, and the effect extends outside the individual to 

society through behavioral, social and culture modes (Patrick & Erickson, 1993). 

Although disease is in the center of the framework, it is surrounded by personal 

fiinctioning, psychological well-being, general health perceptions, and social/role 

functioning. Disease can have a major impact on an individual and also have a ripple 

effect extending from impaired personal functioning through diminished psychological 

well-being to disability and handicap evidenced by decreased social/role functioning. 

Specific diseases have different effects on personal functioning and consequently result in 

different changes in well-being and social roles. 

Within Ware's (1984) framework, personal functioning is altered when disease, 

presumably through symptoms and physical change, impacts a person's normal functioning 

or capacity to perform basic activities of daily living including self-care, mobility, and 

physical activities. Psychological distress/well-being is the change in mental health, 

including depression, anxiety, and loss of behavior/emotional control that result from 

changes in physical functioning due to disease. In the conceptual framework, disease 

status, functional limitations, and diminished psychological well-being precede the 

formulation of general health perception. General health status includes past experience, 

current health outlook and worries and concerns about one's current health. 



Figure 1. Ware's Health-Related Quality of Life Model (Ware, 1984). 
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Social role functioning in the framework is the ability to perform activities associated with 

the individual's usual role, including employment, school, or homemaking, and social 

aspects that may be impaired by disease (Ware, 1984). Again, central to this cascade of 

events in the conceptual framework is the disease and how it manifests itself to cause the 

loss of personal functioning. Central to how the specific disease manifests itself is the 

associated symptoms. Consequently, the importance of symptom management experience 

to overall process that impacts HRQOL can most be minimized. Although the conceptual 

framework does not identify symptoms specifically the link is implied. 

Symptoms 

A symptom has been described as "subjective experiences reflecting changes in a 

person's biopsychosocial function, sensation, or cognition" (University of California San 

Francisco, 1994, p.273). Symptoms and perception of symptoms are generally negatively 

related to HRQOL (Lough, Lindsay, Shinn, & Stotts, 1987). Symptoms that have impacts 

on physical, psychological, and social domains of HRQOL include physical ones such as 

dyspnea, emotional ones such as anxiety and depression, and cognitive ones such as poor 

memory. The University of California, San Francisco (UCSF) (1994) faculty has 

proposed a conceptual framework to understand the relationship between symptoms and 

HRQOL (Figure 2). The conceptual framework consists of three components: symptom 

experience, symptom management strategies, and symptom outcomes. Symptom 

experience, which is most relevant to the disease experience, consists of perception of 



Figure 2. Symptom Management Model (UCSF, 1994). 
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symptoms, evaluation of symptoms, and response to symptoms. Responses to symptoms 

are most relevant to this investigation and include the individual's reaction 

to symptoms through their feeUngs, thoughts, and behaviors. Symptom response in this 

model is an individual's reaction to a stimulus that arises through sensory, afifective, and 

cognitive mechanisms. Response to symptoms can be physiological, psychological, and 

behavior responses. Physiological responses are physical signs and sensations. 

Psychological responses are reflected in cognitive or affective changes. Behavior 

responses are the objective expression of a symptom, a verbal or social communication 

about the symptoms or changes in personal function or role performance as a result of the 

symptoms (UCSF, 1994). 

All symptom responses proposed in the fi-amework can decrease HRQOL. Other 

symptom outcomes outlined in the conceptual framework are interrelated with HRQOL, 

including self-care ability, financial status, morbidity, and comorbidity, mortality, health 

service utilization, emotional status, and functional status (UCSF, 1994). Specifically, all 

of these outcomes fit with the cascade of events proposed by Ware (1984) in his 

fi'amework. 

It is safe to say that symptoms have a direct effect on the physical, psychological, 

and social dimensions of an individual's HRQOL. Individuals with symptomatic chronic 

diseases show diminished HRQOL in all dimensions (Muni et al., 1997; Rusthoven et al., 

1998). Breathlessness, fatigue, and pain are the symptoms in chronic disease identified to 

have major impacts on HRQOL (Ferrell et al., 1991). An early national survey reported 



that symptoms were a key factor in people's decisions to restrict their activities (National 

Center for Health Statistics, 1979), and thus decreasing physical functioning begins the 

cascade of events that leads to decreased HRQOL. 

Symptoms in chronic disease not only affect an individual's physical and 

psychological well-being but also influence on an individual's social well-being. Social 

well-being can be viewed as both component and determinant of individual's HRQOL 

(Patrick & Erickson, 1993). The social role has an important influence on depression 

(Brown and Harris, 1978). Understanding symptoms and the ways symptom experience 

impacts HRQOL is essential for assessment and management for individuals with chronic 

disease. One important nursing goal is to provide interventions to decrease symptoms and 

enhance HRQOL in individuals with chronic disease. 

COPD as an Illustrative Example 

COPD is a chronic condition that includes emphysema and chronic obstructive 

bronchitis. Approximately 14.6 million Americans suffer from COPD (American Thoracic 

Society, 199Sa) and as many as 30 to 3S million people may be affected, because at the 

early stage of the disease it is usually asymptomatic (Petty, 1996). There has been a 

steady increase in COPD mortality among people over SS years old in the past 20 years 

(Wise, 1997), making it the fourth leading cause of death in the United Sates and second 

leading cause of death in the Western Pacific Region (National Center for Health 

Statistics, 1999). Worldwide, COPD ranked as the fifth leading cause of death and 

accounts for 4.0% of deaths during 1998 (the World Health Report, 1999). Clearly 



COPD is a significant health concern worldwide and an important disease process with 

which to examine HRQOL. 

The American Thoracic Society (ATS) (1995b) defines COPD as "a disease state 

characterized by the presence of airflow obstruction due to chronic bronchitis or 

emphysema; the airflow obstruction is generally progressive, may be accompanied by 

airway hyperreactivity, and may be partially reversible" (p. S77). Chronic Obstructive 

Pulmonary Disease is a progressive condition that takes 20 to 40 years for clinical 

symptoms to develop. Dyspnea is a hallmark of the disease. Airway irritation, with 

bronchial mucous gland dilation, typically results in a productive cough. Later in the 

course of the disease, hypoxemia with cyanosis, and hypercapnea occur (ATS, 1995b). 

Pulmonary fiinction impairment in COPD is evidenced by reduction in forced 

expiratory volume in the first second (FEVi) which is used as an indicator of maximum 

ventilatory capacity (Wise, 1997). The ATS (1995b) uses FEVi percentage of predicted 

normal value to define stages of disease: FEVi > 50% of predicted as stage I; 35-49% of 

predicted as stage 11; and <35 % of predicted as stage m. Individuals commonly 

experience some degree of activity limitation due to dyspnea when FEVi falls to about 

50% of predicted. When FEVi falls to 30-40% of predicted or declines below two liters 

the individual often experiences dyspnea on exertion (Rennard, 1998), leading to 

decreased physical fimctioning seen as exercise limitation that can lead to disability (Wise, 

1997). According to the ATS (1995b), reduction in FEVi is correlated with 



mortality and morbidity in COPD. The average survival rate for an individual once 

diagnosed with COPD in which the FEVi has declined to the point that symptoms limit 

activity is about five years (Manfreda, Mao, & Litven, 1989). 

Based on the pathophysiologic changes that result from COPD, individuals with 

the disease demonstrate decreased physical functioning, role functioning, social 

functioning, mental health, and health perceptions or, in other words, impaired HRQOL 

(Stewart et al., 1989). According to Ware's conceptual frameworic, these changes in 

physical functioning are the beginning of the cascade of events leading to impaired 

HRQOL. The cascade typically begins with manifestations of the disease process such as 

symptoms. 

Among individuals with COPD, breathlessness is the most fi'equently reported and 

distressing symptom (Kinsman et al., 1983). Studies show breathlessness can cause 

impairment in physical functioning as measured by exercise limitation (Kyroussis et al., 

1996; McGavin et al., 1976; RampuUa et al., 1992). In these studies, breathlessness was a 

key factor in an individual's exercise limitation and as such can be considered a key factor 

in the initiation of the cascade of events leading to decreased HRQOL. 

Breathlessness, functional status, depression, social support, and age all have 

shown direct effects on HRQOL m patients with COPD (Anderson 1995, McSweeny et 

al., 1982). Physical functioning and psychological well-being have been reported as the 

most important determinants of HRQOL in elderly individuals with COPD (Yohannes, 

Waters, & Connolly, 1998). Social activities, such as engaging in leisure activities and 
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interacting with friends, are major activities that decrease in individuals with COPD. 

Social deprivation and isolation have also been found to be major determinants of HRQOL 

in patients with COPD (Morgan, Singh, & Hyland, 1997). In fact, Morgan and colleagues 

(1997) propose that these psychosocial factors may be stronger determinants of HRQOL 

than physical functioning in patients with COPD. Consequently, the interrelationship of 

increasing symptoms and decreasing levels of physical, psychological, and social 

functioning is extensive and requires further explanation. 

Theoretical Model of Health-Related Quality of Life and Symptoms in COPD 

A beginning step to understand the interplay of HRQOL, chronic disease and 

symptoms would be to investigate these relationships using a theoretical model to guide 

the process. The theoretical model would need to be disease specific because physical 

functioning changes differ with different pathophysiologic changes. In this section, Jones' 

(1998) theoretical model of HRQOL and symptoms is discussed as a disease specific 

expression of HRQOL. 

Jones' (1998) model was designed to examine the impact of symptoms on HRQOL 

within COPD (Figure 3). The model is based on what Jones (1998) calls the current 

knowledge about airway obstruction and factors that impact HRQOL. While the model is 

generally consistent with the theoretical framework proposed by Ware and the UCSF 

framework of symptom response, it has some important refinements that help in 

understanding the HRQOL within the context of COPD and breathlessness. 



Figure 3. Health-Related Quality of Life Model in COPD (Jones, 1998). 
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The model indirectly links symptoms, in this case, breathlessness, to HRQOL but 

symptoms arising from the physiologic change associated with airway obstruction begin 

the cascade of events. The model proposes that airway obstruction leads to 

breathlessness. In the model, the relationship between breathlessness and psychological 

well-being in the model is reciprocal. Breathlessness may induce depression and anxiety, 

but breathlessness can be influenced by an individual's general psychological well-being. 

Breathlessness leads to exercise limitation and exercise limitation may have an impact on 

depression and anxiety, but it may also be influenced by a sense of psychological well-

being. Exercise limitation also contributes to reduced mobility, as does psychological 

well-being. The model proposes that psychological well-being has a direct impact on life

style restrictions and an indirect effect through attitudes and expectations on lifestyle 

restriction. Both life-style restriction and attitudes and expectations can influence 

psychological well-being. The model lays out a reciprocal relationship between attitude 

and expectations and both reduced mobility and life-style restriction, which implies that 

attitude and expectations may contribute to reduced mobility and life-style restriction, but 

also may be influenced by them. 

Jones' (1998) theoretical model has not been previously tested. In order to 

examine the model and keep it consistent with the unidirectional conceptual framework, 

two key modifications have been made. First, simple causal order was specified, making 

the model consistent with the cascade of events proposed in Ware (1984)'s framework. 



Second, the names of the model components were modified to ensure consistency with the 

Ware and UCSF framework. In this study, the model (Figure 4) was modified for testing. 

In the model, it is hypothesized that puhnonary function (airway obstruction), symptom 

response (breathlessness), and physical impairment (exercise limitation) have indirect 

effects on handicap (impaired HRQOL), while diminished psychological well-being 

(depression and anxiety), negative outlook (negative afifective trait), and disability 

(reduced activities of daily living) have direct effects on handicap (impaired HRQOL) in 

individuals with COPD. The model depicts both construct (capital letters) and concept 

levels of the theoretical model. The model identifies the relationship between pulmonary 

function, symptom response, physical impairment, diminished psychological welUbeing, 

negative outlook, disability, and handicap in individuals with COPD. The constructs 

identified in the model, concepts, and definitions are briefly described in the following 

section and listed in Table 1. 

Pulmonarv Function (Airway Obstruction^ 

Pulmonary function is air movement into and out of the lung for the purpose of 

effecting gas exchange. Airway obstruction is defined as decrease expiratory airflow 

obstruction that is measured by the amount of air expelled in one second (FEVi) during a 

forced expiratory maneuver (Cugell, 1988). Decreases in FEVi impact the ability to 

adequately ventilate the body and are a major contributor to breathlessness in COPD. 

Previously, researchers have reported the association between physiological changes and 

breathlessness. Noseda and colleagues (1995) reported a relationship between perception 



Figure 4. Modified Theoretical Model of Health-Related Quality of Life in COPD (Jones, 1998). 
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Tabic I 
Consirucis. Conceois. and Definitions associated with Jones' f 1998) Model 

Construct Conccpt Definitions 

Pulmonar>' 
Function 

Symptom 
Response 

Physical 
Impairment 

Aireav Obstruction 

Breathlessness 

E.\crcise Limitation 

PuImonar> Tunction is air movement into and out of the lung Tor the 
purpose or participating in gas exchange. 

Airway obstruction is the degree to which airflow is impeded during 
exhalation. 

Symptom response is an individual's response to a stimulus through 
sensory. afTective. and cognitive mechanisms. 

Breathlessness is a subjective e.Npcrience of breathing discomfort that 
is comprised of qualitatively distinct sensations that vary in intensity. 

Physical impairment is deterioration in an individual's ability to 
physically perform. 

Excrcise limitation is the inability to adequately perform exercise due 
to a physiologic change, in this case breathlessness arising from 
airwav obstruction. 

Diminished 
Psychological 
Well-being 

Anxiety and Diminished psychological well-being is an emotional state of 
Depression decreased overall welfare. 

Anxiety is an emotional state exemplified by excessive nerNousness 
and concern. 

Negative Outlook Negative Affective 
Trait 

Disabilitv 

Handicap 

Reduced Activities 
of Dailv Living 

Impaired Health-
Related CJuality of 
Life (HRQOL) 

Depression is an emotional state e.\emplined by e.\cessive sadness and 
hopelessness 

Negative outlook is general sense of pessimism. 

Negative affeaive trait is human trait that when manifest negatively 
influences on both ways of thinking and behavior. 

Disability is any restriaion or lack of ability to perform an activity in 
the manner considered normal for a human being. 

Reduced activities of daily living are the inability or decreased ability 
to perform behaviors associated with daily living. 

Handicap is restrictions in life-style that result from disease or 
physical limitations that limits or prevents from fulfillment of a role. 

Impaired HRQOL is reduced an individual's health-related quality of 
life 
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of breathlessness measured with the Visual Analogue Scale (VAS) and change in 

pulmonary function in patients with asthma. A significant correlation (r = .29, g = .05) 

was reported between lung function (FEVi) and self-ratings of breathlessness in patients 

with COPD (Redebneier, Goldstein, Min, & Hyland, 1996). Airway obstruction is also 

associated with impaired physical functioning, exercise limitations and psychological 

aspect of HRQOL (Jones 1998). Breathlessness is a subjective phenomenon and as a 

result of multiple other factors that impact on perception, the relationship between 

puhnonary function and perception of breathlessness is not perfect. Nevertheless, as 

identified in the model, breathlessness in COPD must arise firom the physiologic change of 

airway obstruction. 

Svmptom Response (Breathlessness^ 

Symptom response as described in the UCSF model is an individual's reaction to a 

stimulus that arises through sensory, affective, and cognitive mechanisms. The symptom 

of interest in this study was breathlessness. The most common symptom associated with 

COPD is breathlessness, a distressing experience that can lead to limitation of activities of 

daily living, reduction of quality of life, and disability (American Thoracic Society, 1999a). 

The American Thoracic Society (1999a) defines dyspnea or breathlessness as "a subjective 

experience of breathing discomfort that consists of qualitatively distinct sensations that 

vary in intensity" (p. 322). The multidimensional aspects of breathlessness have been 

identified as physical (what they sense), affective (what they feel), and cognitive (what 

they think) (Steele & Shaver, 1992). Intra-individual differences and affective perceptions 



influence the interpretation of physical sensations and the cognitive perception of one's 

health, leading to the symptom response (Harver & Mahler, 1998), making simple 

physiological explanations of the breathlessness experience useless. An mdividual's 

response to symptom plays a major role in the physical limitations that occur (Jones, 

1998). 

Phvsical Impairment (Exercise Limitation) 

The World Health Organization (WHO, 1980) defines impairment as "disturbances 

at the level of the organ" (p. 1). The organ in this case is the lung and its ability to remove 

carbon dioxide and deliver OTQ^gen to the body. The physical impairment in the lung's 

ability to adequately participate in gas exchange leads to increased ventilation, altered 

breathing patterns, and breathlessness. Severe COPD is often associated with severe 

exercise limitation, most commonly due to breathlessness related to the altered lung 

function (Gallagher, 1994; Rampulla, Baiocchi, Dacosto, & Ambrosino, 1992). Factors 

directly or indirectly related to exercise limitation in COPD are respiratory muscle 

function, hypoxia, deconditioning, metabolic or respiratory acidosis, cardiac dysfunction, 

limb dysfunction, and motivation (Gallagher, 1994). Pulmonary function impairment and 

the resulting breathlessness are considered to be major factors influencing exercise 

limitation in patients with COPD (Murariu, Ghezzo, Milic-Emili, & Gautier,1998). 

Rampulla and colleagues (1992) found that individuals with COPD reported the most 

fi-equent symptom that limited exercise was leg fatigue (46%), followed by breathlessness 

(36%), whereas individuals with interstitial lung disease rated breathlessness (62%) as 



higher than leg fatigue (25%). In this study, Rampulla and colleague found that severity 

of breathlessness, while not the sole symptom limiting exercise was strongly associated 

with intensity of exercise. 

Diminished Psychological Well-Being (Depression and Anxiety) 

Diminished psychological well-being is an overall emotional state that limits the 

sense of general welfare. Common psychological changes, such as depression and anxiety, 

contribute to diminished psychological well-being. Anxiety and depression are the most 

conunon psychological changes associated with breathlessness and COPD (Gift, Plaut, & 

Jacox, 1986; Yohannes, Roomi, & Baldwin, & Connolly, 1998). For the purpose of this 

investigation, anxiety is defined as an emotional state exemplified by excessive 

nervousness and concern. Anxiety in COPD is usually associated with distress about 

breathing (Carrieri-Kohlman et al., 1996). Depression is defined as an emotional state 

exemplified by excessive sadness and hopelessness. Individuals with COPD experience 

depression and describe feeling such as sadness, tearfijlness, lack of motivation, suicidal 

ideation, and loss of appetite and sleep (Agle, Baum, & Chester, 1973). 

The association between breathlessness in COPD and dimmished psychological 

well-being seen as depression or anxiety has been extensively studied (Gift & Cahill, 1990; 

Gifl, Plaut, & Jacox, 1986; McSweeny et al., 1982; Yohannes, Roomi, & Baldwin, & 

Connolly, 1998). Kinsman and colleagues (1983) found that patients who report severe 

impairment fi'om their disease condition also experience anxiety and depression-like 

symptoms such as loss of interest in life (food, things, and people) and feelings of 
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helplessness-hopelessness. Low self-esteem, lack of confidence, and worthlessness are 

characteristic symptoms of depression (Gift & McGrone, 1993). Giil and colleagues 

(1986) demonstrated that anxiety was related to level of breathlessness. Patients with high 

and medium levels of breathlessness reported more anxiety than patients with lower levels 

of breathlessness. Researchers studying patients with COPD found that anxiety and 

depression have a significant impact on reducing HRQOL (Anderson, 1995; McSweeny et 

al., 1982). 

In summary, anxiety and depression strongly influence HRQOL in individuals with 

COPD. Symptom response (breathlessness) and impairment (exercise limitation) are 

associated with diminished psychological well-being (depression and anxiety). The 

specific links defined in the model proposed need to be examined. 

Negative Outlook fNegative Affective Trait) 

Negative outlook is a trait that can negatively influence overall attitude and 

expectations associated with events or situations. Negative affect can be measured as 

state or trait. Negative affect state is a "short-term mood fluctuations" whereas negative 

affective trait is "consistent and enduring differences in general affective level" (Watson & 

Pennebaker, 1991, p. 64). Negative affective trait reflects an individual's negative mood 

and self-concept. Individuals with negative affective trait may experience more distress 

and dissatisfy with life (Watson & Clark, 1984). 

The model of the present study proposes that negative outlook is influenced by and 

influences HRQOL. Psychological research indicates that negative personality traits 
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associated with negative attitudes and expectations play important roles in perception of 

physical symptoms, stress, subjective distress, psychopathology and satisfaction (Watson 

& Pennebaker, 1991). Watson and Pennebaker (1989) propose that distress, negative 

affect, and dissatisfaction are caused by health problem. They assume that health problem 

is associated with emotional and personality alternations including development of distress 

and high negative affect. The consequences of health problem include discomfort, 

disability, and impairment of social functioning. Consequently, negative outlook and 

negative afifective trait are consistent with the cascade of events proposed by Ware (1984). 

Negative outlook is a general sense of pessimism and can be manifested as an ongoing 

affective trait. Negative affective trait is defined as "a general dimension of subjective 

distress and unpleasurable engagement that subsumes a variety of aversive mood states" 

(Watson & Clark, 1988, p. 1063). Leventhal and colleagues (1996) uidicated an 

association between negative affective trait and physical symptom reporting. People with 

more negative affect, whether seen as a constant trait or transit state, are more likely to 

have subjective complaints and physical symptoms and experience high levels of anxiety 

(Watson & Pennebaker, 1989). Negative affect usually coexists with chronic iUness and 

may influence an individual's functional status, symptom perception, and HRQOL (Wilson 

& Cleary, 1995). 

Watson and Pennebaker (1989) proposed that distress, negative affective trait, and 

dissatisfaction are caused by health problems. The consequences of a health problem 

include discomfort, disability, and impaired social functioning. The impact of a negative 
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outlook represented by negative affective trait has never been investigated in patients with 

COPD. This study explores a theoretical model that includes the direct effect of negative 

affective trait on HRQOL. 

Disability (Reduced Activities of Daily Living") 

The WHO (1980) defines the construct disability as "any restriction or lack of 

ability to perform an activity in the maimer or within the range considered normal for a 

human being" (p. 1). The concept associated reduced activities of daily living is 

considered to be an aspect of HRQOL (Morgan, Singh, & Hyland, 1997). Chronic lung 

disease is identified as the most common cause of activity limitation in the United States 

(LaPlante, 1989). Individuals with COPD have physical impairments associated with 

breathlessness that lead to reductions in daily activities. Restriction of activity levels is 

related to breathlessness, and is one of the major problems of women with COPD (Sexton 

& Munro, 1988). Restriction of activity has been described as impairment in functional 

status, which is defined as "an individual's ability to perform daily activities required to 

meet basic needs in the course of their lives, fulfill usual roles, and maintain health and 

well-being" (Leidy, 1994, p. 24). Decreased functional status is commonly used to 

describe disability in the COPD population. Disability is said to be affected by 

physiological and psychological factors (Leidy, 1994). Physical factors include pulmonary 

function, oxygen saturation, exercise capacity, and breathlessness. Psychological factors 

such as anxiety, hostility, depressed mood, self-esteem, and hardiness can also influence 

functional status (Weaver, 1995). 



Psychological factors have been explored to understand individual differences in 

disability (Leidy & Traver, 199S). Factors such as anxiety and depressed mood 

(diminished psychological well-being) are correlated with disability in individuals with 

COPD. Anxiety contributes to disability. Significant findings related to the relationships 

among anxiety, exercise limitation, and physical factors (Jones et al., 1989; Morgan et al., 

1997; Prigatano et al., 1984) indicate that individuals with COPD who experience anxiety 

have the worst daily activity performance. Moody and colleagues (1990) found that 

disease severity, breathlessness, and mastery contribute to disability. 

Handicap (Impaired HROOL'> 

In this study, handicap (construct level) or impaired HRQOL (concept level), was 

conceptualized as the final manifestation of HRQOL. Handicap is defined as "any 

disadvantage for a given individual, resulting from an impairment or a disability, that limits 

or prevents the fulfillment of a role that is normal... for that individual" (WHO, 1980, p. 

1). Handicap reflects life-style restriction that, by definition, places an individual "at a 

disadvantage relative to their peers when viewed fi-om the norms of society" (WHO, 1980, 

p. I). Impaired HRQOL is life-style limitation on an individual's leisure and recreation 

due to chronic iUness such as COPD. Handicap represents the end phase of HRQOL as 

described by Ware in this model. 

Symptoms of the COPD and psychological response to the disease have been 

associated with reduced HRQOL seen as impaired HRQOL. Factors that impact 

HRQOL, such as pulmonary fimction, disease severity, physical activity, symptoms, 



depression and anxiety, disability, and general health perception in individuals with COPD, 

have been investigated (Anderson, 1995; McSweeny, 1982; Moody, McCormick, & 

Williams, 1990). Individuals with COPD had the lowest PIRQOL in the area of role-

physical, role-emotional and mental health, all indicators of handicap, as compared with 

individuals with other medical problems (Shlenk et al., 1998). Symptoms, diminished 

psychological well-being, and disability have been reported to have direct impacts on 

HRQOL in individuals with COPD (McSween et al., 1982; Moody, McCormick, & 

Williams, 1990). It is clear that low HRQOL due to disability and the psychosocial 

contributions of diminished well-being and negative outlook are linked. Examination of 

the model proposed by Jones (1998) given these minor modifications may clarify 

understanding of these links in individuals with COPD. 

Significance of the Problem 

Chronic disease and the associated symptoms are clearly linked to decreases in 

HRQOL. The recent emphasis on outcomes in health care research has propelled HRQOL 

to the forefi'ont as an important consideration in evaluating treatments and interventions. 

Despite these trends, still little is known about HRQOL in relation to many important 

specific disease processes and their associated symptoms. In particular, the relationships 

among COPD, breathlessness, and HRQOL have yet to be explored firom a theoretical 

perspective. Most people with COPD struggle with breathlessness and experience 

anxiety, depression, negative outlook on life, disability and handicap. A test of the model 

as discussed in this chapter is needed to evaluate the proposed relationships. 
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Understanding the interrelationship of physical changes, breathlessness, physical 

impairment, disability, psychological factors and HRQOL in individuals with COPD can 

only improve health care providers' ability to intervene effectively. 

Statement of l*urpose 

The purpose of this study is to test a model adapted from Jones (1998) of HRQOL 

and breathlessness in individuals with COPD. 

Research Question 

The research question for this study is; Does the proposed model explain the 

relationships among pulmonary function (airway obstruction), symptom response 

(breathlessness), physical impairment (exercise limitation), diminished psychological well-

being (depression and anxiety), negative outlook (negative affect), disability (reduced 

activities of daily living), and handicap (impaired HRQOL) in individuals with COPD? 

Summarv 

Health-related quality of life has become an important outcome criterion that 

measures the impact of disease impairment. Symptom response plays an important role in 

how physiologic change leads to decreased HRQOL. Chronic Obstructive Pulmonary 

Disease is a disease characterized by chronic progressive deterioration in puhnonary 

function and, as such, is a classic disease that exemplifies the progression from physiologic 

change to decreased HRQOL. Symptoms have a significant impact on HRQOL in 

individuals with COPD. Breathlessness is the major distressing symptom in individuals 

with COPD that leads to physical and psychological impairments, which impacts HRQOL. 
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Exercise limitation is the most common problem in COPD and is linked to the intensity of 

breathlessness. Disability is afifected by physical and psychological factors, such as 

anxiety, depression and a person's negative outlook, contributing to decreased HRQOL in 

individuals with COPD. This study investigated the intenelationship between HRQOL, 

chronic disease and symptoms using a model for individuals with COPD first proposed by 

Jones (1998) and modified for this study. 



41 

CHAPTER n 

THEORETICAL FRAMEWORK AND REVIEW OF THE LITERATURE 

In this chapter, the basis for examining health-related quality of life (HRQOL) in 

individuals with Chronic Obstructive Pulmonary Disease (COPD) for this study is 

discussed fUrther. Review and critique of various models of HRQOL in COPD are 

presented. The HRQOL literature is reviewed as it related to individuals with COPD 

including exploration of the relationships proposed in the theoretical model. 

Theoretical Framework of Health-Related Oualitv of Life 

The theoretical framework of HRQOL was presented in Chapter I. Ware's (1984) 

HRQOL model identified disease, personal functioning, psychological distress/well-being, 

general health perceptions, and social functioning as the key components of HRQOL 

(Figure 1). The Symptom Management Model (UCSF, 1994) builds on Ware's initial 

attempts to deal with symptom in HRQOL (Figure 2). The HRQOL Model (Ware, 1984) 

and Symptom Management Model (UCSF, 1994) are the basis of the conceptual 

framework used in this study. A review and critique of various models of HRQOL 

associated with COPD followed by discussion of a theoretical model adapted from Jones 

(1998; Figure 3) for use in this study (Figure 4) are presented. 

Review and Critiques of Various Models of Health-Related Oualitv of Life 

The HRQOL models associated with COPD in literature are reviewed as they 

support the relationships proposed in Jones' model and contribute to understanding the 
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relationships between HRQOL and symptoms. A critique of the model will be followed by 

review of each model in this section. 

The first of the models published was a heuristic model, developed by McSweeny 

and colleagues (1982), of the interrelationships of COPD and other factors affecting 

HRQOL. The model explains the relationship between emotional fiinctioning, social role 

fiinctioning, daily-living activities, recreational activities, and life quality (Figure S). In this 

model HRQOL was measured using several instruments, including the Sickness Impact 

Profile (SIP) (Bergner et al., 1976), Minnesota Multiphasic Personality Inventory (MMPI) 

(Dahlstrom, Welsh, & Dahlstrom, 1972), Profile of Mood States (POMS) (McNair, Lorr, 

& Droppleman, 1971), and Katz Adjustment Scale (KAS)(Katz & Lyerly, 1963). In this 

case a single instrument was not viewed as sufficient to capture HRQOL. 

In McSweeny's model, age and the COPD disease process are identified as factors 

that contribute to pulmonary-cardiovascular functioning. Age and pulmonary-

cardiovascular functioning impact neuropsychological functioning (e.g., average 

impairment and brain dysfunction), which in turn impacts on the remaining portions of the 

model. COPD has an indirect impact on HRQOL by altering neuropsychological 

functioning, limiting exercise capacity, and daily activity that leads to limitation of 

recreation, and impairment of emotional functioning. Social position and 

neuropsychological fimctioning have direct influences on HRQOL, but social position as 

outlined in McSweeny's model influences only social roles and daily activities and not 



Figure 5. Heuristic model for interrelation of COPD and other variables affecting life quality (McSweeny et al., 1982). 
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the emotional functioning portion of the model, which is not totally consistent with Ware's 

framework. 

The model was empirically derived and tested in a large sample of203 patients 

with COPD who were hypoxemic and 73 healthy control subjects. In McSweeny and 

colleagues' (1982) study, age(R^= .31), social economic status (R^=. 26), and 

neuropsychological functioning (R^= .22), had important impacts on HRQOL (social roles 

and daily activity). Only a weak relationship was found between HRQOL (SIP total 

score) and physiological variables that represented pulmonary cardiovascular functioning 

(oxygen transport; r = -.22, g < .01), maximum workload during exercise (r = -.33, g < 

.01), and COPD severity index (r = .17, e.<.02). There were no statistically significant 

relationships found between HRQOL (SIP total score) and other measures of pulmonary 

cardiovascular functioning, such as pulmonary function tests, gas exchange, and sleep 

arterial oxygen saturation levels. HRQOL (total score) and neuropsychological 

impairment were significantly correlated (r = .34 to r = .45, g < .01), with decreased 

neuropsychological functioning related to reduced HRQOL. Examination of the total 

model explained only 25% of the variance in HRQOL (SIP total score). McSweeny and 

colleagues' (1982) model supports the link between psychological well-being and 

HRQOL, which was tested in the present study. 

McSweeny's model was further tested by Prigatano, Wright, and Levin (1984) 

with a large sample (n = 985) of individuals with COPD and a control group (n = 25 for 

healthy). In that study, HRQOL (total score and physical score), measured by the SIP 
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(Bergner et al., 1976), was significantly related to neuropsychological impairment (r =.25, 

p < .05). Mood state, including tension and depression, was more highly correlated with 

psychological functioning (emotional functioning dimension of HRQOL) (r = .66, r = .57, 

p < .001 respectively) than with physical functioning (physical dimension of HRQOL) (r = 

.44, r = .33, p < .001). Pulmonary function, measured by FEVi as pulmonary-

cardiovascular functioning and amount of exercise completed (exercise capacity), were 

more highly correlated with physical condition (r = -.26, £.< 05, r = .38, p < .001) than 

with psychological functioning (r = -.08 , r = -. 16, p > .05). The combined model 

explained 52% of the variance in HRQOL, but when psychosocial and physical functioning 

were separated, explained variance was 56% and 42% respectively. Amount of exercise 

accounted for 15% of the variance in physical functioning, but did not predict 

psychosocial functioning measured by the SIP. The results supported the links of 

neuropsychological functioning, exercise capability, and pulmonary functioning and the 

physical aspect of HRQOL proposed by McSweeney and colleagues. Mood and 

emotional variables were related to psychosocial aspect of HRQOL. This model supports 

the links between depression and HRQOL and exercise limitation and HRQOL, which are 

the links that were examined in the present study. 

The model's tests, as the first one to test the relationship of COPD and the 

changes that physiologically impact on HRQOL, made some important strides, although 

not explaining many of the factors well. A major weakness of the model is its strong 

emphasis on physiologically oriented variables, such as pulmonary-cardiovascular 
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functioning and exercise capacity without including emotional variables as either mediators 

or moderators of HRQOL. Additionally, the role of symptoms such as breathlessness, 

which by all accounts (ATS, 1999a) has a tremendous impact on HRQOL, is not even 

mentioned in the model. Based on the conceptual models of HRQOL (Ware, 1984) and 

Symptom Management Model (UCSF, 1994) described above, McSweeny and 

Colleagues' (1982) model does not include the roles of symptom and psychological well-

being play in HRQOL. 

Moving beyond this initial step. Moody and colleagues (1990) proposed a model 

(Figure 6) for functional status and quality of life in patients with COPD. A preliminary 

model was developed to examine the interrelationships among antecedent, mediating, and 

outcome variables. The model was based on the theory and previous research findings 

related to functional status (reduced activities of daily living) and HRQOL in patients with 

dyspnea. In this theoretical model of HRQOL in COPD, disease severity and 

environmental risk were identified as antecedent variables; dyspnea severity, neuroticism, 

fatigue, anxiety, depression and mastery were identified as mediating variables; and 

functional status and HRQOL were identified as outcome variables. In this study, 

HRQOL was defined simply as an indication of coping effectiveness and measured by the 

Perception of Quality of Life tool (Spitzer et al., 1981). Functional status in this model 

was measured by the Chronic Disease Assessment Tool (Moody, 1988). Model tests 

showed a relationship between dyspnea severity and psychological variables. Functional 

status 0 = -.49, j2 <.05), depression (P = -.75, g < .05), and dyspnea severity (P = -.23, p 



Figure 6. Functional Status and Quality of Life (Moody, McConnick, & Williams, 

1990). 
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< .OS) had direct effects on HRQOL. Functional status was more related to physiological 

condition than to HRQOL, with disease severity (3 = -.28, jj < .05) and dyspnea severity 

(P = -.40,0 < .05), having a direct effect on functional status. Depression in this 

investigation had a strong effect on HRQOL (P = -.75, g < .05). Based on these findings, 

the authors suggested that psychological mediators play an important role in HRQOL. In 

Moody's model, the links between depression, functional status (reduced activities of daily 

living) and HRQOL that underline this study were again supported. 

Although the model was based on both theory and research findings, the authors 

failed to test the entire model due to small sample size. Furthermore, no link between 

disease severity and dyspnea severity was specified and the role of breathlessness was not 

emphasized. Functional status (reduced activities of daily living) was not clearly defined 

or measured in relation to activities of daily living. Further testmg of the relationship 

between disease and breathlessness is needed. 

Anderson (1995) modified Moody's model (Figure 7) by fi'aming it within Lazarus 

and Folkman's (1984) cognitive theory. In Lazarus and Folkman's fi-amework, an 

individual's cognitive appraisal and coping resources mediate the interaction between 

person and environment. In other words, the cognitive appraisal can dramatically impact 

HRQOL. Anderson attempted to incorporate this in her proposed model. In Anderson's 

model, age, socioeconomic status, disease severity, functional status, and dyspnea are 

antecedents. Depression, anxiety, self-esteem, dispositional optimism, and social support 

are mediating variables represent coping resources. HRQOL is an outcome variable 
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Figure 7. Quality of Life Model (Anderson, 1995). 
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representing adaptation. The author hypothesized that the impact of environmental events 

on HRQOL was mediated by psychological variables related to illness and by coping 

resources available to the person with COPD. Demographic and diseases related 

variables were hypothesized to have indirect effects on HRQOL while mediating 

variables, such as depression, self-esteem, and social support were proposed to have direct 

effects on HRQOL. 

The results of model testing supported only some of the relationships proposed. 

Age (P = -. 15, g < .05), depression (P = -.28, g < .05), low self-esteem (P = -.39, g < .05), 

and lack of optimism and social support (P = -.23, £ < .05) had direct negative effects on 

HRQOL. Anxiety and optimism failed to show the hypothesized direct effects on 

HRQOL. Functional status (reduced activities of daily living) had direct effects on 

depression, which in turn had a significant negative impact on HRQOL. Lack of self-

esteem and social support also had direct impact on HRQOL. The complete model 

accounted for 53% of the total variance in HRQOL. In Anderson's model, the links 

between depression and HRQOL, reduced activities of daily living, and depression were 

supported. 

Although this model testing improved on the work of Moody and colleagues 

(1990) with a theory-driven approach, and with a larger sample of individuals with 

COPD, only some of hypothesized relationships were empirically supported. The 

relationships between age and disease severity, dyspnea and reduced activities of daily 

living, anxiety and HRQOL, and optimism and HRQOL were not supported by the data. 
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But of even greater concern is the lack of a link between breathlessness and reduced 

activities of daily living, which is hypothesized in Ware's (1984) model and is supported in 

the literature. Although this model contributed to a better understanding of HRQOL, it is 

clear that many important relationships, such as the impact of symptom on depression and 

anxiety, and reduced activities of daily living and HRQOL are not described adequately in 

this or any of the other models described thus far. 

Another conceptual model focuses on functioning and well-being of patient 

outcome (Wilson & Cleary, 1995; Figure 8). Unfortunately this model has not been 

tested, but it is worth discussion as it illustrates recent views of HRQOL. In this model, 

HRQOL was defined as having five dimensions, generally consistent with those described 

by Ware (1987); physical functioning, social functioning, role functioning, mental health, 

and general health perceptions. 

The model proposes that biological and physiological variables, symptom status, 

functional status (reduced activities of daily living), and general health perception are 

causally linked to overall HRQOL. Biological and physiological variables, including 

pulmonary function tests or physical examination findings, have a direct impact on 

HRQOL. In this model, symptom was defined as an individual's perception of abnormal 

physical, emotional, or cognitive state. Perception of a symptom in the model includes a 

process of sensation detection, judgment, establishing meaning of sensation, and decision 

to seek care, which is also consistent with the UCSF theoretical fi-amework. In this 
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model, a symptom is hypothesized to be impacted by biological and physiological 

variables, such as depression and anxiety and to have an indirect efifect on overall 

HRQOL. Functional status in the model consists of physical function, social function, role 

function, and psychological function and has an indirect effect on HRQOL. 

Characteristics of the individual include personality, motivation, and value preferences. 

Characteristics of the environment include psychological support, social economic 

supports, and social and psychological supports. Both characteristics of the individual and 

environment are mediators in the model. General health is proposed as an individual's 

perception that is influenced directly by functional status and has a du-ect impact on 

HRQOL. HRQOL is defined as subjective well-being and satisfaction with life. This 

model links many clinical variables caused by impairment of health in individuals with 

chronic disease. Wilson and Cleary's conceptual model of HRQOL (1995) is consistent 

with the relationships proposed by Jones (1998) although empirical testing of the model 

has not been done. 

Although this model can provide a framework for research in exploring the 

relationships among biological and physiological variables and overall HRQOL, the model 

is abstract and has not yet to be operationalized. The impact of symptom on psychological 

well-being, which is proposed by Ware's (1984) model, and response to symptoms, as 

proposed by UCSF's model (1994) are present. A major concern is that empirical testing 

of the model may not be applicable because of measurement issues associated with the 

variables of uidividuai characteristics and those of environment. 
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In summary, review of various models of HRQOL supports the links between 

reduced activities of daily living and depression, depression and HRQOL, exercise 

limitation and HRQOL, and reduced activities of daily living and HRQOL. However, 

none of the models reviewed to this point clearly delineates the role of breathlessness and 

its impact on exercise limitation, depression and anxiety, negative affect, reduced activities 

of daily living and impaired HRQOL or the multifaceted issues associated with reduced 

activities of daily living and social functioning. The next section presents a model that 

attempts to clarify symptoms and HRQOL in the COPD population. 

Proposed Theoretical Model of Health-Related Oualitv of Life in COPD 

A theoretical model adapted and modified fi'om Jones (1998) was tested in this 

study (Figure 9). The proposed theoretical model moves beyond those discussed by 

specifically depicting the impact of symptom (breathlessness), on diminished psychological 

well-being, physical impairment, psychological well-being, negative outlook, disability, 

and HRQOL. In the present investigation, as described earlier, based on conceptual 

framework of the HRQOL model (Ware, 1984) and the Symptom Management Model 

(UCSF, 1994), disease is represented by airway obstruction in COPD and leads to 

symptoms, which are represented by breathlessness. The impact of symptoms on personal 

functioning, psychological well-being, general health perceptions, and social/role 

functioning is represented by exercise limitation, depression and anxiety, negative affect, 

reduced activities of daily living, and impaired HRQOL. 



Figure 9. Modified Health Related Quality Of Life Model in COPD (Jones,1998). 
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The advantage of using the theoretical model proposed by Jones (1998) is that it is 

consistent with the Ware's conceptual framework of HRQOL (Ware, 1984) and the 

Symptom Management Model (UCSF, 1994). The modified model (Jones, 1998) is 

based on research findings (Jones, Baveystock, & Littlejohns, 1989; Jones, Quirk, 

Baveystock, & Littlejohns, 1992; Schrier, Dekker, Kaptein, & Dijkman, 1990; Williams & 

Bury, 1989) and clearly delineates the roles of symptom, activity, and disability. Further, 

this model clearly proposes a consequence of symptom and progression of decreasing 

functioning in physical impairment leading to handicap, which is absent from the previous 

models. Several research studies form the basis for the model. A strong correlation 

between breathlessness, exercise limitation, reduced activities of daily living and HRQOL 

was found in the COPD population. Jones (1998) uses the concept of impairment, 

disability, and handicap, that is consistent with the WHO's (1980) definition of 

impairment, disability, and handicap. Impairment is a physical and psychological 

dysfunction; disability is restriction to perform a normal activity; and handicap is limitation 

to fulfill a role that is normal for an individual, resulting from impairment or a disability. 

The WHO'S definitions conceptually and causally link impairment, disability, and handicap 

together with diseases that cause impairment. Impairment leads to disability, and disability 

leads to handicap (Bowling, 1997). Jones' model provides a theoretical perspective on 

HRQOL and symptoms in individuals with COPD. 
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Review of the Literature 

The review of literature includes studies on relationships between the variables 

proposed in the model (Figure 9). The discussion is organized moving from left to right in 

the model; airway obstruction, breathlessness, exercise limitation, depression and anxiety, 

negative afifective trait, and reduced activities of daily living, concluding with variables 

proposed to have a relationship to HRQOL. 

Pulmonary Function (Airway Obstruction) 

Review of literature to support the relationships between airway obstruction and 

breathlessness is presented in the following section. 

Airway obstruction is defined as reduced ratio of one second forced expiratory 

volume to forced vital capacity (FEVl/FVC ratio). Airway obstruction in patients with 

COPD leads to dynamic hyperinflation, which could induce breathlessness (ATS, 1999a). 

Airway obstruction is the most common cause of breathlessness associated with COPD 

(Congleton & Muerst, 1995). 

The famous studies of Simon and colleagues (1989; 1990) support that individuals 

with COPD and the associated airway obstruction evaluate breathing change differently 

from those without obstruction. Simon and colleagues induced dififerent sensations of 

breathlessness and found differences in what was experienced and reported by healthy 

individuals compared to those with COPD. Breathlessness was defined in these studies as 

an uncomfortable awareness of breathing. Breathlessness was induced in healthy 

individuals and those with COPD using breath-holding, carbon dioxide inhalation. 
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inspiratoiy loading, and exercise. Healthy subjects and subjects with COPD experienced 

different sensation of breathlessness under the same stimuli. Healthy subjects could 

distinguish qualitative differences of breathlessness and labeled them as hunger, 

suffocating, gasping, work, heavy, rapid, exhalation, concentration, and shallow. 

Subjects with COPD frequently labeled their everyday sensations as increased work of 

breathing and heavy breathing. Airway obstruction produces a unique set of sensations 

related to breathing that cannot necessarily be induced to any creditable degree in healthy 

subjects. These findings indicated that different sensation of breathlessness may be 

experienced differently given disease or conditions that may influence patients' perceptions 

of breathlessness. 

Some studies have reported a relationship between airway obstruction and 

perception of breathlessness in COPD (Congleton & Muers, 1995; Noseda et al., 1995). 

Noseda et al. (1995) evaluated the relationship between perception of breathlessness 

(dsypnea) induced by histamine and lung function ui patients with asthma and COPD. 

Twenty-four subjects participated in the study: 12 patients with COPD with a mean age of 

60 fSD - 4) and 12 with asthma and a mean age of 66 (SD = 2). Subjects inhaled 

Histamine to cause bronchoconstriction, followed by gradual increasing doses of inhaled 

terbutaline, a bronchodilator, to reverse the process. A Visual Analogue Scale (VAS) was 

used to measure perception of breathlessness. The VAS in this study was a 40 cm 

horizontal line with "much shorter of breath", and "much less short of breath" labeling the 

respective ends. Pulmonary function was assessed by forced expiration and airway 



resistance. Multiple regression was used to analyze the relationship of the perception of 

breathlessness and changes in pulmonary function. The results indicated that the 

perception of breathlessness was significantly related to the change in FEVi (median r = 

.93, J2 = 0.002) in the asthma group but not in the COPD group. The inspiratory vital 

capacity and the maximal inspiratory flow at 50% contributed to the variation of 

breathlessness the COPD group with a high perception of dyspnea. Perception of 

breathlessness was not related to acute lung function change in COPD group. Noseda and 

colleagues concluded that perception of high or low breathlessness reflected an 

individual's awareness of sensory stimuli and appeared related to other factors such as 

psychological profiles. 

Congleton and Muers (1995) studied the relationship between airflow obstruction 

and breathlessness and response to bronchodilator therapy in COPD patients with 

bronchial carcinoma. Airway obstruction, defined as FEVi/FVC ratio, was less than 65% 

and FEVi was less than 70% of predicted normal values. Breathlessness was assessed by 

a simple breathlessness question; "Does breathlessness trouble you?" The patients rated 

their breathlessness on a Likert scale ranging fi'om not at all to very much. The St. 

George's Respiratory Questionnaire (SGRQ) (Jones, Quirk, Baveystock, & Littlejohns, 

1992) was used to assess the activities of daily living that were impaired by breathlessness. 

Among 57 patients surv^red, 49% had airflow obstruction and 69% had breathlessness. 

Breathlessness ratings were improved after treatment with nebulized bronchodilator 

medications. There was no change in mean activity score of the SGRQ. The most 
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significant finding in this study was the strong correlation between airflow obstruction and 

breathlessness. The authors indicated that the major cause of breathlessness was the 

patients' underlying airflow obstruction rather than increased airway resistance. Airway 

obstruction is a common contributor of breathlessness in this population but was not 

directly linked to the amount of acute change occurring. 

Symptom Response (Breathlessness) 

This section begins with description of breathlessness and its physical and affective 

dimensions to explain how individuals' perception of symptoms influence exercise 

limitation, depression and anxiety, negative affective trait, reduced activities of daily living, 

and HRQOL. A review of literature to support the relationships between breathlessness 

and exercise limitation, breathlessness and depression and anxiety is presented in the 

following section. 

Breathlessness is the major symptom experienced by individuals with COPD. 

Breathlessness is defined as a subjective perception of sensation and an individual's 

reaction to the sensation (Comroe, 1966). Recently, the American Thoracic Society 

(ATS, 1999a) stated that breathlessness, an individual's experience, has multidunensional 

perspectives; physical sensation, psychological affection, and cognitive perception. In the 

ATS statement on dyspnea, the definition of breathlessness is broadly based on 

physiological, psychological, social, and environmental perspectives. Breathlessness was 

defined as a "subjective experience of breathing discomfort that consists of qualitatively 

distinct sensations that vary in intensity" (ATS, 1999a, p. 322). The ATS (1999a) 



61 

emphasized the individual nature of the sensation and perception of breathlessness. An 

individual's sensation or experience of breathlessness and reaction to the sensation can be 

influenced by psychological and cultural factors. In this section, physical and affective 

dimensions of breathlessness are discussed. 

Recent research has shown that both the physical sensation and the affective 

response to the sensation contribute to an individual's overall perception of breathlessness 

(Thomby, Hass, & Axen, 1995). The affective dimension of breathlessness identified as 

distress, discomfort or anxiety (Canieri-Kohlman et al., 1996; Steele et al., 1991;Wilson & 

Jones, 1991) is directly associated with one's emotional response to the physical sensation 

(Janson-Bjerklie, Carrieri, & Hudes, 1986). Carrieri-Kohlman and colleagues' (1996) 

recent research has shown that persons with COPD who exercised, identified varying 

dimensions of breathlessness. The effort in breathing was correlated with intensity of 

exercise, whereas distress was correlated with anxiety. The findings of this study support 

the premise that effort of breathlessness can be differentiated from affective distress and 

that anxiety is associated with distress. 

Wilson and Jones (1991) examined the difference between the breathing distress 

and effort associated of breathlessness during exercise in normal subjects using a modified 

Borg scale. The important finding of this study is that, although effort and distress 

associated with breathlessness were correlated (r = .69, p < .001, r = .96, g < .05 

respectively), variations in the effort to breath in each subject indicated that high effort of 

breathlessness in normal subjects was not necessarily connected with perceptions of 



distress. The authors suggested that breathlessness had a multidimensional nature and an 

individual's perception of and responses to breathing effort and the associated distress 

varied. Individuals' reaction to breathlessness involved perception, awareness, and 

response to breathlessness. The relationship between distress and effort related to 

breathlessness varied among individuals. These findings support Comroe's (1966) 

definition of breathlessness as a perception and reaction to sensation. 

Steele and colleagues (1991) studied patients with COPD and found a difference 

between perceived breathing effort and discomfort (distress) as measured by the Visual 

Analogue Scale (VAS). In investigations of both normal subjects and patients with 

COPD, the perception of breathing effort was rated higher than perception of breathing 

discomfort or distress (Steele et al., 1991; Wilson & Jones, 1991). 

In these investigations, the subjects exercised and indicated the level of distress and 

effort. It is not clear what results would be obtained in a more clinical situation. 

Regardless, the literature supports the statement that breathing effort and the distress 

associated with it can be differentiated by persons with COPD, at least at some particular 

moment (Steele & Shaver, 1992). None of the previous HRQOL models used both 

breathing effort and associated distress in their studies. The majority of measures of 

breathlessness do not attempt to measure distress. This investigation will be the first to 

use both breathing effort and the associated distress to evaluate HRQOL in individuals 

with COPD. 
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Breathlessness and exercise limitation. The relationship of breathlessness to 

exercise limitation has been explored in the literature. RampuUa and colleagues (1992) 

evaluated the cause of exercise limitation in patients with chronic pulmonary disease and 

its relationship to breathlessness. Seventy-eight patients with chronic pulmonary disease, 

62 with COPD and 16 diagnosed with interstitial lung disease, participated in the study. A 

treadmill was used to control the amount and intensity of the exercise. A modified Borg 

Category Scale (Borg, 1982) was used to measure breathlessness during the last 10 

seconds of exercise. Breathlessness (36%) was the second most fi'equently reported 

symptom that limited exercise in patients with COPD. Dyspnea severity had a linear 

relationship with exercise intensity. Dyspnea severity was negatively correlated with FEVi 

% of predicted in patients with COPD. The findings indicated that pulmonary 

hyperinflation caused by ventilatory abnormality led to limitation of exercise in patients 

with chronic lung diseases. Patients in this study stopped exercising due to breathlessness, 

which suggested that breathlessness was the major cause of exercise limitation. The result 

is similar to the study by Kyroussis et al. (1996) that found patients with COPD 

considered breathlessness to be the reason for their exercise limitation. 

Breathlessness and depression and anxiety. The relationships between 

breathlessness and depression and anxiety are supported in the literature (Gift & Cahill, 

1990; Gift, Plaut, & Jacox, 1986; Kinsman et al., 1983; Mishima et al., 1996). A 

common consequence of the experience of breathlessness can be emotional distress. Fear, 

helplessness, loss of vitality, and preoccupation with breathing were described by patients 
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with COPD when they experienced breathlessness (DeVito, 1990). The affective 

dimension of breathlessness has been studied in relation to emotional response to the 

sensation (Janson-Bjerklie, Carried, & Hudes, 1986; Simon et al., 1989; Steele, 1991). 

Psychological well-being is directly impacted by breathlessness. The relationship between 

breathlessness and depression and anxiety has been reported to be reciprocal, in that 

progressive limitation of physical activity and disability that results from pathologic 

breathlessness triggers negative emotions and emotional disturbances, such as anxiety, and 

depression (ATS, 1999a). In Jones' (1998) model, breathlessness is proposed to have a 

direct effect on psychological well-being because breathlessness can lead to anxiety and 

depression. Results of Simon and colleagues' work (1989, 1990) revealed that the 

perception of breathlessness is associated with the physical sensation described as effort 

and work and as air hunger that appears to have an emotive element. Jones and Wilson 

(1996) proposed that the physical and emotional dimensions of breathlessness may be 

relatively independent of each other. A high prevalence of emotional disturbance such as 

anxiety and depression has been found in individuals with COPD (Gift & Cahill, 1990; Gift 

& McCrone, 1993; Isoaho et al., 1995; Small & Graydon, 1992). 

Janson-Bjerklie, Carried and Hudes (1986) studied the physical and emotional 

sensation of breathlessness in 67 patients with emphysema-bronchitis, asthma, vascular, 

and restrictive disease. The Visual Analog Scale (VAS) (Aitken, 1969) was used to 

examine the dyspnea experience. The Asthma Symptom Checklist (ASC) and Bronchitis-

Emphysema Symptom Checklist (BESC) (Kinsman et al., 1973; 1983) were used to assess 
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symptoms. The symptoms measured in the BECS: decathexis (lost of interest in food, 

things, and people), irritability, congestion, fatigue, poor memory, sleep difficuhies, 

alienation, peripheral sensory loss, anxiety, helplessness/hopelessness and dyspnea, were 

most frequently reported by patients during an episode of dyspnea. Individuals with 

asthma reported dyspnea as periodic whereas subjects with emphysema experienced some 

level of constant dyspnea. The physical sensation of dyspnea was described as 

suffocation, tightness, and congestion. Seventy five percent of the subjects experienced 

negative emotional feelings with dyspnea. The subjects described their emotions as panic, 

fioistration, worry, anxiety, anger, fear of death, and a blank feeling, support the 

relationship between breathlessness and diminished psychological well-being. 

Breathlessness has been described as a distressful and frightening experience such 

that many patients feel they are living in an emotional straitjacket (Dudley, Glaser, 

Jorgenson, & Logan, 1980). Thus breathlessness is thought to play an important rote in 

triggering psychological distress (Gift, Plaut, & Jacox,1986) or lack of well-being. 

Breathlessness has been reported to be associated with anxiety, helplessness/hopelessness 

in patients with COPD (Kinsman et al., 1983). In this investigation descriptions of 

symptoms experienced with breathless episodes were provided by patients with chronic 

bronchitis (n = 51), emphysema (n = 59), and mbced diseases having both bronchitis and 

emphysema (n = 36). Subjects ages ranged from 31 to 84 years and a little over half 

(58%) were men. The most frequently reported symptom was dyspnea, as would be 

expected, followed by fatigue. Of the twelve symptoms reported, irritability, anxiety, and 
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helplessness/hopelessness were the only emotional symptoms identified on the instrument 

and were the most commonly associated with breathless episodes by these subjects. The 

results help support the association of anxiety, irritability, and helplessness/hopelessness 

with breathlessness. 

Mishima and colleagues (1996) examined the relationship between breathlessness 

in daily life, and anxiety, and depression in 52 patients with COPD during long-term 

oxygen therapy. Breathlessness was defined as uncomfortable sensations associated with 

breathing and was assessed by the VAS during eight basic indoor activities. A modified 

form of the Hospital Anxiety and Depression (HAD) scale (Zigmond & Snaith, 1983) was 

used to evaluate psychological state. In this investigation approximately a third of the 

patients reported they experienced either anxiety (31%) or depression (34%). 

Breathlessness was correlated with FEVi (r - .32, p < .05) and to both anxiety (r = .36, p 

< .01) and depression (r = .44, p < .32). Anxiety and depression were also highly 

correlated (r = .69, p < .01). The association identified in this investigation suggests that 

breathlessness perceived in daily life is linked to a lack of psychological well-being. 

Further, this study found a high prevalence of both anxiety and depression in patients with 

COPD. 

Gift and colleagues (1986) investigated psychological and physical factors 

associated with breathlessness in patients with COPD. Breathlessness was defined as the 

subjective experience of diflScult breathing, consisting of physical sensations and an 

individual's perception of the sensations. Twenty patients with moderate to severe COPD 
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(FEVi percent predicted 12% to 66%) were measured at high, medium, and low levels of 

breathlessness. Breathlessness was measured on the dyspnea vertical VAS. The level of 

breathlessness reported was categorized based on the variation of 20 mm or greater on the 

VAS. Anxiety and depression at dififerent levels of breathlessness were measured using 

the Spielberger State Anxiety Inventory (SAI) (Spielberger, Gorush, & Lushner, 1970) 

and the Brief Symptom Inventory (BSI) (Derogatis & Spencer, 1982) which assesses nine 

symptom dimensions, including depression and anxiety. The Beck Depression Inventory 

(BDI) (Beck, 1972) was used to measure depression. The investigators found that, as 

expected, anxiety was higher during high or medium episodes of breathlessness than low 

ones. In other words, subjects experienced greater anxiety as levels of breathlessness 

increased. There was a strong relationship with anxiety whether measured by the SAI and 

BSI anxiety scale. Subjects in this study had high depression symptoms, as measured by 

the BDI and the BSI, although breathlessness did not correlate with depression or lung 

function. In a similar pilot study (Gift &Cahill, 1990), subjects with COPD had a higher 

level of anxiety, accessory muscle use, Cortisol, and PCC)2 during severe breathlessness as 

compared with less intense levels of breathlessness. Patients with COPD had both 

physical and psychological symptoms during severe breathlessness. Although the case is 

somewhat stronger for anxiety, these findings support the relationship between 

breathlessness and depression and anxiety. Breathlessness has been shown to be 

associated with emotions such as depression and anxiety. No study has examined 

psychological well-being in individuals with COPD other than by implying its decrease in 
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the presence of depression and anxiety. Kinsman's initial work that linked breathlessness 

with a sense of helplessness, anxiety, and irritability does provide some evidence of a 

general sense of diminished psychological well-being associated with breathlessness. 

Consequently, this investigation built on this work to evaluate diminished psychological 

well-being through examination of depression (helplessness) and anxiety as a composite of 

reflecting diminished overall welfare. 

Physical Impairment fExercise Limitation) 

Physical impairment is defined as deterioration in an individual's ability to perform 

physically. Airway obstruction leads to breathlessness in individuals with COPD. 

Breathlessness causes functional impairment and exercise limitation. An example of 

literature support for the relationship is the study of McGavin and colleagues (1976), who 

found, in individuals with COPD, that exercise limitation measured byl2-Minute Walk, 

was correlated with breathlessness, measured by a structured questionnaire. Exercise 

limitation is the most distressing symptoms in COPD and is often associated with 

breathlessness and severe COPD (Gallagher, 1994). Exercise limitation can lead to 

depression, anxiety and reduced activities of daily living. 

Exercise limitation and depression and anxietv. exercise limitation and reduced 

activities of dailv living. Physical variables affecting reduced activities of daily living in 

individuals with COPD have been identified as puhnonary function, exercise limitation, 

and breathlessness. Physical and psychological factors may influence the degree to which 

an individual's activities of daily living are reduced. Many studies have reported factors 
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impacting on activities of daily living (Lee et al., 1991; Leidy & Haase, 1996; McSweeny 

et al., 1982; Weaver & Narsavage, 1992; Weaver, Richmond, & Narsavage,1997). 

Psychological factors impacting reduced activities of daily living have been identified as 

anxiety, depression, hostility, depressed mood, self-esteem, hardiness and causal 

attributions (Weaver, 1995). 

Physical and psychological factors influencing reduced activities of daily living in 

patients with COPD were explored by Weaver, Richmond, and Narsavage (1997). A 

model was tested using reduced activities of daily living as an outcome variable in patients 

with COPD. It was hypothesized that reduced activities of daily living was an outcome of 

physical factors, including length of disease, age, pulmonary function, exercise limitation, 

and dyspnea, and psychological variables, including depressed mood and anxiety. 

Reduced activities of daily living were conceptualized in domains of physical, mental, and 

social functioning in every day life. The Pulmonary Status Scale (Weaver & Narsavate, 

1992) was used to measure reduced activities of daily living. The 12-minute walk (12MD) 

was used to measure exercise limitation. 

The results indicated that the physiological factor (exercise limitation) and 

symptoms (breathlessness) were highly correlated with reduced activities of daily living. 

Pulmonary function, and psychological variables-anxiety and depressed mood were 

moderately correlated with reduced activities of daily living. The model demonstrated that 

exercise limitation (P = .34), breathlessness (P = .32), and depressed mood (P = -.49) had 

direct effects on reduced activities of daily living. Pulmonary function (P = .42), 
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breathlessness (P = .49), and depressed mood (3 = -.22) had direct effects on exercise 

limitation. The results of the study support the proposed model that reduced activities of 

daily living are influenced by both physical and psychological factors in the current 

investigation. 

Weaver and Narsavage (1992) studied how physical and psychological variables 

influence reduced activities of daily living in 104 individuals with COPD. They 

investigated the relationship among causal attributes, physical factors, psychological 

factors, and reduced activities of daily living. The causal attributes theory was used as a 

fi'aniework for the study, in which the cognitive attribution process occurred after an 

individual experienced a negative event. Reduced activities of daily living were measured 

by assessing individuals' performances of daily activity with the Pulmonary Functional 

Status Scale (PFSS) (Weaver & Narsavage, 1989). Physical variables were measured by 

lung function andl2-niinitue walking distance (12 MD) for exercise limitation. 

Psychological variables were measured with the Multiple Afifect Adjective Check List 

Revised for depressed mood. 

Exercise limitation and pulmonary function were significantly related to reduced 

activities of daily living (r = .67, g < .01, r.= -29, g < .01 respectively). Exercise limitation 

was significantly correlated with depression (r = -.30, p < .01). Depressed mood was 

correlated with reduced activities of daily living (r = -.40, g < .01). Exercise limitation 

and depressed mood were the best predictors of reduced activities of daily living (R^= .70, 

R^= .49, g_< .001) and explained 45% of the variance (R^= .67, g.< .0001). Depressed 
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mood, self-esteem, and causal attributes explained another 10% of variance in reduced 

activities of daily living. The resuhs of the study indicated that both physical and 

psychological factors influence reduced activities of daily living in patients with COPD. 

Psychological variables also had major impacts on reduced activities of daily living, 

specifically, depressed mood had an efifect on reduced activities of daily living. In 

addition, half of the patients had a depressed mood. This study supports the model that 

both exercise limitation and depression and anxiety have direct effects on reduced 

activities of daily living. 

Psychophysiological factors relating to reduced activities of daily living in COPD 

between men and women were explored by Leidy and Traver (1995). In their study, 

reduced activities of daily living were defined as part of normal activities of daily life 

reflected in people's physical and psychosocial activities. Using the Sickness Impact 

Profile (SIP) (Guyatt et al., 1987) to measure physical and psychosocial dimensions of 

activity, puhnonary function and 12-niinute walk distance to measure physiological 

impairment, and the Borg scale score and the Bronchitis-Emphysema Symptom Checklist 

(BESC) (Kinsman et al., 1983) to measure somatic symptoms, both male and female 

subjects reported impairment in physical and psychological dimensions of functional 

performance. Symptoms measured with the BESC were correlated with fijnctional 

performance for both men and women (r = .32, jj_< .05 to r = .48, e.< .01 respectively). 

Exercise limitation was also correlated with reduced activities of daily living for both men 

and women (r = -.22, jj < .05 to r = -.51, g < .01 respectively). Disease severity, exercise 
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limitation, breathlessness, somatic symptoms, need satisfaction, and psychosocial 

attributes explained 52% of variance in physical reduced activities of daily living for both 

man and women (53% of variance for men, and 42% for women). The relationships 

among exercise limitation, symptom, breathlessness, psychosocial attributes, and reduced 

activities of daily living were evidenced both in men and women with COPD, although the 

specific links were not examined. These studies support the links proposed in Jones' 

model (1998) that physical impairment results in both diminished psychological well-being 

and disability in individuals with COPD. 

Diminished Psvchological Well-Being (Depression and Anxietvt 

Diminished psychological well-being for the purpose of the present study is defined 

as an emotional state that includes negative emotion such as anxiety (Lawton, 1983). 

Review of literature to support the relationships between depression and anxiety and 

reduced activities of daily living, depression and anxiety and negative affect, and 

depression and anxiety and impaired HRQOL is presented in the following section. 

Depression and anxietv and reduced activities of dailv living. Diminished 

psychological well-being as represented by depression and anxiety is a major factor 

influencing levels of reduced activities of daily living in individuals with COPD 

(McSweeny et al., 1982). The relationship of depression and anxiety and reduced 

activities of daily living is directly supported by research that found depression and anxiety 

to have a negative impact on physical functioning in COPD. Elderly people with COPD 

are vulnerable to depression (Neal & Baldwin, 1994) and reduced daily activities of living 
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predicts depression. Yohannes and colleagues (1998) investigated depression in 96 elderly 

subjects (average age 78 years) with stable disabling COPD. Disabling COPD was defined 

as inability to carry on normal activities of daily living. The study subjects were compared 

with control subjects who were randomly selected from the community. Depression was 

assessed by the Brief Assessment Schedule Depression Cards (B ASDEC) (Adshead, Day, 

& Pitt, 1992). Daily living activity was assessed by the Nottingham Extended Activities of 

Daily Living Scale (NEADL) (Nouri & Lincoln, 1987), which measures activities in the 

areas of mobility, kitchen, domestic, and leisure activities. Exercise limitation was 

evaluated by a 6-minute walking test. HRQOL was measured by the disease-specific 

questionnaire Chronic Respiratory Questionnaire (CRQ) (Guyatt et al., 1987). The results 

showed that 46% of the subjects had a prevalence of depression. Regression analysis was 

performed to determine if increased disability and poor HRQOL contributed to subjects' 

level of depression. Daily activity limitation and quality of life contributed to depression, 

with daily activity accounting for 34 % of the variance and HRQOL accounting for 16% 

of the variance. Dyspnea scores, physiological measurement, exercise tolerance, and 

demographic variables failed to predict depression. There was no relationship between 

dyspnea, exercise limitation, and depression, which is not in consistent with the Jones' 

model. Daily activity performance and HRQOL were associated with depression, but not 

in the direction proposed by the model. 

Lee and colleagues' (1991) studied the efifects of depression, anxiety, and physical 

status on reduced activities of daily living. Thirty patients with FEVi < 40% of predicted 
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who were also on supplemental oxygen participated in the study. Depression and anxiety 

was measured by the Profile of Mood States (POMS) (McNair, Lorr, & Droppleman, 

1971), physical status was measured by FEVi % of predicted, and reduced activities of 

daily living by the Sickness Impaa Profile (SIP) (Gilson et al., 1975). The somatic 

symptoms measure by the Bronchitis Emphysema Symptom Checklist (BESC) (Kinsman 

et al., 1983). The results included a positive correlation between the BESC somatic 

symptoms and psychological well-being, measured by the POMS (r = .58, g < .001). An 

inverse relationship seen between (FEVi%) and reduced activities of daily living (r = -.41), 

is not totally consistent with Jones' (1998) model. Psychological well-being and symptom 

were the important factors influencing level of functioning in patients with COPD. A 

regression analysis revealed that physical status, measured as a dyspnea level, and lung 

function (FEVi) explained 57% of the variance in reduced activities of daily living or level 

of functioning. Dyspnea alone accounted for 44% of variance. In this investigation, 

reduced activities of daily living were measured but exercise limitation was not, which may 

provide some explanation for the relationship identified between dyspnea and reduced 

activities of daily living. The results support Jones' proposed link between depression and 

anxiety and reduced activities of daily living. 

Graydon and Ross (1995) tested a theoretical model by exploring the impact of 

negative mood, symptoms, lung function and social support on reduced activities of daily 

living in 143 patients with COPD with mean FEVi = 30.59% of predicted. The authors 
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hypothesized in the model that negative mood, symptoms, lung function, and social 

support had direct effects on reduced activities of daily living. Lung function, and sodal 

support also had indirect effects through symptoms and negative mood on reduced 

activities of daily living. The BESC (Kinsman et al., 1983) was used for measuring total 

subjective symptoms and peripheral sensory complaints of breathlessness. The POMS was 

used to measure anxiety and depression-dejection. Reduced activities of daily living were 

measured with the SIP. Tension-anxiety was the most frequently experienced negative 

mood for both patients who were on oxygen therapy (n = 52) and those not on oxygen 

therapy (il= 91). Reduced activities of daily living was highly correlated with negative 

mood and symptoms for both groups of subjects (r = .62 to L= -57 for mood, and r = .54 

to r = .72 for symptom). Symptoms and negative mood were predictors of functioning. 

Negative mood had a direct effect on reduced activities of daily living for patients who 

were not receiving oxygen supplement therapy. Symptoms had the greatest influence on 

reduced activities of daily living. The findings indicated that both subjective symptom and 

mood are important factors in reduced activities of daily living. The results support the 

proposed relationship between depression and anxiety and reduced activities of daily living 

in the modified model (Jones, 1998) in the present study. 

Depression and anxietv and negative affective trait. Negative affectivity as a trait 

reflects an individual's mood and self-concept (Watson & Pennebaker, 1991). Recent 

studies indicate that two broad mood factors, negative affectivity and positive affectivity, 
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are related to an individual's negative emotions. Anxiety is an essential state of high 

negative affective trait and depression is a mixed state of both high negative affective trait 

and low positive affective trait (Watson, Clark, & Carey, 1988). High negative affective 

trait individuals are more likely to experience distress. A relationship between positive 

and negative affective trait and anxiety and depression was found in a study conducted by 

Watson and Clark (1988). Negative affective trait in this study was measured with the 

positive and negative affective trait scale and anxiety and depression with traditional 

measure (Beck Depression Inventory). The investigators anticipate that if an individual 

demonstrated high negativity as a trait th^ would have greater overall levels of anxiety 

and depression. They found that negative affective trait was associated with both anxiety 

and depression, with correlation coefficients ranging from r = .22 to r = .57. Resuhs from 

this study demonstrated a moderate to strong relationship between negative affect and 

anxiety and depression. 

Depression and anxiety and impaired health-related quality of life. Depression and 

anxiety are common consequences of COPD (Bosely et al., 1996; Gift, Plaut, & Jacox, 

1986; McSweeny et al., 1982). The association between anxiety and depression and 

HRQOL has become important in studying disease outcomes. A recent study (Bosely et 

al., 1996) reported patients with COPD who perceived poor HRQOL were more likely to 

be depressed. Applying the concepts of impairment, disability, and handicap in patients 

with COPD, Morgan, Singh, and Hyland (1997) suggested that psychosocial factors, such 
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as social deprivation and isolation rather than physical limitation, might be the major 

determinants of HRQOL in patients with COPD. Psychological well-being was a 

predictor of HRQOL. 

In a study of HRQOL in chronic disease, Schlenk and colleagues (1998) compared 

the impact of disease on HRQOL in individuals with COPD, with other chronic disease 

problems such as urinary incontinence, prostate cancer, acquired immune deficiency 

syndrome (AIDS), fibromyalgia, and hyperlipidaemia. Quality of life was defined as an 

individual's appraisal of their physical and mental well-being in relation to their 

expectations of life experience. The Medical Outcome Study Short Form-36 (Ware & 

Sherboume, 1992) was used to measure physical and mental health dimensions of 

HRQOL. The study showed that individuals with COPD had an intermediate score on 

physical functioning. On perception of general health, patients with COPD had a similar 

perception to patients with AIDS and urinary incontinence. The individuals with COPD 

also showed a lower social functioning and reported the lowest HRQOL in role-physical, 

role-emotional, and mental health compared to individuals with other chronic disorders. 

This study indicated that those with COPD had more severe changes in psychological 

well-being and HRQOL than patients with other chronic illness, but were comparable to 

patients with AIDS. 

In a comparative study on HRQOL in individuals with COPD (McSweeny et al., 

1982), the results demonstrated that 42% of the COPD patients were depressed compared 
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with 9% of the healthy control group. The COPD group reported more tension, 

depression, confusion, fatigue, and lack of vigor compared with the healthy group. The 

patients with COPD had impaired functional status mostly in recreation, home 

management, and sleep and rest, followed by eating, and communication. In predicting 

HR.QOL, McSweeny and colleagues (1982) found that age, socioeconomic status, and 

neuropsychological functioning were the most significant factors and explained 25% of the 

variance in quality of life. The authors suggested that HRQOL may be significantly 

affected by physical, neuropsychological, and emotional functioning, and the ability to 

fulfill social roles. 

As discussed earlier. Moody and colleagues (1990) proposed a model of HRQOL 

and reduced activities of daily living in individuals with COPD. The model proposed that 

symptoms (breathlessness, fatigue and depression) mediated the relationships among many 

of the variables in the model with HRQOL and reduced activities of daily living (functional 

status). Reduced activities of daily living, along with breathlessness and depression, were 

the only variables proposed to have a direct effect on HRQOL. Reduced activities of daily 

living in this study were measured by a Chronic Disease Assessment Tool (CDAL) 

(Moody, 1988) and were significantly conelated with HRQOL (r = .49). Depression had 

a direct effect on quality of life and is consistent with Jones' model. Anderson (199S) 

explored quality of life, which was measured by the Quality of Life Scale. The results of 

Anderson's study also showed that depression had a direct impact on HRQOL. Reduced 



activities of daily living, although measured differently than in Moody's investigation, 

showed indirect effects on HRQOL through depression. The theoretical model accounted 

for 53% of the variance in HRQOL. The findings of these two investigations (Anderson, 

199S; Moody et al., 1990) suggest that both depression and anxiety and reduced activities 

of daily living are important factors in HRQOL, but are at odds as to whether reduced 

activities of daily living has a direct or indirect relationship to it. In part this is potentially 

due to the use of different measures of disability. 

Negative Outlook (Negative Affective Trait) 

An individual's negative outlook contributes to their perception of symptoms and 

health. In the present study, negative outlook is referred to as negative affective trait 

(NAT). Negative and positive affects are identified as two dimensions of emotional 

experience. A NAT is human trait that when manifest negatively influences an individual's 

way of thinking and behaviors. A NAT is associated with increased anxiety and 

depression in patient populations (Watson & Clark, 1988). People with NAT experienced 

more distress and were less satisfied with their lives in general, but are not necessarily 

diagnosed as depressed or severely anxious. People with positive affective trait perceive 

their life more interesting and happy and have high levels of activity (Watson & Clark, 

1984). Health problem can aggravate negative affective trait (Watson and 

Pennebaker,1989). Chronic disease, such as COPD, may contribute to development of 

high negative trait. 
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Negative affective trait, impaired HROOL. and restricted activities of daily living. 

In the study of the relationship between health complaints, stress, and distress and 

negative affective trait, Watson and Pennebaker (1989) reported that people with negative 

affective trait tended to have more health complaints than people with the positive 

affective trait. People with more complaints of physical problems also tend to have a 

negative affective trait, which was correlated with perception of health. People with high 

negative affective trait were more likely to have a negative perception of their health and 

complained of physical sensation or problems. The authors concluded that negative 

affective trait was associated with increasing health complaints and physical problems. 

The role of a NAT in symptom reporting and HRQOL was investigated in patients 

with cancer (Koller et al., 1996) using the PANAS (Watson, Clark, & Tellegen, 1988), 

and the European Organization for Research and Treatment of Cancer Quality of Life 

Questionnaire (QLQ-C30) (Aaronson et al., 1991). The study found that a NAT was a 

significant predictor of symptoms (B = .48, g < .0001) and HRQOL (B = .47, p < .004). 

Symptoms were associated with an individual's negative affective trait (r = .65, g < .01). 

The study resuhs indicate that negative affectivity as a trait contributes to an individuals' 

perception of HRQOL which supports the Unk in the modified model (Jones, 1998) tested 

in the present study. 

In individuals with arthritis, NAT, symptoms, activity limitation, and HRQOL were 

examined (Zautra et al., 1995). The PANAS (Watson, Clark, & Tellegen, 1988) was used 

to measure NAT, the Modified Health Assessment C^estionnaire (Fries, Spitz, Kranes, & 
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Holman, 1980) to measure activity limitation, and the Arthritis Impact Measurement Scale 

(Meenan, Gertman, & Mason, 1980) to measure symptoms (arthritis pain). The authors 

concluded that individuals who experienced more activity limitation, and symptoms 

(arthritis pain) had increased NAT and reduced positive affective trait as compared with 

those with low level of pain and activity limitation. 

No previous studies have explored the relationships among trait negative afifect, 

depression and anxiety, and HRQOL in individuals with COPD. The role of a NAT plays 

in relation to HRQOL needs investigation in this population. Exploration of the factors 

associated with NAT and HRQOL in individuals with COPD is a contribution this 

research makes. 

Disabilitv (Reduced Activities of Dailv Living) 

The WHO (1980) uses disability to refer to restriction or lack of ability to perform 

an activity. Limitations in both exercise performance and daily activity have been used as 

definitions for functional status in pulmonary literature, which has led to some confusion. 

Physical, psychological, and social functioning in daily life also have been identified as 

dimensions of functional status (reduced activities of daily living) (Lareau, Breslin, & 

Meek, 1996; Rubenstein et al., 1988). Multidimensional aspects of functional status 

(Leidy, 1994) reportedly includes functional performance defined as the ability to carry 

out physical, psychological, social, occupational, and spiritual activities. Functional 

performance has been operationalized as household maintenance, movement, family 

activities, social activities, work, altruistic avocation, and recreation carried out by patients 



with COPD (Leidy & Haase, 1996). For the purpose of this study, disability was defined 

similarly to functional performance as a restriction in the ability to perform an activity in 

the maimer considered normal for a human being. The term disability (reduced activities 

of daily living) is considered inter-changeable with functional status. 

Williams and Bury (1989) studied impairment, disability and handicap in 

individuals with chronic respiratory illness. Williams and Bury's (1989) findings showed 

that patients had limited functioning in all domains of their daily life. Household 

management, ambulation, sleep and rest, recreation and pastimes and work were most 

affected. The resuhs indicated that individuals with COPD had severe impairment in their 

activity level. However, it is not clear the magnitude of change in HRQOL the reduced 

activities of daily living may cause. 

Reduced activities of dailv livin^t and impaired health-related qualitv of life. Most 

HRQOL measures include flmctional components that are not limited to role functioning. 

For example, in COPD, exercise limitation makes it difficuh to do many activities and 

consequently, some are eliminated, but to be truly handicapped by this disease it must alter 

a person's life-style in such a way as to put limits on a way of life. Many activities are 

limited by virtue of having COPD but that, in and of itself, may not translate into being 

handicapped. Consequently, the true benefit of the Jones' (1998) model is to separate out 

the loss of function fi'om loss of role. But the issues remain regarding measuring role and 

not having loss of function serve as a surrogate. To date no study has adequately tested 



83 

this portion of the model, in part for the measurement reasons mentioned above and also 

due to the lack of clarity of the concept. 

In an early study, Barstow (1974) reported major changes and restriction of style 

of when living with COPD evidenced in daily living, such as bathing, dressing, eating, 

sleeping and mobility. McSweeny and colleagues (1982) found that patients with COPD 

had life restriction in their activities and social role performance. Schrier and colleagues 

(1990) examined the relationship of somatic condition with HRQOL in elderly individuals 

with COPD (N = 70). The SIP and the List of the Daily Activities (DAL) (Stewart, Ware, 

& Brook, 1981) were used to assess HRQOL. Individuals with COPD were more 

severely impaired in their daily functioning (DAL) when compared with individuals with 

asthma. Individuals in this study demonstrated disability both in physical and psychosocial 

functioning when compared with the healthy control group. Those with COPD had 

limitations in sleep and rest, ambulation, communication, and emotional behavior, but at 

the time of this study limitations in these activities were assumed to mean a decreased 

HRQOL. But at this point, reduced activities of daily living measured simply as 

alterations in activities, due to the impairment of the disease, has not been tested. A major 

reason for this is the measurement confounds that exists between reduced activities of 

daily living and impaired HRQOL. 

Several studies have used the SF-36 to measure HRQOL in individuals Avith COPD 

(Hajiro et al., 1999; Viramontes & O'Brien, 1994) and come to the closest clarifying the 

link between disability and handicap. Mahler and Mackowiak (1995) conducted a study 
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using the SF-36 to measure HRQOL in individuals with COPD to evaluate the validity of 

the SF-36. Consequently, its purpose was not to test the links proposed, but the results 

can add to the discussion. The Baseline Dyspnea Index (BDI) (Mahler et al., 1984) was 

used to measure impact of breathlessness on function, which is essentially a measure of 

impairment (exercise limitations). Patients in this study showed that the BDI was strongly 

correlated with the physical Sanctioning (r = .91), role physical (L= -72), and general 

health perceptions (r = .68) scales of the SF-36. However, the results suggest a slightly 

different relationship between role, functioning, and impairment as seen in the high 

correlation of the BDI with physical functioning and lower with role physical of SF-36. 

Another study (Hajiro et al., 1999) used the SF-36 (Ware & Sherboume. 1992) 

and other measures to examine the relationship of HRQOL and breathlessness. In this 

study 194 patients with mild to severe COPD, were categorized according to the levels of 

breathlessness (mild, moderated, and severe) based on the Medical Research Council 

(MRC) scale (Fletcher, Elmes, & Wood, 1959). Patients with severe breathlessness had 

poorer scores on the SF-36 in the domain of physical function, social function, role 

physical and emotional, mental health, vitality, and perception of general health than those 

who had moderate breathlessness. The study added support to many of the other links 

identified in Jones' (1998) model as modified in this study, but did not examine the links 

between impaired HRQOL (role) and reduced activities of daily living (function). 

This pattern is clearly seen in many other studies, in which the actual link between 

reduced activities of daily living (function) and impaired HRQOL (role) is not the major 



85 

focus of the study. Viramontes and O'Brien (1994) demonstrated that patients with 

higher dyspnea severity had more functional deficits in domains of health perception, 

physical functioning, physical role, and energy, but did not explore other relationships. In 

another study, the relationships among reduced activities of daily living, perceived health, 

social activity, locus of control, and life satisfaction in patients with COPD and coronary 

artery disease (CAD) were examined (Brown, Rawlinson & Hilles, 1981). The hypothesis 

was that the degree of disability negatively correlated with perceived health, and thus 

perceived health positively correlated with social activity. Reduced activities of daily 

living were assessed as an objective measure of health by physicians and perception of 

health was reported by individuals as a subjective measure. Life satisfaction (Cantrill, 

1965) was measured with "extremely satisfied" and "extremely dissatisfied" anchored at 

each end. Degree of disability was assessed with Johnston's Dyspnea Classification 

(Johnston, 1973) in the COPD group. The results indicated that the COPD group was less 

satisfied than patients with coronary artery disease (t = 2.97, g < 0.01). Patients with 

COPD reported less social activity and their perception of health was rated as poorer than 

that of those with coronary artery disease. Patients with COPD were more disabled than 

patients with coronary artery disease (L= 2.76, 0.01). In patients with COPD, the 

degree of reduced activities of daily living was associated with perception of health and 

the degree they felt they were in control of their health. 

Social activity was a stronger predictor for life satisfaction in the COPD group 

than in the coronary artery disease group. The COPD group reported lower social 
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activity. The results indicated that social activity was related to life satisfaction and 

reduced activities of daily living was an important predictor contributing to life satisfaction 

in the COPD group. These relationships explained 48% of the variance in life satisfaction 

in patients with COPD, whereas only 17.4% for the patients with coronary artery disease. 

The important findings of this study were that social activity was an important predictor of 

overall life satisfaction and reduced activities of daily living had an impact on perception of 

health and life satisfaction in patients with COPD. The breathlessness associated with 

COPD and its associated limitation on social activity had a severe impact on HR.QOL. 

In sununary, COPD has a tremendous impact on HRQOL in domains of physical 

functioning, psychological well-being, and social functioning. Individuals with COPD 

have more impairment in mental health compared with other patients with chronic disease. 

Psychological well-being, disability, and the symptom of breathlessness have demonstrated 

both direct and indirect effects on HRQOL. The literature supports many of the links 

proposed in Jones' model, but many need to be examined and tested. 

Summarv 

This chapter was a review and critique of the various models of HRQOL in 

individuals with COPD that have been used. The findings fi'om studies in attempt to 

explore the relationships between variables proposed in Jones' (1998) model and HRQOL 

were presented and discussed. Results of previous research have provided empirical 

support for a hypothesized relationship proposed in Jones' (1998) model. Breathlessness, 

depression and anxiety, reduced activities of daily living, and negative affective trait have 
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shown direct impacts on HRQOL in individuals with COPD, whereas airway obstruction 

and exercise limitation have shown only an indirect impact. Further testing is needed to 

help examining these relationships. 
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CHAPTER in 
METHODOLOGY 

In this chapter the secondary data analysis, research design, setting, sample, 

protection of human subjects, data collection methods, and instruments are described. 

The hypotheses are presented and the plan for analysis of the model is discussed. 

Secondary Data Analysis 

Secondary data analysis is defined as the analysis of data that the researcher "was 

not responsible for collecting or data that was collected for a different problem from the 

one currently under analysis" (Fitzpatrick, 1998, p. 523). Further analysis of existing data 

can contribute knowledge development and enhance scientific contributions. Whether the 

further exploration is through interpretations, conclusions, and knowledge fi'om a 

theoretically different perspectives or explore data beyond the substantive limitations of 

the original investigation, secondary data analysis is valuable (Gleit & Graham, 1989; 

McArt & McDougal, 1985). 

Advantages of secondary data analysis includes cost effectiveness of both money 

and time, the ability to generate hypotheses for further research, and apply different 

statistical methods to analysis data are also major advantages (Fitzpatrick, 1998; Gleit & 

Graham; McArt & McDougal, 1985). Lunitations of secondary data analysis include 

issues of the fit between available data and the new hypothesized research questions, 

between the conceptual definitions of variables and the instruments used in the original 
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study, and the restriction of variables to those in the original data set (Brown & Semradek, 

1992; Herron, 1989; McArt & McDougal, 1985). 

Although the data used in this study are derived from a larger study designed to 

examine symptom interpretation process (Meek, 199S), similar theoretical perspectives 

were used. This secondary analysis adapted Ware's HRQOL Model (1984), the Symptom 

Management Model (USCF, 1994), and Jones' (1998) model as a conceptual framework, 

to test a model of HRQOL and symptoms derived from Jones (1998) in individuals with 

COPD. The original study used only the Symptom Management Model but as discussed 

in Chapter I, the UCSF proposed model (1994) is consistent with Ware's HRQOL model 

(1994). The analysis of the data contributed to knowledge development concerning 

HRQOL in individuals with COPD and has allowed generation of different hypotheses in a 

cost effective way. 

Research Design 

This study was a secondary data analysis using cross-sectional data from a 

longitudinal repeated measures design of the "Examining the Symptom Interpretation 

Process" project funded by the National Institute of Nursing Research (Meek, 1995). The 

original investigation was designed to investigate how individuals evaluate their symptoms 

using breathlessness as the symptom of interest. The concepts examine in this 

investigation were obtained at the initial measurement point, but includes only those 

relevant to the model testing. 



This investigation is a correlational descriptive design to test the model proposed. 

Multiple regression (James, Mulaik, & Brett, 1982) was used to explore relationships 

between hypothetical concepts. The relationship between the variables proposed in the 

model was operationalized using what measures were available in the original 

investigation. 

Setting and Sample 

The sample for the original study included health subjects, those with asthma and 

COPD (Meek, 1995), but only data from the COPD subjects are used in this study. The 

original sample was drawn from communities and puhnonary rehabilitation clinics in the 

Southwest, United States and a large Veteran's Administration medical center on the West 

Coast. Individuals were recruited in several ways including direct contact by their health 

care provider, newspaper, television, and radio advertise, as well as flyers distributed at 

various community centers. 

A total available sample of 58 subjects with a medical diagnosis of COPD, 

specifically chronic bronchitis or emphysema, was obtained. The original criteria for 

inclusion of COPD subjects defined the sample for this investigation and were: 

1. Clinical diagnosis of COPD with a forced vital capacity to forced expiratory 

volume in one second ratio (FEVi/FVC) less than 65% or forced expiratory 

volume in one second (FEVi) values less than 65% of predicated; 

2. 40 years of age or older; 

3. Able to read and speak English; 

4. Without hospitalization or emergency room visits in the last 6 weeks, or 



history of uncontrolled congestive heart failure; 

5. Without recent history of alcohol or drug use, or mood altering drug use; and 

6. Self-reports breathless episodes 2-3 times a week. 

Original Study Procedures 

Individuals who met the criteria were recruited though telephone contact, with a 

verbal explanation of the research and a baseline visit scheduled. At the baseline visit, a 

verbal explanation of the study procedures was given after which spirometric testing was 

conducted to confirm the presence and severity of the COPD. If the subjects meet the 

criteria of pulmonary function impairment measured by FEVi percent of predicted they 

continued in the study. Demographic information was obtained and other breathing tests 

were conducted as part of the larger study. Age, gender, income, educational level, work 

status, and number in household were the general demographic variables gathered in the 

original investigation and were used to describe the sample. Other general health 

characteristics including number of years since diagnosis, pulmonary medications used, 

number of hospitalizations or emergency room visits, spirometry values, and 

breathlessness levels were obtained in the original study. These values were reported in 

this investigation to allow comparison of this sample with common characteristics of the 

COPD population, to determine generalizability. The setting for data collection was both 

in a university research lab and in pulmonary rehabilitation clinics. 
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Subjects were given several questionnaires to take home, five of which were used 

in this analysis. The questionnaires used were the Baseline Dyspnea Index (BDI) (Mahler, 

Weinberg, Well, & Finstein, 1984), Bronchitis-Emphysema Symptom Checklist (BESC) 

(Kinsman et al., 1983) (Appendix C), Positive and Negative Affect Scale (PANAS) 

(Appendbc C), Pulmonary Functional Status and Dyspnea Question (PFSDQ) (Lareau, 

Carrieri-Kohlman, Janson-Bjerklie, & Roos, 1994) (Appendbc C), and Medical Outcomes 

Study Short Form (SF-36) (Ware & Sherboume, 1992) (Appendbc C). The subjects were 

asked to complete the questionnaires on the same day testing was conducted and mail 

them back to the investigator within two days. A daily journal containing two visual 

analogue scales (VAS) (Appendix C) was also given to the subjects to take at home over 

the next 14 days to record breathing distress and amount of effort. Subjects were asked to 

mail the VAS forms back at the end of the two weeks. 

Protection of Human Subjects 

The original and this study were approved by the Human Subjects Committee of 

the University of Arizona (Appendix A). Permission to use the data for analysis was 

obtained fi'om Dr. Paula Meek, the principal investigator of the original study (Appendbc 

A). In the original investigation, informed consent was obtained by mailing the subjects a 

consent form before the baseline visit. This was followed by a verbal explanation and 

questions being answered at the baseline visit when the consent form was signed 

(Appendix B). Assurance of confidentiality, anonymity, and the right to withdraw fi'om 

the study at any time were explained both in writing and verbally. At the outset of 
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participation, the subjects received $10.00 as a small compensation for their time. 

Instruments 

Each concept of the model measured at the operational level is listed in Table 2. 

The procedures for obtaining each measure and the reliability and validity of the 

questionnaire are presented. 

Vitalograph alpha 1 ® Spirometer 

Vitalograph alpha 1 ® Spirometer was used as an objective measure of pulmonary 

function according to guidelines established by the American Thoracic Society (ATS, 

1995c). The value used in this analysis was forced expiratory volume in one second 

percent of predicted (FEVi %). The spirometer met the criteria for accuracy of the 

equipment. The spirometry was calibrated using 3-liter standardized syringe before each 

test to ensure accuracy. 

Techniques of testing are essential for accuracy of the measurement (Clausen, 

1996). Spirometric testing was conducted in the research lab or rehabilitation clinic. In all 

settings the same procedure was followed where by a subject sat in a chair with a nose clip 

on and was instructed to inspire as big a breath as possible and then to blow out into a 

mouthpiece maximally and as quickly as possible. This maneuver was repeated three times 

to assure a variation on tracings less than 5%. The greatest volume obtained was used in 

the testing record. Subjects were required to repeat the procedure if a cough or leak 

occurred. Consequently, the greater the FEVi %, the greater pulmonary function. 



94 

Table 2 

Operational Variables bv Concept 

Concept Operational Variable Subscale/Scale 

Airway Obstruction Spirometry Measures Forced Expiratory Volume in one 
Second, (TCVi) 

Breathlessness Distress and Effort Visual Analogue Scale (VAS-D, 
ofbreathing VAS-E) 

Exercise limitation Impact of Dyspnea Baseline Dyspnea Index (BDI) 

Anxiety and Depression Anxiety and 
Depression 

Anxiety, Helplessness/Hopelessness 
Subscales of the Bronchitis 
Emphysema Checklist (BESC-A, 
BESC-HH) 

Positive and Negative Negative Affective 
Affects Trait 

Negative Affect Subscale of the 
Positive And Negative Affect 
Scale (PANAS-N) 

Reduced Activities of 
Daily Living 

Impaired HRQOL 

Activity Change 

Health Related 
Quality of Life 

Activity Subscale of the Pulmonary 
Functional Status and Dyspnea 
Questionnaire (PFSDQ-Act) 

Physical and Mental Component 
Scores/ Medical Outcomes Study 
Short Form-36 
(SF-36: PCS, MCS) 



The Vertical Visual Analogue Scale (VAS) 

The VAS (Aitken, 1969) used in the daily journal consists of a horizontal or 

vertical lines from 0-100 niiilimeter with either the anchors "no distress" to "greatest 

possible distress" or "no effort" to "greatest possible effort," with higher scores indicating 

more distress and effort. Subjects were instructed to make a mark across the line that 

indicated their distress and effort associated with breathing on the VAS. The VAS score 

was obtained by measuring the distance from one end of the scale (at zero point) to the 

subjects' mark on the line. The vertical version of the VAS for distress and effort were 

obtained daily, with individuals instructed to obtain the measure at the same time each day 

with in a range of one half hour. Both Distress (VAS_D) and Effort (VAS_E) were used 

in this model testing as the operational variable for breathlessness. 

Reliability. The test-retest reliability of the VAS has been reported in the literature 

(Adams, Chronos, Lane, & Guz, 1985; Gift, 1989; McCormack, Home, & Sheather, 

1988; Miller, Daron, & Ferris, 1993; Wilson and Jones, 1989). In the studies conducted 

by Folstein & Luria (1973) and Luria (1975), found the VAS had test-retest reliability 

when the VAS was used to measure sensation over a short-term period (48 hours and 2 

hours). In the measurement of breathlessness induced in normal subjects (Adams et at., 

1985), subjects quantified the intensity of breathlessness using the VAS that was 

reproducible over a period of one week and one day. Wilson and Jones (1989) found, by 

comparing the VAS and modified Borg scale (Borg, 1982 ) for the measurement of 

dyspnea during exercise, the VAS scale was reproducible. 



The VAS has demonstrated good psychometric properties in a variety of studies 

measuring subjective experience. The VAS has been used successfully to measure 

breathing distress and efforts in patients with puhnonary diseases and normal subjects 

(Gift, 1989; Gift et ai., 1986; Muza et al., 1990; Wilson & Jones, 1989). The reliability of 

the VAS has also been established in individuals with breathlessness (Brown, Carrieri, 

Janson-Bjerklie & Dodd, 1986; Gift, Plaut, & Jacox, 1986; Gift, 1989; McCord & Cronin-

Stubbs, 1992). Gift (1989) reported that the vertical VAS was highly correlated with the 

horizontal VAS (r = .97) and was easier to understand. 

Validitv. Concurrent validity was measured by examining scores on VAS and its 

correlations with the horizontal VAS and peak expiratory flow rate (PFER) (Gift, 1989). 

The correlation between the vertical VAS and the PEFR was r = -.85. Brown and 

colleagues (1986) reported the Grade of Breathlessness Scale (GBS) was correlated with 

the horizontal VAS (r =.70, jj < .01). Furthermore, when breathing effort was tested in 

patients with COPD, Muza and colleagues (1990) found that the horizontal VAS was 

closely associated with the Borg category scale (r = .92. g < .002). 

Construct validity was assessed in both individuals with COPD and asthma by Gift 

(1989). Both groups rated their dyspnea on the vertical VAS during a tune of acute 

obstruction (PEFR less than ISO liters per minute) and during mild obstruction (PEFR 

greater than ISO liters per minute). There was a significant difference on the VAS scores 

in both COPD and asthma groups. The VAS whether horizontal or vertical has 

demonstrated good construct validity as a measure of dyspnea in acute and chronic 
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patients. 

The Baseline Dvspnea Index (BDH 

The BDI is a measure of the impact of dyspnea on the components of functional 

impairment, magnitude of physical effort and magnitude of task (Mahler et al., 1984). 

The BDI evaluates the impact of dyspnea and was used in this investigation to measure 

patients' impairment (exercise limitation). Each component has a score from 0 (severe) to 

4 (no impairment). A sum of the total scores (ranging from 0 to 12) of the three 

components was obtained, with lower scores indicating more severity of breathlessness 

impacting on function. The patient was asked about their experience of dyspnea and 

based on the criteria and intensity of dyspnea the observer evaluated the patient's degree 

of impairment. In the original investigation, the procedures were modified such that the 

categories were printed for the subjea to review and in conjunction with investigator the 

subject selected the level within each component that best described level of impairment. 

Reliability. The original version of the BDI was assessed for inter-rater reliability 

as evaluated by pulmonary technicians, patients, and physicians using percentage 

agreement and kappa (Kw). The results indicated that agreement was 92 percent and 

weighted kappa was .70 for the BDI (Mahler et al., 1984). Guyatt and colleagues (198S) 

evaluated test and retest reliability in 43 patients at sbc times within two weeks. They 

reported acceptable test-retest reliability on the BDI at six times. Thus, test-retest 

reliability has been satisfactory for measuring dyspnea. Also early evaluation of the 
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BDFs internal consistency reliability in this sample using Cronbach's alpha was found to 

be acceptable (a = .77). 

Validity. The EDI was developed by medical experts and content validity has been 

established (Mahler et al., 1984). The concurrent validity of the instrument has been 

examined using different methods to evaluate the impact of dyspnea or limitations in 

exercise performance. The correlations among the EDI, the Oxygen-Cost Diagram 

(OCD) (McGavin, 1978) and the World Health Organization measure, which is the 

Medical Research Council instrument (MRC) (Rose & Elackbum, 1968) that relates the 

impact of dyspnea on activities in patients with various respiratory and cardiac diseases, 

demonstrated significant results (ranging from r = .59 to r = .73) (Guyatt, Thompson, 

Berman, 1985). 

The EDI has also demonstrated correlations with physiological measurements of 

FEVi (r = .41, E < .01) and FVC (r = .56, g < .01). Mahler and colleagues (1989) flirther 

demonstrated the concurrent validity of the EDI with the MRC, OCD in patients with 

COPD and interstitial lung disease (MRC vs. OCD, r = -.80; MRC vs. EDI, r = -.87; and 

OCD vs. EDI, r = .70). All of these instruments are seen as measuring the degree of 

impairment associated with dyspnea (ATS, 1999a). Eut most important to this 

investigation is that the EDI has been shown to be highly related to exercise limitation 

measured with l2-minute walking distance (r == .60, p < .01) a common measure of 

exercise limitation (Malher et al., 1984). This finding was confirmed by Wegner and 

colleagues (1994) who showed the EDI was significantly correlated with exercise 
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performance measured with a 6-minute walking distance test (r = .54, p < .0001) in 62 

patients with severe COPD. Consequently, the BDI was used in this investigation as a 

self-report measure of exercise limitation that is closely related to physical measures such 

as the walk test. 

The Bronchitis-Emphysema Symptom Checklist fBESC^ 

The BESC (Kinsman et al., 1983) is a 73-item questionnaire measuring symptoms, 

sensations or feelings associated with an episode of dyspnea. The BESC has 11-symptom 

categories that arose out of interviews with patients with COPD. The categories include 

dyspnea, fatigue, sleep difficulties, congestion, irritability, anxiety, decathexis, 

helplessness/hopelessness, poor memory, peripheral-sensory complaints, and alienation. 

The BESC items are evaluated on a five-point scale based on frequency of occurrence, 

with "never", scored 0, and "always", scored 5, used as anchors. Higher scores indicate 

greater fi'equency of occurrence. In this investigation, the anxiety (BESC-A) and 

hopelessness/helplessness (BESC-HEI) subscales of the BESC were used to operationalize 

the construct of diminished psychological well-being. Helplessness/hopelessness can be 

viewed as depressive feelings identified by the patients, which is associated with episodes 

of breathlessness although it is not an optimal measure of depression. The same would 

also be true for the anxiety subscale. While both of these subscales may fall short of the 

construct, they do provide a measure of feelings and emotions associated with the 

symptom in question that are associated with diminished psychological well-being. 
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Reliability. The internal consistency reliabilities and intercorrelations of the 

categories indicate that each symptom category is highly reliable with Cronbach's alphas 

of .81 to .94 with BESC-A; a=.90; and BESC-HH: a =.91 demonstrating strong internal 

consistency (Kinsman, Yaroush et al., 1983). 

Validity. Construct validity was evaluated by examining diflference among 

subgroups of patients by sex, age, disease type, pulmonary functions, blood gas levels and 

functional classification of emphysema (Kinsman et. al., 1983). Results indicate that 

women reported higher scores on the BESC-A and BESC-HH thaamen, which is 

consistent with resuhs obtained with other more common measures of depression and 

anxiety. Arterial blood gas level was obtained and patients were divided into hypocapnea 

groups; normal, mild hypercapnea; and moderate hypercapnea. It was found that patients 

with more hypocapnea reported higher scores on the BESC-A, Indicating more anxiety, 

which is consistent with increased carbon dioxide levels. 

Additional analysis over individuals were grouped by degree of physical 

impairments and demonstrated that there were statistically significant differences in the 

report of BESC-A and BESC-HH. The results showed a difference in the BESC-HH (F = 

8.31, E < .01), and the BESC-A (F = 3.51, g < .01), comparing patients with severe 

physical impairment compared to those with less impairment, as subjects with severe 

impairment had greater feelings of helplessness and anxiety. The BESC-A and BESC-HH 

appear to have some evidence of construct validity as seen in these known group tests. 

Consequently, these measures, while not optimal, are reasonable indicators of diminished 
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psychological well being in individuals with COPD. 

Positive and Negative Affect Scales 

The Positive and Negative Affect Scales (PANAS) measures two dimensions of 

attitude. In this investigation, only Negative Affect (PANAS-N) was used. Negative 

Affect measures an individual's subjective distress, anger, contempt, disgust, guilt, fear, 

and nervousness. The PANAS-N is a Likert scale consisting of 10 items with 1 indicating 

"very slightly" or "not at all"; 2 "a little"; 3 "moderately"; 4 "quite a bit"; and 5 

"extremely". The subjects were asked to rate their negative affect feelings and emotions in 

general, the trait version of the PANAS. A total sunmiative score is computed for 

negative scale, the lower the score, the less negative affective trait detected. Low scores 

on negative affective trait are related to depression and anxiety (Watson, Clark, & 

Tellegen, 1988). While the PANAS negative affective trait is related to diminished 

psychological well-being in general, the times are different and reflect more a general 

tendency to view things negatively. 

Reliability. The alpha reliability has been tested in college students but has not 

been used in the COPD population. Cronbach's alpha coefiScient for PANAS-N ranged 

from .84 to .87 (Watson, Clark, & Tellegen, 1988). Test-retest reliability was conducted 

in 101 undergraduates, with the PANAS readministered after an eight-week interval. The 

correlation coefBcients were from r = .39 to .71 for PANAS-N. Initial examination of the 

PANAS-N in this sample has revealed excellent internal consistency (a = .92). 
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Validity. Factorial validity was evaluated by subscale (Watson , Clark, & Tellegen, 

1988), by performing &ctor analysis from which two dominant factors emerged. The 

PANAS-P and PANAS-N factors together accounted for 68.7% of the common variance 

in the scores. Construct validity was examined through correlations with measures of 

distress and depression. The PANAS-N was correlated with the Hopkins Symptom 

Checklist (HSCL) (Derogatis et al., 1974) (r =.74), which measures general distress and 

dysfunction; the Beck Depression Inventory (BDI) (r =.58) (Beck et al., 1961), and the 

State-Trait Anxiety Inventory State Anxiety (A-State) (Spielberger et al., 1970) which 

measures current affect (r = .51). The scales have demonstrated internal consistency and 

acceptable levels of construct validity. 

Pulmonary Functional Status and Dsvpnea Questionnaire (PFSDOl 

The PFSDQ, developed by Lareau and colleagues (1994), measures intensity of 

dyspnea with activity changes in patients with COPD. The PFSDQ is a 164-item 

questionnaire that measures two dimensions; dyspnea intensity with activity and changes 

in activities that have occurred since the person has had breathing problems. The changes 

in activity scale (PFSDQ-Act) was used to measure the construct of disability. 

The PFSDQ-Act consists of 79 activities of daily living scored relative to the 

changes subjects have experienced in performing those activities since the onset of disease. 

Daily living activities was evaluated based on activities subjects had performed Those 

activities that were less performed (10%) were deleted from the subscale, and in the 

present study 21 activities of daily living were eliminated form the PFSDQ-Act. The 
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activities include four subscales; self-care/mobility, eating, home management, and social 

and recreational. A Likert scale is used with 1 indicating as "active as I've ever been", and 

10 indicating "have omitted entirely". A score of 1 to 3 is considered as "minor change"; 

4 to 6 is "moderate change"; 7 to 9 is "extreme change", the higher the score the more 

change or disability experienced. The original scaling of the PFSDQ-Act was 0 to 7, but 

this was recently changed to the current 0 to 10 scoring. Early testing reported here is 

with the original scaling. 

Reliability. Reliability of the instrument was tested in a sample of male with 

COPD. The total coefficient alpha for both the dyspnea and PFSDQ-Act was .91. 

Cronbach's alpha for the PFSDQ-Act subscales ranged from .88 to .94 (old 0 to 7 scales). 

Recent testing with the 0 to 10 scale has revealed a sunilar range of alphas ranging from 

.86 to .94 (S. Lareau, personal communication. May, 2000). 

Validity. Content validity was reviewed by an expert panel of pulmonary clinical 

specialists. After the pilot testing, the rating scale was modified and the scale was 

reviewed by physical therapists and occupational therapists in pubnonary rehabilitation 

program and content validity was established. 

Construct validity was assessed in a study on effect of nortriptyline in depressed 

patients with COPD (Borson et al., 1992). The scores of the PFSDQ-Act were 

significantly changed after the patients received nortriptyline treatment compared with 

the placebo group (2 = 0.04). The use of the Sickness Impact Profile (measures 

functional status) had the same improvement as the PFSDQ-Act (c<.02) (Borson et al., 



104 

1992). 

Construct validity of the PFSDQ was assessed by Lareau and colleagues (1994) by 

categorizing patients into two subgroups: severe and mild impairment based on self-

reports of impairment. The number of the activities rated greater than 6 (6 = extreme 

change, 7 = omitted entirely) on the PFSDQ-Act was categorized into severe impairment, 

and those who rated less than 6 were categorized into mild impairment. Patients with 

higher PFSDQ-Act scores had significantly greater airway obstruction and lower exercise 

tolerance (12- minute walk) than those who had lower scores (Lareau et al., 1994). 

The Medical Outcome Studv Short Form (SF-36') Health Survev 

The SF-36 consists of two major constructs: physical health and mental health 

components, with eight health concepts represented by 36 items. Physical Component 

Summary (PCS) includes; 1) physical functioning, 2) role physical, 3) bodily pain, and 4) 

general health perception. Mental Component Summary (MCS) includes: I) vitality, 2) 

social functioning, 3) role emotion, and 4) mental health. Physical functioning consists of 

10 items with scaling ranging from severe to minor physical limitations due to health 

problems. Role functioning has 11 items, includes role physical, role emotional and mental 

health. Role functioning measures role limitation due to physical and mental health 

problems. Bodily pain has two items and measures the degree of interference caused by 

pain. General health perception consists of five items and measures health in general and 

changes in health status. Vitality measures the impact of disease on energy level and 

fatigue with four items. Social functioning measures the impact of health problems on 
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social activities with two items. Memal health is a five-item subscale measuring different 

general emotional dimensions (Ware & Sherboume, 1992). 

The SF-36 uses Likert scaling for summated ratings scales. Each subscale score is 

transformed fi'om the normal scaling to a 0 to 100 standardized score, with higher scores 

indicating positive health status, a better quality of life. The SF>36 scales are normed 

using means and standard deviations and aggregated using weights. T-score 

transformations are used for the aggregated Physical Component Summary (SF-36-PCS) 

and Mental Component Summary (SF-36-MCS) scores to achieve a mean of SO and a 

standard deviation of 10 in a given general U. S. population (Ware, Snow, & Kosimski, 

1993). The SF-36 can be self-administrated, computerized administrated, or administered 

by investigator interviews in person or by telephone. It takes five to ten minutes to 

complete the questionnaire (Ware & Gandek, 1994). The SF-36 was used in this 

investigation to operationalize handicap. Both the SF-36 PCS and MCS were used as the 

instrument developer does not support use of a total score. Consequently, all proposed 

relationships to handicap were tested using both the PCS and MCS of the SF-36. 

Reliabilitv. Reliability was evaluated in a large sample (N = 3,445) of diverse 

patients. The SF-36 demonstrated good internal-consistency reliability with alpha 

coefBcients on the components ranging fi'om general health (a =.78) to role physical (a 

= 93) (McHomey, Ware, Rachel, & Sherboume, 1994). After rewording six items. 

Brazier and colleagues (1992) reported alpha reliability of the SF-36 with 187 patients 
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(a =.73 to .96). Test-retest coreeiations were examined with the reliability of the 

components ranged from r = .60 to r = .81 (p < .05) (Brazier et al., 1992). 

In patient groups (N = 3,445), the alpha coefficients ranged from .89 to .94 for the 

PCS and .84 to .91 for the MCS . In the U. S. general population, the coefficients ranged 

from .90 to .94 for the PCS, and .85 to .89 for the MCS (Ware, Kosinski, & Keller, 

1994). The SF-36 has been used in a sample with COPD by Prieto and colleagues (1997), 

for which they reported alphas of .55 to .92. 

Validity. Validity has been established for the SF-36 (McHomey, Ware, & 

Raczek, 1994). Construct validity has been examined by Mahler and Mackwiak (1995) 

with the Baseline Dyspnea Index (BDI) (Mahler et al., 1984) in individuals with COPD. 

Correlation coefficients between the BDI and physical functioning, role-physical, vitality, 

and general health perception subscales of the SF-36 were strong to moderate ranging 

from .42 to .91. Construct validity was partially supported through factor analysis, in 

which the physical and mental components accounted for 56% to 82% of the total 

variance (McHomey, Ware, Raczek, 1994). 

Convergent and discriminate validity were also evaluated (Prieto et al., 1997) 

using the SF-36 and Nottingham Health Profile (NHP) (EGQOL, 1993) to measure 

HRQOL in patients with COPD (N = 321) with Multitrait-Muhimethod matrix (Campbell 

& Fiske, 1959). Convergent validity was established with higher correlations among 

measures of the same trait with a coefficient of .63, which indicated good convergence. 

Discrimmant validity was supported by lower correlations with scales that with measure 
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of other traits. Discriminant validity was estimated in patients with severe level of lung 

functional impairment (Prieto et al., 1997). The researchers compared the SF-36 and the 

NHP with clinical indicators of dyspnea and % FEVi. Correlations of FEVi were higher 

with physical functioning of SF-36 than with mental functioning. The SF-36 has 

demonstrated good psychometric properties in a general population, clinical patients, and 

in patients with COPD (Harper, 1997; Jones & Bosh, 1997; Poole, Bagg, Brodie, & 

Black, 1997; Prieto, Alonso, Ferrer, & Anto, 1997). 

Research Question and Hvpotheses 

Research question and hypotheses addressing relationships in the model are stated 

in this section. 

Research Question 

The research question for this study is: Does the proposed model explain the 

relationship among airway obstruction, breathlessness, exercise limitation, depression and 

anxiety, negative affect, reduced activities of daily living, and impaired HRQOL in 

individuals with COPD? 

Hvpotheses Addressing the Relationships in the Model 

Hypothesized relationships are based on the proposed relationships in the model 

(Figure 10). The hypotheses are organized by the staging of the dependent variables in the 

model. 

1. The level of breathlessness is negatively impacted by the degree of airway 

obstruction (pulmonary function). 



Figure 10. Measurement Model. 
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2. The degree of exercise limitation is positively impacted by the level of 

breathlessness. 

3. The level of depression and anxiety is positively impacted by the level of 

breathlessness and degree of exercise limitation. 

4. The negative affective trait positively impacted by the level of depression and 

anxiety. 

5. The level of reduced activities of daily living is positively impacted by negative 

affect, the level of depression and anxiety, and the level of exercise 

limitation. 

6. Impaired HRQOL is positively impacted by the degree to which activities of 

daily living were reduced, negative affective trait, and the level of depression 

and anxiety. 

Data Analvsis Plan 

In this investigation, the impact of various variables on HRQOL was examined. 

The research question focused on direct and indirect effects of airway obstruction, 

breathlessness, exercise limitation, depression and anxiety, negative affect, and reduced 

activities of daily living on outcomes of life-style restriction in individuals with COPD. 

Table 3 outlines the analysis steps that were taken in order to test the model. 

The internal consistency reliability of the instruments used was examined for this sample 

using Cronbach's alpha coefficients. Descriptive statistics were used to describe the 

sample. The influence of different study variables on HRQOL was examined using 
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Table 3 

Analysis Plan 

Step Analysis Variables Criteria 

Reliability 
assessment-
Cronbach's Alpha 

All appropriate scales by subscales 
(BDI, BESC, PFSDQ, SF-36) 

a >.80 

Descriptive statistics All variables and demographic information 
(including age, gender, disease severity 
and history) 

NA 

Correlational 
Analysis 

All proposed model variables R>.20 

Regression Analysis All variables 
(Method: Enter) 1. Model testing of hypothesized 

relationships examined 
2. Alternative model testing of 

exploratory relationships examined 
3. C^culate model differences in 

overall explained variance; 
R^=l-(1-R^)...(l-R^n) 

4. Test the models; 
(l-R'jc) 

Q= 

(1-R^oc) 
5. Calculate Chi-Square distribution: 

W = -(N-d)loge 

Note, a = Ctonbach's alpha; l- correlation coeffident; 
BESC-A= Anxiety subscale of the Bronchitis Emplqrseina Checklist; 
PFSDQ = Pulmonaiy Function Status and Dyspnea Questionnaire; 
SF-36= Medical Outcomes Stucfy Short Form-36; 
Q = Measure of goodness of fit of the over-identified model; 

jc = Just-identified model; 
oc = Over-identified model 

d = the number of path coefficients theorized to be zero in the over-identified model; 
W - Chi-squaie di^lnition. 
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multiple regression procedures, testing effects of independent variables on dependent 

variables hypothesized in the model. 

For the purpose of model testing, certain variables were recoded to align the score 

with the HRQOL instrument. The VAS, BDI, BESC.PANAS, and PFSDQ were all 

reverse coded such that lower scores indicate worse or more of the concepts measured. 

Theoretical Assumptions 

Regression analysis used to test a model requires the theoretical assumption that 

the model is correctly specified and relationships among variables in the model are linear 

and causal (Pedhazur, 1982). According to Ferketich and Verran (1990) and Youngblut 

(1994), the causal relationships in the model and the directions of the effects specified in 

the model and the linkage of the model must be supported by theory or empirical data. 

The hypothesized model in the study was based on findings of previous research, which 

was considered adequate for the theoretical assumption of multiple regression. 

Screening Correlation Analvsis 

Correlational analysis was used to screen the variables in relation to the proposed 

direct and indirect relationships. Correlation coefficients must reach .20 for any 

relationship to be examined using regression analysis. The coefficient value of .20 was 

chosen as it has been suggested by Cohen (1988) to reflect a small effect size or 

relationship, which is considered a minimal level to justify examination. 



112 

Multiple Reieression 

A multiple regression was performed. The prediction equation in multiple 

regression analysis is the dependent variable Y = a + biXi + b2X2+...bicXic + e, where a is 

the intercept, b is regression coefficient representing the relationship between a dependent 

variable and its predictor variables, X is the raw score of independent variable and e is 

error term (Pedhazur, 1982). 

Multiple regression analysis is based on theoretical considerations that allow the 

researcher to control the entry order of independent variables in the model (Polit, 1996). 

Each step of analysis and the variables entered in the regression are presented in Tables 4 

and 5. The statistically significant alpha value is set at g_< 0.10 for the purpose of testing 

the theoretical model. 

According to Ferketich and Verran (1990), a model testing using multiple 

regression consists of two steps. The first step is to examine hypothesized relationships 

and the second step is to examine exploratory relationships in the model. Both model 

testing of hypothesized relationships and alternative model testing of exploratory 

relationships was performed. Testing of the hypothesized relationships examining the 

direct paths in the model, or the effects of independent variables on dependent variables 

(Ferketich & Verran, 1990), is the value of the path coefiBcient that link. Testing of an 

alternative model of exploratory relationships is to test both direct and indirect paths in the 

model. An indirect efifect is when the effect of "one variable on another as perceived 

through an intervening variable" (Ferketich & Verran, 1990, p. 131). The indirect effects 
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Table 4 

Regression Equations to Test Hypothesized Relationships in the Model 

Step Dependent Variables Independent Variables 

1 Breathlessness 
(VAS-D,VAS-E) 

Airway Obstruction 
(FEV, & FVC) 

Exercise Limitation (BDI) Breathlessness 

3 Anxiety and Depression 
(BESC-A, BESC-HH) 

Breathlessness, 
Exercise Limitation 

4 Negative Affective Trait 
(PABAS-N) 

Anxiety and Depression 

5 Reduced Activities of Daily Living 
(PFSDQ-Act) 

Negative Affective Trait, 
Anxiety and Depression, 
Exercise Limitation 

6 Impaired HRQOL 
(SF-36: PCS, MCS) 

Reduced Activities of Daily Living, 
Negative Affective Trait, 
Anxiety and Depression 
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Table 5 

Regression Equations to Test Exploratory Relationships in the Model 

Step Dependent Variables Independent Variables 

1 Breathlessness 
(VAS-D,VAS-E) 

Airway Obstruction 
(FEVI&FVC) 

Exercise Limitation (BDI) Breathlessness, 
Airway Obstruction 

3 Anxiety and Depression 
(BESC-A, BESC-HH) 

Exercise Limitation, 
Breathlessness, 
Airway Obstruction 

4 Negative Affective Trait 
(PABAS-N) 

Anxiety and Depression, 
Exercise Limitation, 
Breathlessness, 
Airway Obstruction 

5 Reduced Activities of Daily Living 
(PFSDQ-Act) 

6 Impaired HRQOL 
(SF-36: PCS, MCS) 

Negative Affective Trait, 
Anxiety and Depression, 
Exercise Limitation, 
Breathlessness, 
Airway Obstruction 

Reduced Activities of Daily Living, 
Negative Affective Trait, 
Anxiety and Depression, 
Exercise Limitation, 
Breathlessness, 
Airway Obstruction 
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are the path coefBcients for the direct links plus multiplied coefficient of the indirect links. 

In this study, the model of hypothesized relationships is referred to as the over-

identified model and the model including the exploratory relationships is referred to as the 

exploratory (just-identified) model. The exploratory (just-identified) model has all 

known parameters to be estimated or all possible. An over-identified model has removed 

some of the possible parameters in favor of the hypothesized ones (Ferketich & Verran, 

1990). Examination of the difference in the explained variance between the over specified 

and just-identified models was performed to determine which model best explains the 

relationships. As described in Table 3, model testing of the over-identified model 

compared to the exploratory Qust-identified) model was performed by calculating Q value. 

The closer the Q value to I.O, the more the over-identified model explained relationship 

test with the data. The Chi-square distribution (W) was to test the null hypothesis of no 

difference between the over-identified model and the just-identified model. Rejection of 

null hypothesis indicates that there is a significant difference between the two models 

(Ferketich & Verranc, 1990). 

Summary 

A correlational descriptive research design was used to investigate health-related 

quality of life in patients with COPD. The inclusion criteria and characteristics of the 

sample of 58 were described. The protection of human subjects and data collection 

method was discussed. Reliability and validity of the instruments used in the study were 
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presented. Multiple regression analysis was used in the data analysis. 
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CHAPTER IV 

RESULTS OF ANALYSIS OF DATA 

The results of data analysis are presented in this chapter. The findings are 

presented in four sections: 1) a description of the sample, 2) the results of the 

psychometric testing, 3) the testing of hypothesized model paths, and 4) alternative model 

testing. Tables and Figures are presented in Appendix D. 

Description of Sample 

Characteristics of Sample 

Sixty individuals with COPD participated in phase II of the original study (Meek, 

1995), but only 58 subjects had completed all portions of the questionnaires. The age of 

the sample (N = 58) (Table 6) ranged fi-om 55 to 88 with a mean age of 70.2 years (SD = 

8.28). Thirty-four (59%) were male and twenty-four (41%) were female, and all were 

Anglo. Forty-three (79.6%) were retired and eleven (20.4%) were working. Other 

characteristics of the sample, including level of education, income, and number in the 

household, are presented in Table 7. The participants were generally well educated, with a 

modest income between $10,000 and $40,000 per year, and did not live alone. 

General Health Characteristics 

General health status was determined by subjects' reported of number of years 

with this diagnosis, types of medications used, emergency department visits, and number 

of hospitalizations over the last year. The average years since diagnosed with COPD was 

15.53 years (SD = 16.39). Approximately 97% of the subjects used a bronchodilator 
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inhaler (Beta 2 agonist or anticholinergic type) and 74.1% used two or three different 

kinds of inhalers. Predinsone was taken by 16.3% of subjects. Twelve (21%) subjects 

were on continuous supplemental oxygen therapy. In the year prior to data collection, 

about 28% of subjects had at least one emergent visit to either their doctor or an 

emergency or urgent care facility, and 1.7% were hospitalized due to breathlessness. 

Pulmonarv Function and Level of Breathlessness 

Subjects had a moderate to severe airflow obstruction as evidenced in the forced 

expiratory volume in one second percentage of predicted (FEVi%) values obtained (Table 

8). Subject reported a mild to moderate level of shortness of breath experienced on most 

days fM = 4.87, SD = 1.90). The average number of breathlessness episodes on most 

days that subjects reported was 4.81 (SD = 1.91) with a range from 0 to 30. The mean 

level of breathing distress was 29.52mm (SD = 19.85), with breathing effort slightly higher 

at 32.45mm (SD = 20.23) on the Visual Analogue Scale VAS. 

Reliability of the Instruments 

This section reviews reliability of the instruments used in this study (Table 9). The 

internal consistency was assessed by Pearson Product Moment item to total correlations 

(r) and the standardized Cronbach's alpha coefBcient (a) (Nunnally, 1978). The criteria 

for corrected item to total scale correlation was set between the range of r = 

.30 and r = .70 (Nunnally, 1978). An alpha coefficient greater than .80 is considered 

adequate for internal consistency for established scales ^unnally, 1978). Intraclass 

correlation procedures were used to determine stability of the VAS as an estimate of the 
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reliability. 

Visual Analogue Scale rVAS") 

The intraclass correlation (ICC) was used to test for stability of the VAS across 

the 14 days. The ICC was .96 for breathing distress and .94 for efifort. The mean score of 

the fourteen days for breathing distress and effort of the VAS was then used to further test 

the measurement of breathlessness. Discriminant validity of the VAS distress and effort 

(whether the two scores were different) was tested using a paired t-test. The mean scores 

of breathing distress and effort were statistically different (t = -.37, g <.00l) indicating 

that the two VAS scores appear to measure two different aspects of breathlessness. 

Based on this result the breathing distress and effort mean scores were averaged and used 

in the remainder of the analysis. The mean breathlessness average score was 30.99 mm 

(SD= 19.82). 

Baseline Dvspnea Index fBDH 

The concept of exercise limitation was measured by the BDI. The BDI had a mean 

of 5.38 (SD = 2.71) with a score of 12 the highest possible, indicating mild to moderate 

impairment. The corrected item-to-total correlations ranged from r = .47 to r =.68, which 

fell into the range of acceptability for corrected item to total correlation. The 

Cronbach's alpha coeflScient was .77. According to Nunnally (1978), the reliability 

coefficient is based on average inter-item correlations and the number of items of an 

instrument, and thus a short test (three items) can result in low reliability coe£5cient. 
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Bronchitis Emphysema Symptom Checklist (BESC^ 

Helplessness/hopelessness and anxiety subscales of the BESC were summed to a 

total score to measure the concept of depression and anxiety, and the reliability analysis 

was done on the combined scales (10 items). The mean scale score was 25.36 (SD = 

9.45) out of possible high score of fifty. The corrected item to total correlation ranged 

between r = .66 to r = .84. The Cronbach's alpha coeflBcient was .94, well above the 

minimum criteria. 

Positive and Negative Affect Scale (PANAS) 

The negative affect subscale (NAS) of the PANAS was used to measure negative 

affective trait. The NAS contains 10 items with high rating indicating greater negativity as 

a general attitudinal trait. The mean NAS score was 20.17 (SD = 7.68) out of a possible 

high score of fifty. The corrected item to total correlation ranged fi"om r =.42 to r =.83. 

The Cronbach's alpha was .92, again well above the acceptable level of .80. 

Pulmonary Functional Status and Dyspnea Questionnaire (PFSDO) 

The PFSDQ activities (PFSDQ - Act) component was used to assess reduced 

activities of daily living. The PFSDQ activity component consisted of 58 items after 21 

items were deleted due to number of missing values greater than 10%. The scale mean 

was 151.48 (SD = 93.48) out of a possible high score of 580, and an item mean of 2.61 

(minor change in activities). The corrected item to total scale correlations were between 

r = .27 to r = .82. The Cronbach's alpha was .97, again above the minimum level needed 

in this investigation. 
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SF-36 Health Survey 

The SF-36 consists of two components: Physical Component Summary (PCS) and 

Mental Component Summary (MCS). The scale mean for PCS was 42.97 (SD = 8.04) 

and for MCS was 47.16 (SD = .93). The corrected to item total scale correlation ranged 

from r = .20 to r = .67 for PCS and r = .41 to r = .72 for MCS. The Cronbach's alpha for 

PCS was .83 and for MCS was .89 supporting the reliability of these summary scores 

(Table 10). 

Screening Correlation Analysis 

Pearson's Correlational analysis was used to screen the variables in the model as 

described in Chapter UI data analysis (Table 3). Correlation coefficient for the 

relationships to be examined in the regression analysis must reach coefficient values of .20 

to be at the level suggested by Cohen (1988) to reflect a minimal relationship strength 

(small eflfect size). The correlations among variables ranged from r = .01 to r = .74. 

Airway obstruction measured with FEVj % had correlations less than .20 with other 

variables in the model, and it was deleted in model testing. The highest correlation was 

between negative aflfective trait and impaired HRQOL measured with SF-36 (MCS) (r = 

.74, J3 <.01). The complete correlation matrix is presented in Table 11 with the values 

below .20 in bold and italics. 

Results of Multiple Regression Analysis 

Multiple regression analysis was used for model testing to examine the 

relationships between the proposed dependent and independent variables. In this analysis, 
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the theoretical model was tested for hypothesized and exploratory relationships, and an 

empirical model was generated. Hypothesized relationships and exploratory relationships 

in the model were tested using multiple regression analysis. Adjusted values and the 

standardized regression coefficients (3s) were reported. Following the steps outlined by 

Ferketich and Verran (1990), the first step was to test theorized model relationships and 

the second step was to test untheorized model relationships. The following section 

discusses the results of the regression analysis using these steps. The specific regression 

pathways are presented in Table 12. 

Testing of Hypothesized Relationships in the Model 

Multiple regression analysis for each direct effect proposed in the model was 

performed and the resuhs of analysis were discussed in the following section. 

Hypothesized relationship 1. Hypothesized relationship 1 states that the level of 

breathlessness (VAS) is negatively affected by airway obstruction (FEVj). The 

relationship was deleted from the model and further testing as the FEVi% of predicted had 

a correlation of less than .20 with other variables. 

Hypothesized relationship 2. Hypothesized relationship 2 states that exercise 

limitation (BDI) is positively affected by the level of breathlessness (VAS) (Figure 11). 

The result of regression analysis indicated that breathlessness accounted for 5% of the 

variance on exercise limitation (R^= .05, jj = .05) (Table 13). The regression coefficient 

(p = .26, ]2 = .05) indicated a positive relationship such that the higher the level of 

breathlessness, the greater was the limitation on exercise. However, this relationship 
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explained only a small amount of the variance (S%) in exercise limitations. 

Hypothesized relationship 3. Hypothesized relationship 3 states that the level of 

depression and anxiety (BESC) is positively affected by the level of breathlessness (VAS) 

and the degree of exercise limitation (BDI) (Figure 11). The regression analysis results 

indicated that, together, exercise limitation and breathlessness explained 11% the of 

variance in depression and anxiety (R^ = . 11, p < .05). A positive relationship between the 

VAS and BESC indicated that a higher level of breathlessness was associated with a high 

level of depression and anxiety (P = .27, p < .05). No significant increase in R^occurred 

when exercise limitation was included in the equation (R^ change = .04, g = 

.13) (Table 14). 

Hypothesized relationship 4. Hypothesized relationship 4 states that negative 

affective trait (HAS) is positively affected by the level of depression and anxiety (BESC) 

(Figure 11). The ratings of the BESC accounted for 33% of the variance in NAS (R^ = 

.33, p < .001) with a positive direction indicating that the high level of depression and 

anxiety was associated with high negative affective trait (P = .58, p < .05) (Table 14). 

Hypothesized relationship 5. Hypothesized relationship 5 states that reduced 

activities of daily living (PFSDQ) are positively affected by negative affective trait (NAS), 

depression and anxiety (BESC), and exercise limitation (BDI) (Figure 12). Regression 

analysis resuhs showed that only exercise limitation significantly contributed to reduced 

activities of daily living with a positive direction (P = .53, p < .001). The three variables 

accounted for 28% of the variance (R^ = .28, p < .001). No significant increase in R^ 
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occurred when NAS (R^ change = .01, p =.45) and BESC were included in the regression 

analysis (R^ change = .04, g =. 12) (Table 15). 

Hypothesized relationship 6a (physical health). Hypothesized relationship 6a 

states that impaired HRQOL measured with SF-36 Physical Component Sunmiary (PCS) 

is positively affected by reduced activities of daily living (PFSDQ), negative affective trait 

(NAS), and depression and anxiety (BESC) (Figure 12). Regression analysis results 

demonstrated that higher ratings on the PFSDQ significantly contributed to decreased SF-

36-PCS with a positive direction (p = .58, g < .001). PFSDQ, NAS, and BESC together 

accounted for 38 % of the variance in SF-36-PCS (R^ = .38, g < .001). No significant 

increase in R^ occurred when NAS (R^ change = .00, p = .91) and BESC included in the 

regression analysis (R^ change = .03, p = . 12) (Table 16). 

Hvpothesized relationship 6b fmental health). Hypothesized relationship 6b states 

that impaired HRQOL measured with SF-36 (MCS) is positively affected by reduced 

activities of daily living (PFSDQ), negative affective Trait (NAS), and depression and 

anxiety (BESC) (Figure 12). Regression analysis results demonstrated that NAS 

significantly contributed to the SF-36-MCS with a positive direction (3 = .71, 

p < .001). The variable PFSDQ, NAS, and BESC contributed 53% of the variance in 

MCS (R^ = .53, g.< .001). No significant increase in R^ occurred when PFSDQ (R^ 

change = .02, jj = .32) and BESC were included in the regression analysis (R^ change = 

.00, E=.73) (Table 16). 
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In sununary, testing hypothesized relationships supported only six of the 

relationships proposed in the model (Figure 13). Seven of the relationships hypothesized 

in the model were not supported, including a relationship between HRQOL and depression 

and anxiety. 

Testing Exploratory Relationships (Alternative ModeH 

Exploratory relationships are the links that are not theorized in the original model 

(Table 12). This section discusses the results of this analysis. 

Exploratory relationships 1 through 3. As stated previously, FEVi% did not meet 

the level of correlation need to be used in the regression analysis and was dropped. 

Exploratory 2 and 3 were not different firom the hypothesized relationship 2 and 3 since 

FEVi % was not used. 

Exploratory relationship 4. Exploratory relationship 4 states that negative 

affective trait (NAS) is positively affected by depression and anxiety (BESC), exercise 

limitation (BDI), breathlessness (VAS), and airway obstruction (FEVi%) (Figure 14). 

The additional relationship added in the model was the VAS and BDI. Only the VAS was 

found to associate with NAS (P = .23, p < .05) beyond the hypothesized relationship. No 

significant increase in R^ occurred when the BDI was included in the equation (Table 17). 

The BESC, BDI, and VAS together explained 36% of the variance. 

Exploratory relationship 5. Exploratory relationship 5 states that reduced activities 

of daily living (PFSDQ) is positively affected by negative affective trait (NAS), depression 

and anxiety (BECS), exercise limitation (BDI), breathlessness (VAS), and airway 
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obstruction (FEVi%) (Figure 14). The VAS was the only variable added to the equation 

over the hypothesized relationships. The VAS demonstrated a positive relationship (|3 = 

.23, E < .10) with PFSDQ. The NAS, BECS, BDI and VAS together accounted for 31% 

of the variance in PFSDQ ratings. No significant increase in occurred when NAS and 

BESC ratings were included in the regression analysis (Table 18). 

Exploratory relationship 6a (physical healthV Exploratory relationship 6a states 

that impaired HRQOL measured with SF-36 PCS is positively affected by reduced 

activities of daily living (PFSDQ), negative affective trait (NAS), depression and anxiety 

(BESC), BDI, VAS, and FEVi% (Figure 15). The exploratory variables added in the 

equation were the BDI and VAS. The additional positive direction between the BDI and 

SF-36-PCS was supported (P = .47, p < .001). The PFSDQ, NAS, BESC, BDI, and VAS 

together accounted for 52% of variance in SF-36-PCS. No significant increase in 

occurred when the VAS (R^ change = .01, g = .35) was included in the regression analysis 

(Table 19). 

Exploratory relationship 6b (mental healthV Exploratory relationship 6b states that 

Impaired HRQOL measured with the SF-36 -MCS is positively affected by reduced 

activities of daily living (PFSDQ), negative affective trait (NAS), depression and anxiety 

(BESC), exercise limitation (BDI), breathlessness (VAS) and FEVi% (Figure 16). As in 

exploratory relationship 6a, the additional variables were the BDI and VAS. The only 

additional positive relationship supported was the relationship between the VAS O = .29, 
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B < .01) and the SF-36-MCS which increased the explained variance to 58%. No 

significant increase in occurred when the BDI was included in the analysis (Table 20). 

In summary, the results of testing exploratory relationships showed that additional 

relationships that were not originally proposed could be supported (Figure 17). Four 

exploratory paths were included in the model: 1) breathlessness and reduced activities of 

daily living; 2) breathlessness and negative affective trait; 3) breathlessness and impaired 

mental health component of HRQOL; and 4) exercise limitation and impaired physical 

component of HRQOL. 

Alternative Model Testing 

This section discusses the testing of the total model by comparing the total 

computed R^ for both an exploratory ^ust-identified) model and an over-identified model. 

In this study, the over-identified model is the one that tests of hypothesized relationships 

and the exploratory (just-identified) model is the one that tests exploratory relationships. 

The W statistic was computed for the model using the SF-36-PCS and MCS as the 

dependent variable comparing the over-identified with the exploratory Oust-identified) 

model. The total computed R^ and Q values for the over-identified model and the just-

identified model are presented as follows: 

SF-36-PCS: 

R^oc=l - (1-05) (1-.09) (1-.33) (1 - .29) (1 - .37) = I - .26 = .74 

R%=1 -(1-.05) (l-.ll) (1 - .36) (1 - .31) (1 - .52) = 1 - .18 = .82 

Q = 1 -. R%/ 1 - R^oc= I - .82 / 1-.74 = .69 
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SF-36-MCS: 

R^oc=l - (1- .05) (1- .09) (1- .33) (1 - .29) (I - .54) = 1 - .19 = .81 

R%=1 -(1- .05)0- .11)(1 - .36) (1 - .31) (1 - .58) = 1 - .18 = .82 

Q = 1 -. R%/ 1 - R^oc= 1 - .82 /1-.81 = .95 

The Chi-square was calculated: W = -(58 - 5) loge.69 = - (53)(- .16) = 8.48 for 

SF-36-PCS and W = -(58 - 5) loge.95 = - (53)(- .02) = 1.06 for SF-36-MCS. The 

statistical significance of W with degree of fireedom of 1 was checked in the Chi-square 

distribution table with g <. 10 and the null hypothesis was accepted. The results indicate 

that there are differences between the just-identified model and the over-identified model 

for SF-36-PCS and no difference for SF-36-MCS. In this study of model testing, the 

modified version of Jones' model (1998) as proposed did not fully explain the 

relationships as proposed. This was particularly true for the relationships between 

exercise limitation and depression and anxiety, depression and anxiety and reduced 

activities of daily living, negative affective trait and reduced activities of daily living, and 

depression and anxiety and impaired HRQOL proposed in Jones' model (1998). The 

alternative model with exploratory relationships was accepted as it explained significantly 

more variance. 

Summary 

Resuhs of analysis of data supported parts of the relationships proposed in the 

modified model in this study. Four hypothesized relationship were not supported by the 

data; Airway obstruction and breathlessness, exercise limitation and depression and 
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anxiety, depression and anxiety and reduced activities of daily living, and depression and 

anxiety and impaired HRQOL. Five exploratory relationships were found to exist. 

Alternative model testing yields information about the relationships between 

breathlessness and negative afifective trait, breathlessness and reduced activities of daily 

living, breathlessness and impaired mental health component of HRQOL, and exercise 

limitation and impaired physical component of HRQOL. Comparison of an over-identified 

model and an exploratory (just-identified) model by calculating Chi-square 

demonstrated that the over-identified model was as able to explain the variance in the data. 

In this study, the exploratory (just-identified) model was accepted as the final model 

(Figure 18). 



Figure 18. Final Model 

Physical 
Impairment 

.50 
Disability 

Negative 
Outlook 

Breathlessncss 

Impaired 
HRQOL 
Physical 

Diminished 
Psychological 
Well-Being 

RMl 
Impaired 
HRQOL 
Mental 

Note. Bold line = Hypothesized relationship supported. 
Dotted line = Exploratory relationship supported. 



131 

CHAPTER V 

DISCUSSION 

In this chapter the findings of the study are reviewed in relation to the theoretical 

fi'amework. Limitations and implications for nursing are addressed and recommendations 

for future research are presented. 

Relationships of Findings to Theoretical Model 

The discussion of findings is based on modification of Jones' theoretical model 

presented earlier. In this section, findings fi'om the model testing are briefly reviewed, 

followed by a discussion of the hypothesized relationships in the model. Limitations of the 

study and implications for practice and research are presented last. 

Findings of Model Testing 

In order to completely test the model, all possible relationships were tested using a 

model of hypothesized relationships and an alternative model of exploratory relationships. 

As shown in Figure 13, the hypothesized model explained 38% of the variance in physical 

health of HRQOL and 53% of the variance in mental health of HRQOL. The direct effect 

of airway obstruction on breathlessness was not supported by the data. The modified 

theoretical model (Jones, 1998) failed to fully explain the relationships proposed in the 

model. As predicted by the theoretical model, breathlessness was linked to physical 

impairment, but only explained 5% of the variance. Physical impairment did not have a 

direct effect on diminished psychological well-being. Only breathlessness had a direct 

effect, but it explained a mere 11% of the variance in diminished psychological well-being. 
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As predicted by the theoretical model, diminished psychological well-being had a direct 

efifect on negative outlook and explained 33% of the variance. Contrary to the 

hypothesized model, negative outlook and diminished psychological well-being did not 

have direct effects on disability as measured by reduced activities of daily living. Physical 

impairment, as hypothesized, had a direct effect on disability, explaining 28% of the 

variance. Three concepts: physical impairment, negative outlook, and diminished 

psychological well-being were hypothesized to have direct effects on HRQOL. The model 

testing of hypothesized relationships found that diminished psychological well-being did 

not have a direct effect on HRQOL, only an indirect effect through negative outlook. 

Disability had a direct effect on the physical health component of HRQOL, explaining 

38% of the variance whereas negative outlook had a direct effect on the mental health 

component of HRQOL, explaining 53% of the variance. 

As shown in Figure 18, testing of the exploratory relationships in the alternative 

model explained 52% of the variance in the physical health component of HRQOL and 

58% of the variance in the mental health component of HRQOL. Calculations revealed 

that the additions of the exploratory links significantly increased to the overall explained 

variance for the physical health of HRQOL (W = 8.48, g <. 10) and hypothesized links did 

contributed to the mental health component of HRQOL (W = 1.06, p > .10) but did not 

reach statistical significance. 

An additional five relationships were found in testing the exploratory model. First, 

in addition to the hypothesized relationship between diminished psychological well-being 
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and negative outlook, breathlessness also contributed to negative outlook. Together 

diminished psychological well-being, and breathlessness explained 36% of the variance in 

negative outlook. Second, according to the alternative model, negative outlook, 

diminished psychological well-being, and physical impairment had direct links to disability. 

The findings were similar to those of the hypothesized model, but an additional 

relationship was found between breathlessness and disability. Physical limitations and 

breathlessness together explained 31% of the variance in disability, but increased the 

explained variance only 3% over the hypothesized model. Lastly, in predicting HRQOL, 

while diminished psychological well-being did not have an effect, three additional 

relationships were found. Physical impairment had a direct effect on the physical health 

component of HRQOL, and breathlessness had a direct effect on the mental health 

component of HRQOL. Disability and physical impairment together explained 52% of the 

variance in the physical health component of HRQOL, an increase of 14%. Negative 

outlook and breathlessness explained 58% of the variance in the mental health component 

of HRQOL, an addition of 5% over the hypothesized model. 

In comparing the two models, several of the relationships proposed by the 

theoretical model were not supported by the data. Some of the exploratory relationships, 

however, add to our understanding of HRQOL in individuals with COPD. Breathlessness 

contributed more significantly to the model than was initially predicted, as relationships 

with diminished psychological well-being, negative outlook, disability, and impaired 

HRQOL were found. A detailed discussion by model relationship found, and in relation to 



134 

the previous HRQOL models and literature, is presented in the following section. 

Findings of Hypothesized and Exploratory Relationships 

This section discusses the findings as hypothesized in the theoretical model and the 

significant exploratory relationships. 

Hypothesized relationship 1. A relationship between airway obstruction and 

breathlessness was proposed in the model. According to the theoretical fi-amework, 

pulmonary function is a stimulus that has an inverse relationship to breathlessness. 

Presumably, the more severe the impairment in pulmonary function, the higher the level of 

breathlessness. But in this investigation, airway obstruction measured by forced 

expiratory volume in one second percent predicted (FEVi %) was excluded fi'om model 

testing due to low and insignificant correlations (r < .20, p >. 10) with all other variables 

in the model. 

The lack of a relationship between pulmonary function and breathlessness found in 

this study is in opposition to some other studies (Congleton & Muerst, 1995; Noesda et 

al., 1995), in which airway obstruction was found to be associated with perception of 

breathlessness. Measurement of breathlessness in this study included both breathing 

distress and effort. In both Cogleton and Muerst (1995) and Noesda (1995)'s studies, 

breathing was operationalized only as breathing effort. Wilson and Jones (1991) reported 

that although distress and intensity of breathing were associated, the subjects reported 

differences in reports of distress and efifort indicating that the way individuals are asked to 

evaluate the perception of breathing influences the results obtained. The results in this 



135 

study indicate that when breathing distress is added to the measurement of breathing, 

differences in model testing occur. Using a composite measure of breathlessness, in which 

the distress level was an equal contributor, the relationship with pulmonary function was 

not supported. 

Potentially, this finding may be due to more than just a measurement issue. A 

recent longitudinal study also did not find a relationship between declines in pulmonary 

fiinction over time and ratings of breathlessness (Lareau et al., 1999). The findings 

basically were that despite decreases in pulmonary fiinction that were progressive, ratings 

of breathing and breathlessness measured several different ways were not related to the 

physiologic decline. Other studies on the relationship between physical change in lung 

fiinction measured with FEVi and breathlessness also showed few or no significant 

correlations (Alonso et al., 1992; Burdon et al., 1982; Mahler, Weinberg, Wells, & 

Feinstein, 1984). Consequently, despite the physiological reality that without airway 

obstruction as a prerequisite to breathlessness, the relationship of pulmonary fiinction to 

the subjective experience is not clear. This is particularly true when breathing distress is 

added to the mixture of factors that may make up the subjective experience. The results 

of the present study reflect the multidimensional nature of breathlessness perception and 

response to physical changes, as well as the difiSculty of measuring the phenomenon. 

Hvpothesized relationship 2. As theoretically predicted, the level of breathlessness 

has a relationship with physical impairment (R^ = .05). The findings of the study indicated 

that the higher the perception of breathlessness, the greater the physical impairment. This 
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result is congruent with that of RampuUa and colleagues (1992) and Kyroussis and 

colleagues (1996), who found that breathlessness was a predictor of exercise limitation, 

and subjects stopped exercising due to higher levels of breathlessness. In the present 

study, breathlessness accounted for only S% of the variance in exercise limitation. This 

may be due to the instruments used to measure both breathlessness and physical 

impairment in this investigation. As mentioned earlier the inclusion of distress with effort 

can alter known relationships, as seen in the test of hypothesized relationship one. 

Further, Mahler and colleagues (1984) reported a strong correlation between exercise 

limitation measured with 12-Minute Walk (r = .60, g < .01) and the Baseline Dypsnea 

Index (BDI) supporting the use of instrument to measure physical limitation. However, in 

the Mahler's study (1984) breathlessness was measured as simple breathing effort, which 

may be more related to the 12>Minute Walk as a measure of exercise limitation than the 

BDI. Despite the small amount of explained variance, the relationship was supported in 

this investigation, which given the measurement issues associated with both variables. 

Hypothesized relationship 3. Two relationships were proposed in the theoretical 

model with diminished psychological well-being. It was predicted that; 1) the level of 

breathlessness; and 2) degree of the physiological impairment would increase the level of 

diminished psychological well-being. The results supported the hypothesized relationship 

between breathlessness and diminished psychological well-being. The relationship 

between the level of physical impairment and diminished psychological well-being were as 
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not supported by the data. Potentially, this may again be a result of the way physical 

impairment was measured, the BDI versus 12-Minute Walk, in this investigation. 

In contrast. Weaver and Narsavage (1992) found that physical impairment, 

measured by the 12-Minute Walk, was significantly correlated with depression. Further, 

Borson and colleagues (1992) found that, with pharmacologic treatment of depression, 

physical impairment, measured as increased 12-Minute walk, improved. Additionally, it is 

well accepted in the puhnonary rehabilitation literature that treatment of anxiety improves 

the ability of individuals to exercise (ATS, 1999b). In the present study, the measurement 

choice (BDI vs. 12-Minute Walk) as described earlier may have contributed to non

significant findings in the relationship between physical impairment and diminished 

psychological well-being. 

The 12-Minute Walk was not available in the present study, but potentially would 

have supported this relationship. The relationship between breathlessness and diminished 

psychological well-being is consistent with findings in the literature (Gift & Cahill, 1990; 

Gift, Plaut, & Jacox, 1986; Kinsman et al., 1983; Mishima et al., 1996). The relationship 

is consistent with the high prevalence of diminished psychological well-being in individuals 

with COPD seen as increased frequency of depression and anxiety (Mahler, 1998). 

Kinsman and colleagues (1983) and Janson-Bjerklie and colleagues (1986) found that 

episodes of breathlessness were associated with diminished psychological well-being 

categorized as anxiety, helplessness, and hopelessness and described by individuals with 

COPD as anxiety, fioistration, and fear of death. The results of this study are also 
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congruent with Anderson's quality of life model (1995), as described in Chapter n, in 

which breathlessness was a significant predictor of depression and anxiety in individuals 

with COPD. 

Hvpothesized relationship 4. The theoretical model proposes that diminished 

psychological well-being would have a positive relationship with negative outlook. The 

results of this study support that prediction (p = .58, g > .001). The result is consistent 

with the study of Watson and Clark (1988) who investigated the relationships among 

positive and negative outlook and diminished psychological well-being. The authors 

found that negative outlook was consistently correlated with depression and anxiety in 

patients with psychiatric disorders. Furthermore, Watson and Clark (1984) indicated that 

a high level of negative affective trait was more likely to predispose the individual to 

experience negative emotions and to negatively influence an individual's self-concept and 

worldview, or to diminish psychological well-being. Negative outlook has not previously 

been investigated in the COPD population, thus this relationship is an important finding 

that can significantly add to our understanding. 

Additional information about negative outlook was identified in this study. The 

theoretical model hypothesized that breathlessness had only an indirect relationship with 

negative outlook through diminished psychological well-being. However, contrary to the 

study hypothesis, breathlessness had a direct effect on negative outlook. The relationship 

between breathlessness and negative outlook may reflect the addition of breathing distress 

to the measurement of breathlessness. Breathlessness has multiple dimensions, including 
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physical sensation, psychological emotion, and cognitive perception (ATS, 1999a). 

Breathing distress has been associated with the affective dimension of breathlessness. The 

findings of the study are supported by the studies of Carrierri-Kohknan and colleagues 

(1996) and Janson-Bjerklie and colleagues (1986), in which the affective dimension of 

breathlessness was identified as distress and discomfort, and was associated with an 

emotional response to breathing. The findings of the study are also consistent with 

psychological studies of the relationship between symptom reporting and negative affect 

(Koller et al., 1996; Watson & Pennebaker, 1989) in which symptoms were associated 

with negative outlook. The symptom, in this case breathlessness, and its relationship with 

negative outlook in individuals with COPD apparently is important for exploring HRQOL 

and should be studied fiirther. 

As mentioned earlier, the potential influence of breathlessness and diminished 

psychological well-being on negative outlook in individuals with COPD has not been 

explored in previous research. However, disability as discussed in Chapter II, assumes 

that chronic health problems lead to higher negative outlook (Watson & Pennebaker, 

1989). In this study, the relationships found between breathlessness and diminished 

psychological well-being and negative outlook indicate that individuals with COPD who 

experience breathlessness and diminished psychological well-being, such as depression and 

anxiety, may have increased negative outlook, which in turn influences their perception of 

HRQOL. 
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Hypothesized relationship 5. Three relationships with disability were proposed in 

the theoretical model: 1) the level of negative outlook, 2) diminished psychological well-

being, and 3) the degree of physical impairment, all would increase disability. A 

significant positive relationship between the degree of physical impairment (p = .53, 

p > .001) and disability, as hypothesized, was supported by the data. Contrary to the 

study hypotheses, negative outlook and diminished psychological well-being were not 

directly related to disability. Testing of the exploratory relationships found that 

breathlessness (p = .24, p < .05) had a direct relationship with disability, which was 

contrary to the theoretical model, in which breathlessness had only an indirect relationship 

with disability through physical impairment. 

The findings that both physical impairment and breathlessness have a relationship 

to disability are congruent with previous research findings (Weaver, 1995; Weaver & 

Narsavage, 1992; Weaver, Richmond, & Narsavage, 1997) on physical and psychological 

factors that influence activities of daily living. Weaver (1995) identified physical factors 

affecting disability in individuals with COPD, including pulmonary function, physical 

impairment, and breathlessness, and psychological factors, including anxiety, depression, 

hostility, depressed mood, and self-esteem. The results are also consistent with the 

previous model testing (Weaver, Richmond, & Narsavage, 1997) of the physical and 

psychological effects of COPD on disability. They found that physical impairment and 

breathlessness were highly correlated with disability. However, in Weaver's investigation, 

unlike this study, diminished psychological well-being seen as depressed mood and 
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anxiety, were moderately associated with reduced activities of daily living. Their model 

showed that physical impairment (p = .34), breathlessness (3 = .32), and depressed mood 

(P = -.22) had direct effects on disability. The results of the present study showed that 

physical impairment and breathlessness jointly explained 28% of the variance in disability, 

which is in agreement with the Weaver and Narsavage (1992) investigation. The authors 

found that exercise limitation and depressed mood were the best predictors of disability 

and explained 45% of the variance. 

The findings of the relationship between breathlessness and disability are also 

consistent with Moody and colleagues' (1989) model of functional status and EIRQOL in 

COPD and Wilson and Cleary (1995) conceptual model of HRQOL, as described in 

Chapter Q. In both of these studies, dsypnea severity showed a direct relationship with 

disability (reduced activities of daily living) (Moody, McCormick, & Williams, 1989; 

Wilson & Cleary, 1995). 

However, contrary to the studies of Graydon and Ross (1995), Lee and colleagues 

(1991) and Yohannes and colleagues (1998) and the studies discussed above, diminished 

psychological well-being and negative outlook did not show a direct relationship with 

disability as proposed. The hypotheses were based on research findings that diminished 

psychological well-being would influence disability. However, the relationship between 

negative outlook and disability had not been investigated in individuals with COPD prior 

to this study. Potentially, the measurement of diminished psychological well-being, as a 

composite score between depression and anxiety, as well as the addition of breathing 
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distress to the measurement of breathlessness, may have added error and thus interfered 

with the relationship. Further, most of the previous investigations did not use a self-report 

measurement of disability as was used in this investigation, again potentially contributing 

to misspecification of the concept. Finally the addition of negative outlook to the equation 

may have altered the relationships sufficiently as to minimize the proposed relationship in 

favor of those variables that entered the formula. 

Hvpothesized relationship 6. According to the theoretical model, three 

relationships were proposed to impaired HRQOL as measured with Sf-36 Physical Health 

Component Summary (PCS) and Mental Health Component Summary (MCS). The 

relationships proposed were that disability, negative outlook, and diminished psychological 

well-being would decrease HRQOL. It was assumed that the strength of the proposed 

relationships might be different between the two summary HRQOL scores (PCS and 

MCS), but all relationships would be supported. The discussion of the results will be 

presented in two parts; physical health of HRQOL and mental health components of 

HRQOL. 

Physical health component of HRQOL; The results of model testing showed that 

only disability had a significant effect on the physical health of HRQOL, such that high 

levels of disability were associated with a decreased HRQOL physical health. Negative 

outlook and diminished psychological-well-being did not show significant effects on the 

physical health of HRQOL. Further analysis found that increased physical impairment 

showed a positive relationship (3 = .47, p <.001) with decreased HRQOL physical 
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component, which is not consistent with the proposed theoretical model, which identified 

only an indirect efiEect through disability. 

The relationship between disability with HRQOL physical health found in this 

study was in agreement with studies of Schrier and colleagues (1990), and Viramontes and 

O'Brien (1994). These studies showed an association between disability and decreased 

HRQOL and reported severe disability in individuals with COPD. The significant finding 

of the contribution of increased physical impairment to decreased HRQOL physical health 

seen in this study is congruent with McSweeny and colleagues' (1982) HRQOL model, in 

which physical impairment had a direct impact on HRQOL in daily activities and 

recreation. The results are also supported by a study of Mahler and Mackowiak (199S) 

that evaluated the SF-36 in patients with COPD. The results of the evaluation showed 

that physical impairment measured by the BDI was strongly correlated with the physical 

health component of SF-36 (PCS). The finding of the present study is also consistent with 

the relationship found between disability and HRQOL in COPD proposed by Moody and 

colleagues (1989). Testing of the Moody model revealed that disability had a direct 

relationship with HRQOL such that increased disability decreased HRQOL. The findings 

of the present study support the proposition that both physical impairment and disability 

have significant impacts on the physical health component of HRQOL. 

Mental health component of HRQOL; Model testing of the effects of disability, 

negative outlook, and diminished psychological well-being on the mental health 

component of HRQOL showed that negative outlook had a strong dkect relationship (p = 
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.71, £ <.001) on HRQOL mental health, such that increased disability decreased HRQOL. 

Diminished psychological well-being did not show a significant effect on the mental health 

component of HRQOL, indicating that diminished psychological well-being may not 

directly affect HRQOL (mental health) in individuals with COPD. The proposed model 

did not support a direct relationship between breathlessness and HRQOL. However, 

alternative model testing showed that breathlessness (p = -.27, E <.05) had a direct effect 

on the mental health component of HRQOL. The relationship between negative outlook 

and the mental health component of HRQOL was supported by the resuhs of a study 

exploring the HRQOL in individuals with cancer (KoUer et al., 1996). In Koller and 

colleagues' study, symptoms and negative outlook were found to decrease general 

HRQOL in individuals with cancer. Watson and Pennebaker (1989) and Watson and 

Clark (1984) reported that people with a more negative outlook were more likely to 

experience a greater negative perception of their health, and were less satisfied with their 

lives. Although negative outlook has not been previously examined in uidividuals with 

COPD, the present study results support the literature and indicate that the higher the 

negative outlook the greater the decrease in the mental health component of HRQOL in 

individuals with COPD. 

The significant relationship between breathlessness and the mental health 

component of HRQOL found in this study was congruent with a recent study comparing 

level of breathlessness and disease severity to HRQOL in individuals with COPD (Hajiro 

et al., 1999). The study found that individuals with more severe breathlessness had poorer 
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scores on the mental health component of HRQOL and two areas of physical HRQOL 

(physical function and role physical). However, breathlessness did not show a direct 

relationship to the physical health component of HRQOL in the present study. 

The results are consistent with the Moody's (1989) model proposed and tested in 

individuals with COPD, in which dypsnea severity showed a direct efifect on HRQOL. 

Although a separate mental health component of HRQOL was not tested, the authors 

concluded that dyspnea severity was more strongly related to psychological variables than 

pathophysiological variables. The present study confirms this notion that breathlessness is 

associated with the mental health component of HRQOL. 

Based on the theoretical model in this study, diminished psychological well-being 

influences HRQOL. The failure of diminished psychological well-being to influence 

HRQOL directly may be due to the measurement error given the measures used in this 

study. As described in Chapter 11, depression and anxiety are more commonly measured 

with the Beck Depression Inventory scale in this population. A more traditional measure 

may have lowered measurement error and allowed detection of a relationship between 

diminished psychological well-being and HRQOL. 

In summary, in this study, physical impairment and disability were found to have 

direct efifects on the physical health component of HRQOL, and negative outlook and 

breathlessness have direct effects on the mental health component. It is interesting to note 

that no variable impacted both the mental and physical health components of HRQOL. 

The importance of these findings is that an individual's physical impairment and disability 
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may lead to impaired HRQOL. Breathlessness and negative outlook are more likely to be 

associated with an individual's decreased mental component of HRQOL. The results 

suggest that an individual's pulmonary function may not be the most important factor 

affecting breathlessness. Rather, other factors, physical impairment, disability, 

breathlessness, and negative outlook may have important efifects on HRQOL in individuals 

with COPD. 

Summarv of Model Testing 

The exploratory model explained 52% of the variance in physical health of 

HRQOL and 58% in mental health of HRQOL in individuals with COPD. More variance 

was explained by the final model compared with Jones' HRQOL model and any models 

reviewed in the literature in Chapter 11. Disability, negative outlook, physical impairment, 

and breathlessness had direct effects on HRQOL, although breathlessness and physical 

impairment had not been hypothesized in the model. All relationships with HRQOL 

showed moderate strength as seen in the regression coefficients (p ranged from .27 to 

.47). Disability and negative outlook had direct relationships with HRQOL as proposed in 

the hypothesized model, but diminished psychological well-being did not, despite the 

support in literature to the contrary. Breathlessness had an important impact on physical 

impairment, diminished psychological well-being, negative outlook, disability, and 

HRQOL in individuals with COPD, indicating that breathlessness as measured in this study 

plays a more important role in both direct and indirect impacts on HRQOL than previously 

suggested. 
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Although previous models of HRQOL in individuals with COPD have been 

proposed and tested (Anderson, 1995; McSweeny et al, 1982; Moody, McCormick, & 

Williams, 1990), the effects of breathlessness on disability, and the role of negative 

outlook on HRQOL, have not been explored. The findings of the current model testing 

were based on the conceptual frameworks of HRQOL proposed by Ware (1984) and the 

Symptom Manage Model (UCSF, 1994). Findings from this study support Ware's (1984) 

model that disease, symptoms- breathlessness in this study, both directly and indirectly 

affects personal functioning, psychological well-being, general health perception, and 

social/role functioning. The current model also confirms the relationship between 

symptoms and HRQOL proposed in the Symptom Management Model (UCSF, 1994). 

The current study is the first investigation to explore the role that negative outlook 

might play in HRQOL of individuals with COPD. The study results confirm the 

importance of negative outlook in relation to HRQOL. Negative outlook explains the 

most variance in the mental health component of HRQOL. The relationships among 

breathlessness and diminished psychological well-being and negative outlook provide 

valuable information about the potential contribution of symptom perception and symptom 

reporting to negative outlook in individuals with COPD. 

Limitations of the Study 

Limitations of the study include issues associated with secondary analysis of data, 

sample size, and selection bias. This study is a secondary analysis of data, which imposes 

several limitations as discussed in Chapter m. The variables are restricted to those 
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originally collected. The operationalization of a concept from the theoretical model was 

limited, because the conceptual framework underlying the study was different from that of 

the original study design. Measuring concepts in a secondary analysis may be problematic 

if the instruments do not truly reflect the concepts. Kiecoh and Nathan (1985) indicated 

that the validity might be threatened by imprecise concept measures. In this study, if using 

the Beck Depression Inventory (Beck, 1961) to measure depression and the Spielberger 

anxiety survey to measure anxiety, may have added precision and reduced measurement 

error. This issue may have also been true for physical impairment measured by the BDI 

versus the 12-Minute Walk. On the other hand, the measurement of breathlessness was 

potentially enhanced by using breathing distress contributed to the greater impact of 

breathlessness to HRQOL. The measurement constraints resulting from this secondary 

data analysis undoubtedly influence operationalization of the concepts and must be 

considered an important limitation of this study. 

The small sample size in this study also poses a problem. In causal modeling, a 

large sample size is required to test the theoretical model to reduce "the artificial inflation 

of the explained variance" (Ferketich & Verran, 1990, p. 125). It is desirable to have 10 

subjects for each variable and plus an additional 50 subjects (Thomdike, 1978). A small 

sample size can reduce statistical power and increase the risk of type II error, which is 

accepting a false null hypothesis. In this study, the alpha level of significance was set at 

. 10 in order to overcome this particular limitation, but this is only a partial solution. These 

findings must be replicated in a larger sample in order to make any clear statements about 
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HRQOL in individuals with COPD. 

Selection bias refers to the differential selection of subjects with specific 

characteristics into a treatment group (Cook & Campbell, 1979). Although the study did 

not have a treatment group, subjects in this study were from a homogenous ethnic group 

of Caucasians. Selection bias may pose a threat to external validity, or generalizabiiity of 

the findings across particular target populations, settings, and time and generalizing across 

different types of persons (Cook & Campbell, 1979). Recruitment of other ethnic groups 

in this study could have reduced this bias. However, the homogeneity of the sample does 

allow for a robust description of HRQOL in this particular population. 

Implications for Practice 

The purpose of this study was to examine the interrelationships among variables in 

the theoretical model to identify factors that have significant impacts on HRQOL in 

individuals with COPD. Although the generalization of the findings to clinical practice is 

limited by the small sample of this study, several recommendations are made. 

The findings of this investigation demonstrate that the most important factors 

significantly impacting HRQOL in individuals with COPD are symptom perception 

(breathlessness), physical impairment (exercise limitation), disability (reduced activities of 

daily living), and negative outlook (trait negative affect). The findings support the 

Symptom Management Model (UCSF, 1994) that breathlessness has an important impact 

on personal fijnctioning, psychological distress, and the HRQOL in individuals with 

COPD. The importance of breathlessness clearly indicates that health care providers need 
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to aware of clients' breathlessness level and intervene with individuals with COPD. 

Breathlessness has a significant adverse effect on an individual's physical 

impairment, diminished psychological well-being, negative outlook, disability, and 

perception of HRQOL. The major implication of these findings for clinical practice is that 

health providers should assess clients' perception of breathlessness and be aware of how 

that perception could influence EIRQOL. The findings support the notion that perception 

of breathlessness in individuals with COPD may lead to a cascade of events, from physical 

impairment and disability to impaired HRQOL. Health care providers should plan 

interventions for individuals with COPD to decrease breathlessness through participating 

in educational, rehabilitation, or other programs, designated to decrease breathing effort 

and the associated distress. 

A unique implication of these study findings for health care providers is the need to 

be aware that breathlessness has a direct impact on trait negative outlook. Negative 

outlook is strongly associated with impaired mental health component of HRQOL in 

individuals with COPD, and this association has been neglected in practice. People with 

high negative outlook are more likely to perceive decreased HRQOL. Therefore, nurses 

should assess for negative outlook for clinical signs and be aware that depression and 

anxiety may be associated. Nurses need to recommend treatment for depression and 

anxiety although negative outlook as a trait may not be able to be treated. 

Health care providers should also be aware that both physical unpairment and 

disability can lead to decreased HRQOL fi'om a physical standpoint but may not impact 



151 

the mental health component of HRQOL. The implication of the findings is to implement 

interventions aimed to decrease physical impairment, and disability. Nurses can use 

symptom management strategies to assess symptoms fi-om the patient's perspective, 

implement interventions targeted at symptom experience, and coordinate with family, 

health care provider, and the health care system to decrease impact of breathlessness on 

HRQOL (UCSF, 1994). 

The study finduigs can help individuals with COPD to understand the inter

relationships among breathlessness, physical impairment, diminished psychological well-

being, negative outlook, disability, and HRQOL. By understanding the pervasive 

consequences of breathlessness in decreasing in HRQOL, individuals with COPD could 

take early actions or seek help when they perceive their level of breathlessness to be high. 

Educational programs may be needed to emphasize psychoeducational 

interventions for cognitive, behavioral and psychological changes. For example, it might 

be important to teach clients about their disease, using inhalers before activities, breathing 

techniques, pursed-lip breathing and diaphragmatic breathing exercises, to provide aerobic 

exercise training, and to provide counseling and psychological and social support to 

reduce breathlessness and hopefully maintaining maximum independence. 

In recent years, pulmonary rehabilitation programs for individuals with COPD have 

improved ventilation, muscle function, increased exercise endurance, consequently, 

reducing breathlessness (Carter & Nicotra, 1996; Gimenez et al., 2000; Riley, 1996; 

Scherer & Schmieder, 1997). Pulmonary rehabilitation programs have also been reported 



to decrease depression and anxiety in individuals with COPD (Withers, Rudkin, & White, 

1999). Nurses need to be aware of the benefits of pulmonary rehabilitation in individuals 

with COPD and encourage participating in these programs as a mechanism to increase 

HRQOL. 

Nurses in the community should assess the level of activities of daily living in 

individuals with COPD and assist those who need help using community resources. For 

example, nurses should find resources to ensure those who have severe disabilities have 

appropriate accommodations for potentially decreasing the impact on HRQOL. 

Recommendations for Research 

The theory guiding this model testing should be tested further, as several 

relationships were not supported. For example, the hypothesized model proposed that 

diminished psychological well-being would have a direct impact on disability and HRQOL. 

However, this relationship was not supported. Further testing of the theoretical model 

with a large sample size is recommended. Alternative measurement of diminished 

psychological well-being and physical impairment is also recommended to more clearly 

test the relationships. Future research could potentially clarify the influence of physical 

impairment on diminished psychological well-being and pulmonary function on 

breathlessness. Testing of the model could greatly enhance understanding of HRQOL in 

mdividuals with COPD, using latent variables in a large sample. Nursmg interventions 

could be implemented in experiment and control groups in a small sample to compare the 

effectiveness of the interventions. 
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Summary 

This chapter discussed the findings of the research in relation to the theoretical 

model and literature review. The findings of model testing suggest that breathlessness was 

an important factor that impacted physical impairment, diminished psychological well-

being, negative outlook, disability, and HRQOL. Physical impairment, disability, and 

negative outlook also were directly impacted HRQOL in Individuals with COPD. 

Limitations of the study, implications for nursing, and recommendations for future 

research were presented. 
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ARIZONA. 
The unrversnvof 

Human Subjects Committee 

health Sciences Center 
1622 E. Nlabel Street 
PO Bo* 245U7 
Tucson. AZ 85724-5137 
(520) 626-6721 

19 June 2000 

Jie Hu, Ph.D. Candidate 
Advisor: Paula Meek, Ph.D. 
College of Nursing 
PO BOX 210203 

re: health-related quality of life and symptoms in chronic 
obstructive pulmonary disease 

Dear Ms. Hu: 

We received documents concerning your above cited project. This project involves secondary 
analysis of existing data (previously collected by P. Meek, Ph.D. under HSC A96.122, which will 
be provided without individual identifiers; authorization letter submitted for review). Therefore, 
regulations published by the U.S. Department of Health and Human Services [45 CFR Part 46.101 (b) 

(4)] e.xempt this type of research from review by our Comminee. 

Thank you for informing us of your work. If you have any questions concerning the above, please 

contact this office. 

Sincerely, 

Davia u. vuiuuuny 
Chairman 
Human Subjects Committee 

DGJy^s 
cc: Departmental/College Review Committee 
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The UNivERsriYOF 

CoUege of Nursing ARIZONA. 1309 N. NUrtm 
PC Box 210203 

Health saencis Center Tucson. AZ 89721.0203 
v520) 626-6134 =3^ 

06/07/00 

rieHu 
Graduate Student 
College of Nuising 
Univeisicy of Arizona 

Dear Ms. Hu: 

Subject: Secondary Data Analysis-Phase U Data 

This letter is to admowledge my agreement to allow secondary data analysis to occur on data obtained 
during Phase n of the Examining the Symptom Interpretation Process investigatioa This secoodoty 
analysis is for the puipose of meeting your (fisseitation requiremem. It is agreed that your analysis will be 
limited to testing Jones' model of quality of life in the COPD subset data using time one data. 

You agree to provide a copy of your findings (Le. dissertation) to be kept in the grant office. Further, you 
agree to acknowledge the source of your data and the original funding source in any presentation of the 
findings. This agreement stipulates that any publication of this information other than in thesis form n>ill 
require adcStional discussion andarrangemenL 

Riula\feek 
Principal Investigator 
Assistant Professor 
College of Nursing 
irni\'ersityof Arizona 

Sincerely. 
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The universny of 

t-luman Subiccts Commiiiw ARIZONA. 16n E. M.ib»l SI 
TuC54>n. Aruona 85724 
(5M) Me^97?l 4 December 1996 

Health Soences Center 
-=3̂ =~ 

Paula Meek, Ph.D. 
College oE Nursing 
PO BOX 210203 

RE: HSC A96.122 EXAMINING THE SYMPTOM INTERPRETATION PROCESS 

Dear Dr. Meek: 

We received your 2 December 1996 letter and accompanying revised 
research proposal as cited above. The procedures to be followed in 
this study pose no more than minimal risk to participating 
subjects. Regulations issued by the U.S. Department of Health and 
Human Services [45 CFR Part 46.110(b)] authorize approval of this 
type project through the expedited review procedures, with the 
condition (s) that subjects' anonymity be maintained. Although full 
Committee review is not required, a brief summary of the project 
procedures is submitted to the Committee for their endorsement 
and/or comment, if any, after administrative approval is granted. 
This project is approved effective 4 December 1996 for a period of 
one year. 

The Human Subjects Committee (Institutional Review Board) of the 
University of Arizona has a current assurance of compliance, number 
M-1233, which is on file with the Department of Health and Human 
Services and covers this activity. 

Approval is granted with the understanding that no further changes 
or additions will be made either to the procedures followed or to 
the consent form(s) used (copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee and your 
College or Departmental Review Committee. Any research related 
physical or psychological harm to any subject must also be reported 
to each committee. 

A university policy requires that all signed subject consent forms 
be kept in a permanent file in an area designated for that purpose 
by the Department Head or comparable authority. This will assure 
their accessibility in the event that university officials require 
the information and the principal investigator is unavailable for 
some reason. 

Sincerely yours. 

William F Denny, M.D. 
Chairman 
Human Subjects Committee 

WFD:rs 

cc: Departmental/College Rfvi^-v •—if 
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UNIVERSITY OF ARIZONA HEALTH SCIENCE CENTER 
SUBJECTS CONSENT FORM-PHASE 11 

EXAMINING THE SYMPTOM INTERPRETATION PROCESS WITH BREATHLESSNESS 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I AM INFORMED OF 
THE NATURE OF THIS RESEARCH STUDY AND OF HOW I WILL PARTICIPATE IN IT. IF 1 
CONSENT TO DO SO SIGNING THIS FORM WILL INDICATE THAT I HAVE BEEN SO INFORMED 
AND THAT I GIVE MY CONSENT. FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED 
CONSENT PRIOR TO PARTICIPATION IN THIS RESEARCH STUDY SO THAT I CAN KNOW THE 
NATURE OF THE RISKS OF MY PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR NOT IN A 
FREE AND INFORMED MANNER. 

PURPOSE: t am being invited to voluntarily partidpate in the above-titled study. The purpose of the study 
is for the investigators to learn more about what it is like to have problems breathing and how individuals 
make decisions about their breathing. People have a wide range of experiences with breathing and 
breathlessness. By better understanding these experiences, nurses, doctors and other health care 
providers can improve their care and develop new programs to meet the needs of these individuals. 

SELECTION CRITERIA: I am t>eing invited to participate in this study because of their experience with 
shortness of breath and because I am over 40 years of age, without memory loss, and have no 
uncontrolled heart disease, diabetes, muscle or nerve disease. Approximately 300 people, some without 
and some virith chronic pulmonary disease, will be enrolled in this study. 

PROCEDURES: If I agree to partidpate, I will be asked to consent to the following: 

1) To breathe into a machine and rate the presence of restrictions to breathing. The resistance to 
breathing will make it harder to breathe for a short period of time, at the most three breaths. I will be 
asked to rate the resistances from highest to lowest These activities should take approximately 30 
minutes and will be conducted in a laboratory at the beginning of the study and the end. 

2) To breathe into another breathing machine to measure my breathing capacity and how much air I 
can move into and out of my lungs at the beginning of the study and the end. These procedures will 
take 5 to 10 minutes and will be conducted in the laboratory. 

3) To share my opinions, ideas, or feelings with the investigator through six questionnaires that all asks 
about my breathing and its impact on my life, as well as at any time during the procedures. These 
activities will take approximately 30 minutes and can be done in your home. 

4) To follow my breathing pattern and rate the pattern daily for four weeks and then dally for a week 
once a month for a year. These activities should take no more than 5 minutes and will be done by you 
in your home. 

5) Additionally. I will be asked to repeat the questionnaires at the end of the four months, at 8-months 
and at the end of one year. 

RISKS: There is no risk to me, except for the possibility of momentary shortness of breath during the two 
breathing tests. I can rest or stop during the breathing test at any time. 

BENEFITS: There are no benefits assodated with my partidpation in this study. However, I will receive a 
current record of my breathing capacity and lung volumes as a result of partidpatioa 
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CONFIDENTIALITY: All Information associated with the study will be held in confidence and only Paula 
Meek and her research assistant will have access to the information. Each subject will be assigned a 
number, and that number will be on all documents rather than his/her name. Only the principal 
investigator Paula Meek and her research assistant will know the identity of the subject. 

PARTICIPATION COSTS AND SUBJECTS COMPENSATION: There will be no cost for me to participate 
in this study with the exception of the time mentioned above. I will receive five dollars for the initial, and 
ten dollars for the 6-months and final breathing tests and questionnaire completion, for a total of twenty-
five dollars, if I complete all testing periods. 

LIABILITY: I understand that side effects or harm are possible in any research program despite the use 
of high standards of care and could occur through no ^ult of mine or the investigator involved. Known 
side effects have been described in this consent fonn. However, unforeseeable harm may also occur and 
require care. I understand that money for research-related skle effects or harm, or for wages or time lost, 
is not available. I do not give up any of my legal rights by signing this form. Necessary emergency medical 
care will be provided without cost I can obtain further information from Paula Meek at 626-4934. If I have 
questions concerning my rights as a research subject, I may call the Human Subjects Committee office at 
626-6721. 

AUTHORIZATION: BEFORE GIVING MY CONSENT BY SIGNING THIS FORM THE METHODS, 
INCONVENIENCES, RISKS AND BENEFITS HAVE BEEN EXPLAINED TO ME AND MY QUESTIONS 
HAVE BEEN ANSWERED. I UNDERSTAND THAT I MAY ASK QUESTIONS AT ANY TIME AND THAT I 
AM FREE TO WITHDRAW FROM THE PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS 
OR AFFECTING MY MEDICAL CARE. MY PARTICIPATION IN THIS PROJECT MAY BE ENDED BY THE 
INVESTIGATOR OR BY THE SPONSOR FOR REASONS THAT WOULD BE EXPLAINED. NEW 
INFORMATION DEVELOPED DURING THE COURSE OF THIS STUDY WHICH MAY AFFECT MY 
WILUNGNESS TO CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT BECOMES 
AVAUBLE. I UNDERSTAND THAT THIS CONSENT FORM WILL BE FILED IN AN AREA DESIGNED BY 
THE HUMAN SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO THE PRINCIPAL 
INVESTIGATOR PAULA MEEK, Ph.D., OR AUTHORIZED REPRESENTATIVE OF THE COLLEGE OF 
NURSING. I UNDERSAND THAT I DO NOT GIVE UP ANY OF MY LEGAL RIGHTS BY SIGNING THIS 
FORM. A COPY OF THIS SIGNED CONSENT FORM WILL BE GIVEN TO ME. 

Subject's Signature Date 

Signature of Witness Date 

I have carefully explained to the subject the nature of the above project I hereby certify that to the best of my 
knowledge the person who is signing this consent form understands dearly the nature, demands, benefits, and risks 
involved in his/her participation and his/her signature is legally valid. A medical problem or language or educational 
barrier has not precluded this understanding. 

Signature of Investigator Date 



APPENDIX C 

INSTRUMENTS 



Demographic Questions 

# __ _ 

Please answer the following questions prior to your upcoming visit to the 
Laboratory. These questions are to provide background. We will review your 
answers to the questions with you on the first visit. 

My doctor has told me that I have (Check all that apply) 
___ Emphysema 
___ Chronic Bronchitis 
___ Asthma 
___ Some other breathing problem (Please list) _______________ _ 
___ None of these 

How long have you had this diagnosis? ___ Years ___ Months 
Did you notice problems with your breathing prior to being diagnosed? __ Yes_No 

How long had you had these problems? ___ Years ___ Months 

Have you been hospitalized in the last year? ___ Yes ___ No 
If yes , how many times how long was your stay? ____ d,ays. 

Have you had any severe episodes of breathlessness in the last year for which you 
made an extra trip to the doctor or emergency room? ___ Yes ___ No 
If yes , how many times ___ _ 

On average how many times are you breathless a day? ____ _ 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

1 0) 

Please bring any inhalers you use to treat any shortness of breath with you when you 
come to the lab. Please turn over and complete the other side. 
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Do you exercise regularly? Yes No 

If yes, how many times a week? for how many minutes?. 

What type of exercise do you do most often? (Check only one) 
Walking 
Jogging 
^Swimming 
Bicycling 
Other (please list) 

Do you smoke? .Yes No 
If yes, how many packs per day? 

Have you ever smoked? Yes ^No 
If yes, how long ago did you quit? 
On average, how many packs did you smoke per day? 

How many live in your household? 

What is the approximate household income per year? (Check one) 
^Less than $10,000 ^S10to19,999 
^520 to 29,999 ^$30 to 39,999 
^S40 to 49,999 ^$50 to 59,999 
,$60 to 69,999 over $70,000 

What is your level of formal education? (Check one) 
.Less than 12 years .High School 
.Some college .Technical or vocational training 
.Completed college degree .Graduate education 

Are you retired? .Yes .No 
If no, what is your occupation? 

Do you notice your breathing during the day? .Yes ^No 
If yes, what do you notice about your breathing? (Please describe) 



The Vertical Visual Analogue Scale (VAS) 

Instructions: Mark a straight line across the lines below at 
the point that indicates how you feel at this moment about the 
amount of distress or effort associated with vour breathing. 
Your mark can occur at any point on the given line. 

On the back of this sheet, please jot down as much detail as 
possible about your breathing and anytime that you were 
aware of it. When you notice your breathing changing or 
getting worse ask yourself "whafs going through my mind 
right now?" and as soon as possible jot down your thoughts 
or any mental image that comes to you about the situation on 
the back of this sheet 

Date: Time: 

Greatest 
possible 
distress 

Greatest 
possible 
effort 

No distress No effort 
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The Baseline Dyspnea Index (BDI) 

1. In the last 2 weeks ,which of the following best describes your ability to 
carry out usual activities and occupation given your level of shortness of 
breath.(Check the one that best applies). 

^I am, able to carry out all my usual activities and occupation with out 
shortness of breath. 

^I have difficulty in carrying out at lecist one activity, but no activities are 
completely abandoned due to shortness of breath.. 

I have changed jobs and/or had to abandoned at least one usual activity 
due to shortness of breath. 

am unable to work su: have given up most or all usual activities due to 
shortness of breath. 

am unable to work and have given up most or all usual activities due 
to shortness of breath. 

2. In the last 2 weeks ,which of the following best describes your level of 
shortness of breath with tasks.(Check the one that best applies). 

I am not usually short of breath with ordinary task, but can become 
short of breath with running or carrying heavy loads. 

I am not visually short of breath with ordinary task, but can become 
short of breath with walking up a steep hill or carrying moderate loads. 

am not usually short of breath with ordinary task, but can become 
short of breath with WcJking up a gradual hill or carrying light loads. 

am not usually short of breath with ordinary task, but can become 
short of breath with walking on level ground or washing or standing. 

I czm become short of breath at rest, while sitting or lying down. 

3. In the last 2 weeks ,which of the following best describes your level of effort 
that brought on shortness of breath.(Check the one that best applies). 

^I can experience no short of breath with ordinary effort. 
can experience short of breath with extraordinary effort, but was able 

to accomplish the task after short pauses. 
can experience short of breath with moderate effort, but was able to 

accomplish the task after occasional pauses although it took longer than the 
average person. 

J can experience short of breath with little effort, but was able to 
accomplish the task after frequent pauses although it took 50 to 100% longer 
than the average person. 

can experience short of breath with na effort like when I am at rest. 
sitting or lying down. 
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The Bronchitis-Emphysema Symptom Checklist (BESC) 

INSTRUCTIONS: Please read each statement and circle the number that 
indicates how often these experiences are associated with typical periods of 
breathlessness. There are no right or wrong answers. Please answer the 
questions as frankly and as accurately as possible. All of your answers will be 

Typically, how often do 
you feel tius way during 
leiiods of breattUessness? Never 

Almost 
Never 

Some-
Times 

Almost 
Always Always 

Worried about getting air 1 2 3 4 5 
Upset 1 2 3 4 5 
Forgetful 1 2 3 4 5 
Feel helpless 1 2 3 4 5 
Frightened 1 2 3 4 5 
Forget recent things 1 2 3 4 5 
Get confused 1 2 3 4 5 
Feel like I need air 1 2 3 4 5 
Scared 1 2 3 4 5 
Feel like a cripple 1 2 3 4 5 
Mucous congestion 1 2 3 4 5 
Hard to breath 1 2 3 4 5 
Touchy 1 2 3 4 5 
Shallow breathing 1 2 3 4 5 
Anxious 1 2 3 4 5 
Short-tempered 1 2 3 4 5 
Forget things 1 2 3 4 5 
Short of breath 1 2 3 4 5 
Feel like an invalid 1 2 3 4 5 
Feel hopeless 1 2 3 4 5 
Gasping for breath 1 2 3 4 5 
Irritable 1 2 3 4 5 
Cranky 1 2 3 4 5 
Poor memory 1 2 3 4 5 
Edgy 1 2 3 4 5 
Difficulty remembering 1 2 3 4 5 
Afraid of dying 1 2 3 4 5 
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Positive and Negative Affect Scales 

Directions: The words listed below describe different feelings and emotions. 
Please read each item then circle the number that indicates how much you 
feel that way, in general. 

Not at all A little Moderately Quite a bit Extremely 

1. Irritable 1 2 3 4 5 

2. Alert 1 2 3 4 5 

3. Ashamed 1 2 3 4 5 

4. Inspired 1 2 3 4 5 

5. Nervous 1 2 3 4 5 

6. Jittery 1 2 3 4 ! 5 

7. Active 1 2 3 4 5 

8. Afraid 1 2 3 4 5 

9. Guilty 1 2 3 4 1 5 

lO.lnterested 1 2 3 4 1 5 

11. Distressed 1 2 3 4 5 

12. Excited 1 2 3 4 1 5 

13. Upset 1 2 3 4 1 5 

14. Strong 1 2 3 4 5 

15. Enthusiastic 1 2 3 4 i 5 

16. Scared 1 2 3 4 5 

17. Hostile 1 2 3 4 5 

18. Determined 1 2 3 4 5 

19. Proud 1 2 3 4 1 5 

20. Attentive 1 2 3 4 i 5 



Pulmonaiy Functional Status & Dyspnea Questionnaire 

ACTIVITY ASSESSMENT 

INSTRUCTIONS: The following is a list of activities commonly performed by adults. For each activity listed, please 
place an X in the appropriate box, indicating your involvement with the activity now as compared to before you 
developed breatliing problems. Please respond to every activity listed. In some instances, examples of the activities are 
written in parenthesis. These are only examples to guide you. Questions if 20, 21 and 22, on page 8 (under 
Recreation/Social) request that you list activities (sporting, hobbies and recreational) from your own experience. Please 
be certain to indicate your involvement in these activity. 

Complete the foim as follows; 

I. "Has never been an Activity": Check this box near each activity in which you have never participated. 

2. Columns numbered 0 through 10 represent a range of activities from "As Active As I've Ever Been" to "Have 
Omitted Entirely". Indicate by placing an X in the area which best reflects your current involvement in the activity. 



A C T I V I T Y  I . K V K L S  

IIm Never As Active Have 
ACnVITV Bern An As I've Minor Change Moderalc Change Extreme Change Omitted 

Aclivily Ever Been Entirely 

0 1 1 2 1 3 4 1 5 1 6 7 18 19 10 

A. BODY CARE/ 
MOVEMEWT 

I. nnisli/conibhair 

a) electric razor 

safclv razor 

t 
a) slin on shoes 

b) shoes wilb laces 

4. Put on socics 

a) Willi billions 

b) pullover 

6. Putonpanls 

7. Wash face 

8. Wnsh legs 

ACTIVITY 
Has Never 
Been An 
Activity 

As Active 
As I've 

Ever Been 

0 

Minor Change 

1 i 2 1 3 

Moderate Change 

4 1 5 1 6 

Extreme Change 

7 1 8 1 9 

Have 
Omitted 
Entirely 

10 



A C T I V I T Y  L E V E L S  

ACriVITV 
lias Never 
Rccn All 
Aclivily 

As Active 
As I've 

Ever Been 

0 

N 

1 

linor Cha 

2 

ngc 

3 

Mo 

4 

derate CI 

5 

lange 

6 

Ext 

7 

rcmc Ch 

8 

angc 

9 

Have 
Omitted 
Entirely 

10 

9. Wash hair 

10. Shower 

11. Tubbalh 

12. Use toilet 
13. Pick up light objects 

(10 pounds or less) 
14. Pick up heavy objects 

(more than 10 pounds) 

15. Raise arms overhead 

16. Gel out ofbed: 

17. Gel out of chair 

18. Walk 10 feet 

19. Walk'/.block 

20. Witik 1 mile 

21, Walk on bumpy terrain 

22. Walk on incline 

ACTIVITY 
lias Never 
liccn An 
Activity 

As Aclivc 
As I've 

Ever Rccn 

0 

Minor Change 

1 1 2 1 3 

Moderate Change 

4 1 5 1 6 

Extreme Change 

7 1 8 1 9 

Have 
Omitted 
Entirely 

10 

3  



A C T I V I T Y  L E V E L S  

ACTIVITY 
lias Never 
Keen An 
Ai-iiviiy 

As Active 
As I've 

Ever Itecii 

0 

M 

1 

iiior Cha 

2 

ngc 

3 

Mu 

4 

icrate CI 

5 

ange 

6 

Ext 

7 

rcnii* Cha 

8 

nge 

9 

Have 
Omilled 
Entirely 

10 

23. Climb 3 stairs 

24. Clinih 8 stairs 

25. Sexual activity 

B. EATING 

1. Feed self 

2. Prepare own meals 

3. Cut own food 

4. Prepare own snack 

5. Prepare own beverage: 

6. Gel own beverage 

7. Prepare own mcdicntion 

8. Take own nicdication 

ACTIVITY 
lUs Never 
Deen An 
Activity 

Aii Active 
As I've 

Ever Been 

0 

Minor Change 

1 1 2 1 3 

Moderate Change 

4 1 5 1 6 

Extreme Change 

7 i 8 1 9 

Have 
Omilled 
Entirely 

10 



A (  T l  V I  I  V  I . K  V K I . S  

tlui Never A* Aftive Have 
ACTIVITY Rem An As I've Miiiur Change Moderate Change Extreme Change Omitted 

Activity Ever Keen Entirely 

U 1 1 2 1 3 4 1 S 1 6 7 18 19 10 

C, HOME 

MANAGEMENT 

I. Wash dishes 

2. Dry dishes 

3. Put dishes in washer 

4. Put dishes away 

5. Sweep 

6. Dust 

7. Vacuum 

8. Make bed 

9. Wash laundry 

10. Iron 

11. Grocery shop 

12. Banl< 

13. Rake lawn 

ACTIVITY 
lias Never 
Been An 
Activity 

As Active 
As I've 

Ever Beea 

0 

Minor Change 

I I 2 I 3 

Moderate Change 

4 5 6 

Extreme Change 

7 8 9 

Have 
Oniitted 
Entirely 

10 



A C T I V I T Y  L E V E L S  

lias Never As Active Have 
ACTIVITY Dcen An As I've Mitior Change Moderate Change Extreme Change Omiiied 

Activity Ever Keen Entirely 

0 1 1 2 1 3 4 15 16 7 18 19 10 

14. Mow lawn with: 

a) powerinowcr 

M hand mower 
IS. Light 
fawning 

gardening 

!6. Heavy gardening 
(hoeine. nltnline tic.) 

17. Wash car 

18. Light home repair 
(changing light bulbs, 
hammering etc.) 

19, Heavy home repair 
(painting, carpentiy elc.) 

20. Light auto repair 
(checking oil or tire 
pressure elc.) 

21. Heavy auto repair 
(tune-up. change batiery 

D. RECREATION/ 
SOCIAL 

1. Drive car 

2. Recreational travel 
b) day trip 

lias Never 
Been An 
Activity 

As Active 
A% I've 

Ever llten 

Minor Change 

2 a 

Moderate Change 

4 I S I 6 

Extreme Change 

7 I 8 I 9 

ACTIVITY Omilteii 
Entirely 



A C T I V I T Y  L E V E L S  

ACTIVITV 
lias Never 
Been An 
Activity 

As Active 
As I've 

Ever Been 

0 

M 

1 

inor Cba 

2 

nge 

3 

Mo 

4 

derate CI 

5 

lange 

6 

Ext 

7 

reme Chi 

8 

inge 

9 

Have 
Omitted 
Entirely 

10 

b) ovemighltrip 

c) weekend trip 

3. Going to movies 

4. Dine out 

5. Visit (riends 

6. Enteitain friends 

7. Read newspaper 

8. Get newspaper 

9. Play cards or games 

10. Go to ban 

I I .  S o c i a l  C l u b s  

12, Volunteer work 

13. Attend sports events 

14. Attend church 

ACTIVITY 
ilai Never 
Been An 
Activity 

As Active 
As I've 

Ever Been 

0 

Minor Change 

1 1 2 1 3 

Moderate Change 

4 1 5 1 6 

Extreme Change 

7 1 8 1 9 

Have 
Omitted 
Entirely 

10 



A C T I V I T Y  L K V E L S  

ACTIVITY 
llvs Never 
Been An 
Aclivily 

As Active 
As I've 

Ever Been 

0 

M 

I 

Inor Cba 

2 

nge 

3 

Mo 

4 

derate CI 

5 

lange 

6 

Ext 

7 

reme Ch 

8 

inge 

9 

Have 

Omitted 

Entirely 

10 

15. Picnic 

16. Play with pets 
17. Engage in regular 

physical aclivily 

18. Shop Tor clothes 
19. Listen to radio/ 

watch TV 

ACTIVITY 
iiu Never 
Been An 
Aclivily 

As Active 
As I've 

Ever Been 

0 

Minor Change 

I 1 2 1 3 

Moderate Change 

4 1 S 1 6 

Exlrenie Change 

7 1 8 1 9 

Have 
Omilled 
Entirely 

10 



The Medical Outcome Study Short Form (SF-36) Health Survey 

The SF-36™ Health Survey 

Instructions for Completing the Questionnaire 

Please answer every question. Some questions may look like others, but each 
one is different. Please take the time to read and answer each question 
carefully by filling in the bubble that best represents your response. 

EXAMPLE 

This is for your review. Do not answer this question. The questionnaire 
begins with the section Your Health in General below. 

For each question you will be asked to fillln a bubble in each line: 

1. How strongly do you agree or disagree with each of the (bitowing statements? 
Strongly Agree Uncertain Disagree Strongly 

agree disagree 

a) I enjoy listening to music. O 9 O O O 

b) I enjoy reading 9 0 0 0 O 
magazines. 

Please begin answering the questions now. 

^ Health iifi General : 

1. In general, would you say your health is: 

Excellent Veiy good Good Fair Poor 

o o o o o 

2. Compared to one year ago, how would you rate your health in general now? 

Much better Somewhat better About the Somewhat Much worse 
now than one now than one same as one worse now than now than one 

year ago yearago year ago one year ago year ago 

o o o o o 

Please turn the page and continue. 
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3. The folk3wing items are about activities you might do during a typical day. Does your 
health now limit you in these activities? If so. how much? 

Yes, 
Limited 

a lot 

Yes. 
limited 
a little 

No, not 
limited 
at all 

a) Vigorous activities, such as mnning, rifting heavy 
objects, participating in strenuous sports 

O O O 

b) RHoderate activities, such as moving a table, pushing a 
vacuum cleaner, bowling, or playing golf 

O O O 

c) Lifting or carrying groceries o o o 

d) Climbing several flights of stairs o o o 

e) Climbing one flight of stairs o o o 

0 Bending, kneeling, or stooping o o o 

g) Wtalking more than a mile o o o 

h) Walking several blocks o o o 

i) Walking one block o o o 

D Bathing or dressing yourself o o o 

4. During the past 4 weeics, have you had any of the following problems with your wori( or 
other regular daily activities as a result of vour phvsical health? 

a) Cut down on the amount of time you spent on 
work or other activities 

b) Accomplished less than you would Rke 

c) Were limited in the kind of work or other 
activities 

d) Had difficulty performing the worit or other 
activities (for example, it took extra time) 

Yes 

O 

O 

o 

o 

No 

o 

o 

o 

o 

5. During the past 4 weeks, have you had any of the following problems with your woric or 
other regular daily activities as a result of any emotkanal problems (such as feeling 
depressed or anxtous)? 

Yw No 

a) Cut down on the amount of time you spent on O O 
woric or other activities 

b) Accomplished less than you would like O O 

c) Didn't do work or other activities as earafully as O O 
usual 

P/eas9 turn the page to continue. 
SF-3ff~ - e Mtdlcal Outeonw* Trust and John £ Wm, Jr. -M Righis R«serv«d - Page 2 of 3 
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6. During the past 4 WMks, to what extent has your physical health or emotional problems 
interfered with your normal social activities with family, friends, neighbors, or groups? 

Not at all Slightly Moderately Quite a bit Extremely 

o o o o o 

7. How much bodily oain have you had during the past 4 weeks? 

None Very mild Mild Moderate Severe Very severe 

o o o o o o 

During the past 4 weeks, how much did oain interfere with your normal work (including 
both work outside the home and housework)? 

Not at all 

O 

A litUe bit 

O 

Moderately 

O 

Quite a bit 

O 

Extremely 

O 

These questkins are about how you feel and how things have t>een with you during the past 4 
weeks. For each question, please give the one answer that comes closest to the way you have 

Alt Of Most A good Some A little None 
the of the bit of of the of the of the 
time time the time time time time 

a) did you feel full of pep? 

b) have you been a very nervous 
person? 

c) have you felt so down in the dumps 
nothing couM cheer you up? 

d) have you felt calm and peaceful? 

e) did you have a tot of energy? 

f) have you felt downhearted and blue? 

g) did you feel worn out? 

h) have you been a happy person? 

i) did you feel tired? 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

o 
o 
o 
o 
o 

o 
o 

o 
o 
o 
o 
o 
o 

o 
o 

o 
o 
o 
o 
o 
o 

o 
o 

o 
o 
o 
o 
o 
o 

10. During the past 4 weeks, how much of the time has your ohvsical health or emotional problems 
interfered with your social activities (like visiting friends, relatives, etc.)? 

All of the Most of the Some of the A little of the None of the 
time time time time time 

o o o o o 

11. How TRUE or FALSE is each of the following statements far you? 

I seem to get sick a little easier than 
other people 

I am as healthy as anybody I know 

I expect my health to get worse 

My health is excellent 

THAMK rOU FOR COMPUETING THIS QUESTIONNAIRE! 

Definitely Mostly Don't Mostly Definitely 
true true know false false 

0 O O O O 

O o o O O 
0 o o o o 
o o o o o 

SF-36™ - O Medical Outcomes Trust indJotin E. warn. Jr. - A1 Rights Reserved - Page 3 of 3 
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Table 6 

Demographic Characteristics: Age 

Age Group Frequency Percent 

55^59 7 n?r 

60-69 18 32.7 

70-79 23 41.8 

80-89 7 12.7 

Missing data 3 

Total 58 100 



Table 7 

Demographic Characteristics: General 

Variables Frequency Percent 

LEVEL OF EDUCATION 
Less than 12 Years 1 2.4 
High School 9 21.4 
Some College 14 33.3 
Technical or Vocational Training 4 9.5 
Completed College Degree 6 14.3 
Graduate Education 8 19.0 
Missing data 16 

Total 58 100.0 

WORK STATUS 
Retired 43 79.6 
Working 11 20.4 

Missing data 4 
Total 58 100.0 



Table 7 

Demoejaphic Characteristics: General (continued^ 

Variables Frequency Percent 

INCOME 
Less than $10,000 3 8.8 
$10,000 to 19,999 8 23.5 
$20,000 to 29,999 7 20.6 
$30,000 to 39,999 6 17.6 
$40,000 to 49,999 2 5.9 
$50,000 to 59,999 1 2.9 
$60,000 to 69,999 3 8.8 
Over $70,000 4 11.8 

Missing data 24 
Total 58 100.0 

NUMBER IN THE HOUSEHOLD 
1 17 30.9 
2 33 60.0 
3 4 6.9 
4 I 1.7 
Missing data 3 

Total 58 100.0 



183 

Table 8 

Demographic Characteristics: Pulmonary Function (N=58^ 

Variables Mean Standard Deviation Range 

FEVi 1.03 0.43 .20- 1.93 

FEV,% 40.49 15.56 7.00-80.00 

FVC 2.02 0.81 .66-4.18 

FVC % 54.76 18.72 16.00-94.00 

FEV|/FVC 50.29 11.97 27.00-77.00 

Note. FEVi = Forced expiratory volume in one second in liters per seconds; 
FEV|% = Forced expiratory volume in one second percentage of predicted norms; 
FVC = Forced vital capacity in liters per second; 
FVC % = Forced vital capacity percentage of predicted norms; 
FEVi/FVC = Ratio of forced expiratory volume in one second to forced vital capacity. 
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Table 9 

Reliability Analysis for the Multi-item Instruments Used ^=58") 

Scale Mean 
SD 

Range of 
Item to Total (r) 

Reliability 
Coefficients 

VAS 
Distress 
Effort 

29.52 
32.45 

.96* 

.94* 

BDI 5.38 
2.71 

.47 - .68 .77 

BESC 25.36 
9.45 

.66 - .84 .94 

NAS 20.22 
7.62 

.43 -. 83 .92 

PFSDQ 151.48 
93.48 

.27 - .82 .97 

Note. * - Intra class correlation coefficient calculated on the values over the 14 days. 
VAS = Visual Analogue Scale. 
BDI = Baseline Dyspnea Index; 
BESC = Summated scores of the helplessness/hopelessness and anxiety subscales of the 
Bronchitis Emphysema Symptom Checklist; 
NAS = Negative Affect Scale; 
PFSDQ = The activity component of the Pulmonary Functional Status and Dyspnea 
Questionnaire. 



Table 10 
Reliability Analysis for Instruments f'SF-36'> (N=58') 

Scale Mean (SD) 
(Raw Score) 

Lowest 
Raw Score 

Range 
(Raw Score) 

Transformed 
Score • 

Range of Item to 
Total Correlation 

(r) 

Standardized 
Alpha 

SF-36: PHYSICAL 
COMPONENT 
SUMMARY 

Physical Functioning 16.35(3.51) 10.00 13.00 

35.28 .20-.67 .83 

Role Physical 4.91(1.29) 4.00 4.00 

Bodily Pain 8.45 (2.37) 4.20 7.80 

General Health 
Perception 

13.25 (4.23) 5.00 17.40 

SF-36: MENTAL 
COMPONENT 
SUMMARY 
Vitality 13.05 (3.85) 4.00 15.00 

45.81 .41 - .72 .89 

Social Functioning 6.98(1.91) 3.00 7.00 

Role Emotion 4.38(1.28) 3.00 3.00 

Mental Health 22.74 (4.84) 10.00 20.00 

0 0  



Table II 

Pearson Product Moment Correlation Coefficients For Model Variables (N=58^ 

Variables VAS BDI BESC NAS PFSDQ SF-36 
PCS 

SF-36 
MCS 

FEV,% .01 .17 .17 -.12 -.03 .07 -.08 

VAS * .26 * .32 • .41 • .33 •.29 ••.54 

BDI •.27 .24 • .55 ••.66 .18 

BESC ••.58 .23 •.28 ••.47 

NAS .11 .06 ••.74 

PFSDQ ••.62 .14 

SF-36 PCS .01 

Note. Numbers in bold and italics represent those below the .20 criteria. * p <.05. ••p <. 
FEVi% = Forced expiratory volume in one second percentage of predicted norms; 
VAS = VAS combined average breathing distress and effort score; 
BDI = Baseline Dyspnea Index; 
BESC = Summated scores of the helplessness/hopelessness and anxiety subscales of the 
Bronchitis Emphysema Symptom Checklist; 
NAS = Negative Affect Scale; 
PFSDQ = The activity component of the Pulmonary Functional Status and Dyspnea 
Questionnaire. 
SF-36 PCS = SF-36 Physical Component Summary; 
SF-36 MCS = SF-36 Mental Component Summary. 
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Table 12 

Model Testing for Health-Related Quality of Life In COPD 

Model Testing of Hypothesized Relationships Model Testing of Exploratory Relationships 
In the Model in the Model 

1. Deleted from the model testing 1. Deleted from the model testing 

2 .  X j ' =  a  +  P i X j  2 .  X j ' =  C t + P ; X j  
p, = .26 p. = .26 
R^ = .05 •• R- = .05 •• 

3. X^'^a + pjXj+PiX: 3. X4''=a + P, XJ + PJX: 
P, = .20 (N.S.) p, = .20{N.S.) 
P, = .27 P> = .27 
R^ = .ll •• R- = .11 

4. X,'= = a + p4X4 4 ,  X < = a + p 4 X 4 + P , X j + P 2 X >  
P4 = .58 p4 = .50 
R= = .33 ••• P, = .03 (N.S.) 

P:= -24 
R-= .36*** 

5. X/ = a + P5X5 + P4X4+p3Xj 5. X> a -<• Ps X5 + P4X4 + P5X5+ p,X: 
P5 = .I0(N.S.) p. = .17 (N.S.) 

P4 = .15(N.S.) Pa= .13 (N.S.) 

PJ = .53 p, = .50 

R' = .28*** p.= .23 
R- = .31 ••• 

6a. X7.»= o + Ps X«-t- P5X5+ P4X.. 6a. X-,= 0 + P» X6+ PsX5+ P4X,-^ PiXj+ p,Xi 
P. = .58 P6= .31 

P5 = .13(N.S.) P, = .23 (N.S.) 
P4= .17(N.S.) 

p4 = .2I(N.S.) P J =  at*' 
R-=.38*»* P:= .10(N.S.) 

R-= .52*** 

6b. xti," = a + p# x4 + P5X5+ p4x, 6b. 0 pe x6 p$xj+ p4x4+ pjx}+ p2x2 
p6 = .05(N.S.) P6= .0l(N.S.) 
p5 = .7l P5= .62 

p4 = .04(N.S.) P4= .04(N.S.) 

II • • • pj= .02(N.S.) 

.29 
R- = .58 ••• 

'Xi = Airway Obstruction 'X5 = Negative Affect 

''Xj-Breathlessness ^Xs= Reduced Activities of Daily Living 
'X] = Exercise Limitation *xt,= hrqol- Physical Health 

•"Xj® Depression & Anxiety "xt^ = HRQOL - Mental Health 
•p<.10. ••p<.05. •••p<.OOI. 



Hypothesized Relationship I: 

Deleted from the hypothesized relationship model testing. 

1S8 

Hypothesized Relationship 2: 

p=.26 

VAS" ^ BDP 
R- = .05*« 

Hypothesized Relationship 3: 

BDl |3= .20 (N.S.) 

R =  =  . l l  • •  VAS- p=.27 

Hypothesized Relationship 4: 

p= .58 

BESC • NAS' 
R= = J3 ••• 

Figure 11. Testing of Hypothesized Relationships 1 through 4 in the Model. 

^FEV1: Forced expiratory volume in one Second. 
hVAS ."Visual Analogue Scale. 
CBDI: Baseline Dsypnea Index. 
^BESC; The Bronchitis-Emphysema Symptom Checklist. 
®NAS: Negative Affect Scale. 
»p>.lO ••p<.05 ••*p<.00l. 



Table 13 

Multiple Regression Analysis with Hypothesized Relationships 1 and 2 in the Model fN = 58) 

Variable 

Breathlessness 

AR^ P 
Exercise Limitation 

AR^ R-. 

Step I 
Airway Obstruction 

Step 2 
Breathlessness 

(Deleted from 
model testing) 

.05** 
.26*^ .07*^ 

Note. Note. P = Regression coefficient; 
AR2 = r2 Change; 
r2 iqj = Total r2; 
r2 = Coefficient of determination; 
• e<.IO. •• e<.05. ••*£<.001. 



Table 14 

Multiple Repression Analysis with Hypothesized Relationships 3 and 4 in the Model (N = 58) 

Depression & Negative Affective 
Variable Anxiety Trait 

P AR- R^o. P AR^ R^, 
Step 3 .W** 
Breathlessness .27** .lO"** 

Exercise Limitation N.S. N.S. 

Step 4 .33*** 
Depression & .58*** .34*** 
Anxiety 

Note. Note, p = Regression coeflTicient; 
AR2 = r2 Change; 

(ot = Total 
r2 = CoefTicient of determination; 
N.S, = None significant; 
• fi<.10. •» i><.05. •••£<.001. 
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Hypothesized Relationship 5: 

(N.S.) 

p = . l 5 ( N ^  

BESC^ Vr-
p= .53 

PFSDQ" 
R- = 28 

BDP 

Hypothesized Relationship 6a: 

PFSDQ— 
P=.I3 (N.S.) 

NAS 
p=.21(N.S.) 

•JA • SF-36 
PCS' 
R-=.38»»» 

BESC. 

Hypothesized Relationship 6b: 

PFSDQ (N.S.) 

P=.71 

NAS -

BESC 
P= .04 (N.I 

•SF-36 
MCSf 

R- = 53 

Figure 12. Testing of Hypothesized Relationships 5 through 6 in the Model. 

^NAS: Negative Affect Scale. 
^BESC: The Bronchitis-Emphysema Symptom Checklist. 
CRDI: Baseline Dyspnea Index. 
dpFSDQ: Pulmonary Functional Status and Dyspnea Questionnaire. 
® SF-36-PCS : SF-36 Physical Component Summary. 
f SF-36-PCS : SF-36 Mental Component Summary. 
SN.S.: Not tested. 
»p>.lO »*p<.05 ••»p<.001 



Table 15 

Multiple Regression Analysis with 1 Ivpotliesized Relationship 5 in the Model (N = 58) 

Reduced Activities of 
Variable Daily Living 

AR- R-'.o. 

Step 5 .28»** 
Negative Aflfective Trail N.S. N.S. 

Depression & N.S. N.S. 
Anxiety 

Exercise Limitation .53*** .26*** 

Nole. p = Regression coefficient; 
AR2 = R2 Change; 
R2 = Total R2; 
R2 = Coefllcient of determination; 
N.S. = None significant; 
• •» b<.05. ••»£<.001. 



Table 16 

Multiple Regression Analysis with Hypothesized Relationships 6a and 6b in the Model (N = 58) 

Health-Related Health-Related 
Variable Oualitv of Life 

(Physical Health) 
Oualitv of Life 
(Mental Health) 

P AR' R'-c P AR' R',0. 

Step 6a .38*** 
Reduced Activities .58*** .38*** 
Of Daily Living 
Negative Affective N.S. N.S. 
Trait 
Depression & N.S. N.S. 
Anxiety 

.53*** 
Step 6b N.S. N.S. 

Reduced Activities 
Of Daily Living 
Negative Affective .71*** .53*** 
Trait 
Depression & N.S. N.S. 
Anxiety 

Note, p = Regression coefricient; AR- = R- Cliaiige; R^ |oj = total R-; R- = Coefficient of determination; 
N.S. = None significant; * j2<.05. ***£<.001. 



Figure 13. Testing of Hypothesized Relationships. 

.05 

Breatblessness 
(VAS) 

Exercise 
Liniiliition 

(DDI) 

Depression 
& Anxiety 

(BESC) 

Airflow 
Obstruction 

(FEV,) 

RMl 

Reduced ADL s 
(PFSDQ) 

Negative 
Affective Trait 

(NAS) 

Impaired 
ilRQOL 

(PCS) 

R^38 

Impaired 
HRQOL 
(MCS) 

R^53 
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Exploratory Relationship 4: 

BESC* 

DDI 

R- = .36 •• 
VAS' 

FEV," 

Exploratory Relationship 5: 

NAS 

BESC''3= 

BDI 

VA 

FEV, 

Figure 14. Testing of Exploratory Relationships 4 and 5 in the Model 

»NAS: Negative Affect Scale. 
••BESC: The Bronchitis-Emphysema Symptom Checklist. 
"BDI: Baseline Dyspnea Index. 
"VAS: Visual Analogue Scale. 
•FEV,: Forced E.\piratory Volume in One Second. 
^PFSDQ: E*ulmonary Functional Status and Dyspnea Questionnaire. 
• NT; Not tested. Bold: Exploratory relationships. 
•p>.10. ••p<.05. •**p<.001. 

PFSDQ f 
R- = .31 ••• 



Table 17 

Multiple Repression Analysis with Exploratory Relationship 4 in the Model (N = 58) 

Variable Negative AfTectiveTrait 
P AR'- R^„, 

Step 4 .36*** 
Depression & .50*** .34*** 
Anxiety 

Exercisc N.S. N.S. 
Limitation 

Breathlessness .24** .05** 

Note, p = Regression coefficient; 
AR2 = R2 Change; 
r2 tot ~ Total r2; 
R2 = Coefficient of determination; 
N.S. = None significant; 
lExploratory relationships in bold; 
*12<.10. ** n<.05. ***o<.00l.  



Table 18 

Multiple Regression Analysis with Kxploratorv Relationship 5 in the Model (N = 58) 

Variable 
Reduced Activities 

of Daily Living 
AR-

Step 5 
Negative Affective 
Trait 

N.S. N.S. 
.31*** 

Depression & N.S. 
Anxiety 

Exercise Limitation .50*** 

Breathlcssncss .23* 

N.S. 

.26*** 

.04* 

Note, p = Regression coefficient; 
AR2 = R2 Change; 
R^tot = Total R2; 
R2 = Coefficient of determination; 
N.S. = None significant; 
Exploratory relationships in bold; 
*E<.IO. •• fi<.05. ••*!)<.001. 



Exploratory Relationship 6a: 

PFSD 
1=.31 

p= .23 (N.S.) 

BESC 

p=.47 

P=.10(N.S.) 

VAl 

N.T. 

FEV 

Figure 15. Testing of Exploratory Relationships 6a in the Model. 

apFSDQ: Pulmonary Functional Status and Dyspnea Questionnaire. 
bNAS: Negative Affect Scale. 
CBESC: The Bronchitis-Emphysema Symptom Checklist. 
(^BDI: Baseline Dyspnea Index. 
®VAS : Visual Analogue Scale. 
^EVt: Forced expiratory volume in one second. 
g SF-J6-MCS: SF-36 Mental Component Summary. 

h NT: Not tested. 
Bold: Exploratory relationships. 
*p>.10. ••p<.05. •••p<.001. 



Table 19 

Multiple Regression Analysis with Exploratory Relationship 6a in the Model (N = 58) 

Variable 
Health-Related Oualitv of Life 

(Physical Health) 

AR' R-. 

*** 

Step 6a 
Reduced Activities .31 
Of Dally Living 

Negative Affective N.S. 
Trait 
Depression & N.S. 
Anxiety 

Exercise .47*** 
Limitation 

.38*** 

N.S. 

N.S. 

.15*** 

.52*** 

Brcathlessncss N.S. N.S. 

Note, p = Regression coefllcienl; 
AR2 = R2 Change; 

R2 Jot ~ Total R2; 
R2 = Coefficient of determination; 
N.S. = None significant; 
Exploratory relationships in bold; 
* E<.10. ** E<.05. ••*£<.001. 



Exploratory Relationship 6b; 

PFSDQ' 
P= .01 (N.S.) 

NAS' P= .62 

P= .04 (N.S.) 

BESG 

P= .02 (N.S.) 

BDI' 

P= .29 

VAS' 

N.T. 

FEV 

Figure 16. Testing of Exploratory Relationships 6b in the Model. 

^PFSDQ: Pulmonary Functional Status and Dyspnea Questionnaire, 
b NAS: Negative Affect Scale. 
c BESC: The Bronchitis-Emphysema Symptom Checklist. 
<^BDI: Baseline Dyspnea Index. 
®VAS : Visual Analogue Scale. 
fFEV[: Forced expiratory volume in one second. 
gSF-36-MCS: SF-36 Mental Component Summary. 
hNT; Not tested. 
Bold; Exploratory relationships. 
•p>.10. »*p<.05. ••»p<.001. 



Table 20 

Multiple Repression Analysis with Exploratory Relationship 6b In the Model (N = 58) 

Variable 
Health-Related Quality of Life 

(Mental Health) 
AR- R'. 

Step 6b 
Reduced Activities N.S 
Of Daily Living 

Negative Affective .62*** 
Trait 
Depression & N.S 
Anxiety 

Exercise N.S. 
Limitation 

N.S. 

.53*** 

N.S. 

N.S. 

.58* ** 

Brcathlessncss .29** .06** 

Note, p = Regression coefncient; 
AR2 = R2 Change; 
R2 (01 = Total R2; 
R2 = Coefncient of determination; 
N.S. = None significant; 
Exploratory relationships in bold; 
• i><.10. ** E< 05. ***£<.001. 



Figure 17. Testing of Exploratory Relationships. 
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Note. Bold line = Hypothesized relationship supported. 
Dotted line = Exploratory relationship supported. 
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