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Abstract:
Background
Health-related quality of life (HRQOL) is an individual’s perception of physical and mental health.
Objective
The objective of this study was to examine the relationships between symptoms and HRQOL in individuals
with chronic obstructive pulmonary disease (COPD), using a modification of a HRQOL model in COPD.
Design
A correlational descriptive design was used to examine the relationships between symptoms and HRQOL in
individuals with COPD.
Subjects
A convenience sample of 58 subjects with a medical diagnosis of COPD, specifically chronic bronchitis or
emphysema, was evaluated.
Measures
The Vertical Visual Analogue Scale, Baseline Dyspnea Index, Bronchitis-Emphysema Symptom Checklist,
Positive and Negative Affect Scales, Pulmonary Functional Status and Dyspnea Questionnaire, and Medical
Outcome Study Short Form-36 Health Survey were used.
Results
Variables that affected the physical health component of HRQOL included breathlessness, physical impairment,
and reduced activities of daily living (adjusted R2 = .52, P < .001), and variables that affected the mental health
component of HRQOL were breathlessness, hopelessness and anxiety, and negative affective trait (adjusted R2
= .58, P < .001).
Conclusions
Breathlessness, physical impairment, reduced activities of daily living, hopelessness and anxiety, and negative
affective trait seem to contribute to physical and mental components of HRQOL in individuals with COPD.
Article:
Health-related quality of life (HRQOL) has been defined as an individual’s perception of physical and mental
health.1 Individuals with chronic obstructive pulmonary disease (COPD) experience breathlessness and
limitations in physical functioning,2, 3 and 4 which can lead to disability, alter an individual’s lifestyle, and
impaired HRQOL.5, 6, 7 and 8 Individuals with COPD are less satisfied with their life and report less ability to
perform activities of daily living and poorer physical, social, and emotional functioning than those with
coronary artery disease and other chronic conditions. They also rate their health as poorer.9, 10 and 11
Jones’ theoretic model of HRQOL in COPD12 was proposed to explain the impact of breathlessness on
HRQOL. The model posits the consequences of breathlessness and the progression of decreased functioning
and physical impairment, leading to decreased HRQOL. In the original model, the relationships among
breathlessness, depression and anxiety, exercise limitation (physical impairment), reduced mobility (reduced

activities of daily living), attitudes and expectations (negative affective trait), and lifestyle restriction (HRQOL)
were viewed as reciprocal (Fig 1). The model was modified in the current study to examine simple causal order
without reciprocal relationships (Fig 2). On the basis of the modified model, we hypothesized that in individuals
with COPD, pulmonary function (airway obstruction), breathlessness, and physical impairment would have
indirect effects on HRQOL, whereas depression and anxiety, negative affective trait, and reduced activities of
daily living would have direct effects on HRQOL. The model is supported by the strong correlations between
breathlessness, physical impairment, reduced activities of daily living, and HRQOL in patients with COPD.13,
14, 15 and 16
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Fig 2. Modified Jones’ HRQOL model in COPD.
The most common symptom of COPD is breathlessness, a distressing experience that is associated with
limitations in activities of daily living, disability, and poorer QOL.17 Viramontes and O’Brien,18 for example,
found that patients with more severe dyspnea had more deficits in domains of health perception, physical
functioning, physical role, and energy. Schlenk and colleagues,11 who compared the impact of disease on
HRQOL in individuals with COPD, and other chronic diseases, found that individuals with COPD showed
lower physical and social functioning and reported poorer role-physical, role-emotional, and mental health than
individuals with other chronic disorders.
In sum, physical functioning and psychologic well-being have been found to be the most important
determinants of HRQOL in elderly individuals with COPD.8 A.M. Yohannes, J. Roomi, K. Waters and M.J.
Connolly, Quality of life in elderly patients with COPD: measurement and predictive factors, Respir Med 92
(1998) (10), pp. 1231–1236.8 Inability to participate in leisure activities and interactions with friends decrease
in these individuals, leading to social deprivation and isolation.19 Moody and colleagues20 found that reduction
in functional status was significantly correlated with HRQOL (r = .49). Several studies of patients with COPD
have found that anxiety and depression were significantly associated with reduced HRQOL.2, 3, 21, 22 and 23
Bosley and colleagues,24 for example, reported that patients with COPD who perceived poor HRQOL were
also more likely to be depressed. Morgan and colleagues19 suggested that psychosocial factors such as social
deprivation and isolation, rather than physical limitation, might be the major determinants of HRQOL in
patients with COPD.

Negative affective trait, which is defined as human trait that when manifest negatively influences on both ways
of thinking and behavior, often coexists with chronic illness and may also relate to an individual’s functional
status, symptom perception, and HRQOL.25
Few studies have examined the relationships among breathlessness, functional status, depression, and HRQOL
in individuals with COPD using a theoretic model of HRQOL. Validation of hypothesized relationships among
these variables would provide direction for nursing assessment and intervention. Therefore, to test these
hypotheses, this study examined the relationships between symptoms and HRQOL in individuals with COPD
by using path analysis.
Methods
Research design
The relationships between symptoms and HRQOL in individuals with COPD were examined as part of a
longitudinal study26 that investigated the ways in which individuals evaluated symptoms, specifically
breathlessness. The data used in the current study were obtained at the initial measurement point.
Subjects
A convenience sample of 58 subjects with a medical diagnosis of COPD, specifically chronic bronchitis or
emphysema, was obtained from communities and pulmonary rehabilitation clinics in the Southwest and from a
large Veterans’ Affairs medical center on the West coast. The criteria for inclusion were clinical diagnosis of
COPD with a ratio of forced expiratory volume in 1 second (FEV1) to forced vital capacity less than 65% or
FEV1 values less than 65% of predicted; age 40 years or older; ability to read and speak English; without
hospitalization or emergency room visits in the last 6 weeks, or history of uncontrolled congestive heart failure;
without recent history of alcohol or drug use, or mood altering drug use; and ability to record/report breathless
episodes two to three times per week.
Data-collection method
The study was approved by the Human Subjects Committee of the University and participating institutions.
Individuals who met the study criteria were recruited though telephone contact, and the research was explained.
A baseline visit was then scheduled, at which time the study procedures were explained and spirometric testing
was conducted to confirm the presence and severity of COPD. Subjects who met the criterion of pulmonary
impairment, measured by FEV1 percent of predicted, were enrolled in the study.
Instruments
A demographic questionnaire was used to obtain subjects’ demographic and disease information. The
Vitalograph alpha 1® Spirometer was used to measure airway obstruction according to the guidelines
established by the American Thoracic Society.27 The Vertical Visual Analogue Scale (VAS) was used to
measure both the distress of breathlessness and effort of breathing. The VAS28 is a vertical line from 0 to 100
mm with the anchors ―no distress‖ and ―greatest possible distress‖ or ―no effort‖ and ―greatest possible effort‖
associated with breathing; higher scores indicated more distress or effort. The reliability of the VAS in general
has been established for individuals with breathlessness.29, 30 and 31 The VAS has been used successfully to
measure breathing distress and efforts in patients with pulmonary disease and normal subjects.30 and 31 The
VAS breathing effort and distress scales have been found to be stable using intraclass correlations.32 In
addition, the mean of these scores taken daily over a 2-week period were found to be moderately correlated (r =
.48, .56) with self-reported number of breathless episodes per day, supporting their validity as a measure of
breathlessness.32 The intraclass correlations were .96 for breathing distress and .94 for effort in the present
study.
The Baseline Dyspnea Index (BDI) was used to assess individuals’ physical impairment. The BDI measures the
impact of dyspnea on functional impairment, magnitude of physical effort, and magnitude of tasks in patients
with respiratory and cardiac diseases.33 Each component of the BDI has a score from 0 (severe) to 4 (no
impairment). The three components (ranging from 0 to 12) are summed, with lower scores indicating greater

impact of breathlessness on function. Reliability and validity of the BDI are well established.33 and 34 The
BDI’s internal consistency in this sample, using Cronbach’s alpha, was acceptable (α = .77).
The BDI score has been shown to be highly related to exercise limitation, measured with the 12-minute walking
distance (r = .60, P < .01) a common measure of exercise limitation in patients with COPD.33 and 35 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 anxiety and hopelessness/helplessness subscales of the Bronchitis-Emphysema Symptom Checklist (BESC)
were used to measure anxiety and hopelessness, which is a mood state closely aligned with depressive mood.36
The BESC is a 73-item questionnaire that measures symptoms, sensations, and feelings associated with an
episode of dyspnea. Items are scored on a 5-point scale from ―never,‖ scored 0, to ―always,‖ scored 5. Higher
scores indicate more frequent occurrences. Internal consistency reliabilities indicate that each symptom
category is highly reliable, with Cronbach’s alphas of .81 to .94, BESC-A: α = .90; and BESC-HH: α =.91.36 In
this study, Cronbach’s alpha was .94.
The Positive and Negative Affect Scales (PANAS) were used to measure negative affective trait. The PANAS
measures two dimensions of attitude, but only Negative Affect (PANAS-N) was used in this study. The
PANAS-N measures an individual’s subjective distress, anger, contempt, disgust, guilt, fear, and nervousness.
The PANAS-N consists of 10 items scored on a Likert scale, with 1 indicating ―very slightly‖ or ―not at all‖; 2
―a little‖; 3 ―moderately‖; 4 ―quite a bit‖; and 5 ―extremely.‖37 The lower the score, the less negative trait
detected. Cronbach’s alphas for the PANAS-N range from .84 to .87.37 Examination of the PANAS-N in this
sample revealed excellent internal consistency (α = .92).
The changes in activity scale of the Pulmonary Functional Status and Dsypnea Questionnaire (PFSDQ-Act)38
was used to measure activities of daily living. The PFSDQ-Act consists of 79 activities of daily living scored
based on changes subjects have experienced in performing those activities since the onset of disease. It
measures intensity of dyspnea with activity changes in individuals with COPD. A Likert scale is used, with 1
indicating ―as active as I’ve ever been,‖ and 10 indicating ―have omitted entirely.‖ The higher the score, the
more change or disability experienced. The coefficient alphas for the PFSDQ-Act subscales ranged from .86 to
.94. Cronbach’s alpha was .97 in this study.
The Medical Outcomes Study Short Form (SF-36) Health Survey was used to measure the physical and mental
components of HRQOL. The SF-36 consists of two major constructs: physical health and mental health, with
eight health concepts represented by 36 items. The SF-36 uses Likert scaling for summed ratings. Each subscale
score is transformed from normal scaling to a 0 to 100 standardized score, with higher scores indicating better
health status and QOL. 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.39 In this study, the physical and mental components (SF36-PCS and SF-36 MCS) were used as outcome variables because it was believed separate analysis provided
greater information about the proposed relationships particularly as it related to the mental (emotional)
HRQOL. For example, potentially the emotional components such as hopelessness and anxiety will have a
different impact on the SF-36 MCS compared with the SF-36 PCS. The SF-36 has demonstrated good internalconsistency reliability with alpha coefficients for components ranging from α =.78 on general health to α = .93
on role physical.40 Validity has been established for the SF-36.41 In the current study, the Cronbach’s alpha
was .83 for SF-36-PCS and .89 for SF-36-MCS.
Statistical analysis
Path analysis was used to test a just-identified relationship of the model in which both direct and indirect paths
among variables were tested. Statistical significance level was set at P less than .05. The variables and proposed
relationships met the assumptions of path analysis as described by Pedhazur.42 A separate path analysis using
multiple regression was used for the physical (SF-36-PCS) and mental (SF-36-MCS) components of the SF-36.

Steps in the analysis and the variables entered into the regression are presented in Table I. Pearson’s
correlational analysis was used to screen the variables in the model (Table II). For relationships to be examined
in the regression analysis, coefficient values of .20 were required to reflect at least minimal relationship strength
(small effect size).43 Airway obstruction measured with FEV1 % had correlations less than .20 with other
variables in the model, and therefore Step 1 as proposed was not carried out. As each independent variable was
entered into the regression model, the change in R2 was examined for statistical significance. Adjusted R2
values and the standardized regression coefficients (betas) were computed.
Table I.
Regression equations to test just-identified relationships in the model

St
ep
1
2
3
4
5
6

Dependent variables

Independent variables

Breathlessness (VAS-D,
Airway obstruction (FEV1 and FVC)
VAS-E)
Physical impairment (BDI) Breathlessness and airway obstruction
Anxiety and Hopelessness
Physical impairment, breathlessness, and airway obstruction
(BESC-A, BESC-HH)
Negative Affective Trait
Anxiety and hopelessness, physical impairment, breathlessness, and airway
(PANAS-N)
obstruction
Reduced Activities of Daily Negative affective trait, anxiety and hopelessness, physical impairment,
Living (PFSDQ-Act)
breathlessness, and airway obstruction
HRQOL (SF-36: PCS,
Reduced activities of daily living, negative affective trait, anxiety and
MCS)
hopelessness, physical impairment, breathlessness, and airway obstruction

VAS, Visual Analogue Scale; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; BDI,
Baseline Dyspnea Index; BESC-A, Bronchitis Emphysema Symptom Checklist-Anxiety; BESC-HH, BESChopelessness/helplessness; PANAS-N Positive and Negative Affect Scale–Negative Affect; PFSDQ-Act,
Pulmonary Functional Status and Dyspnea Questionnaire changes in activity scale; HRQOL, health-related
quality of life; SF, Short Form; PCS, Physical Component Summary; MCS, Mental Component Summary.

Table II.
Pearson product moment correlation coefficients for model variables (N = 58)

Variables
1. FEV1%
2. VAS
3. BDI
4. BESC

1 2

3

4

5

6

— .01 −.17 .17 .12 .03
.26 .32 .41 .33
−.24 −.27 −.56
.58† .23

7

8

−.07
.29
−.66†
−.28

−.08
.54†
−.18
−.47†

Variables
5. NAS
6. PFSDQ
7. SF-36 PCS
8. SF-36 MCS

1 2

3

4

5

6
.11

7

8

−.06 −.74†
.62† .14
.01
—

Numbers in bold and italics represent those below the .20 criteria.
FEV1%, Forced expiratory volume in 1 second percentage of predicted norms; VAS, Visual Analogue Scale
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, Short Form-36 Physical Component Summary; SF-36 MCS, Short Form-36 Mental
Component Summary.
P < .05.
†

P < .01.

Results
Subjects’ ages (N = 58) ranged from 55 to 88 years, with a mean of 70.2 years (standard deviation = 8.28).
Thirty-four (59%) were men, and 24 (41%) were women. Subjects had moderate to severe airflow obstruction
(M = 40.49%), as evidenced by the values on FEV1 percentage of predicted. The average time since diagnosis
with COPD was 15.53 years (standard deviation = 16.39). Approximately 97% of the subjects used an inhaled
bronchodilator (β-2 agonist or anticholinergic type), and 74.1% used two or three different kinds of inhalers.
Oral prednisone was taken by 16.3% of the subjects. Twelve subjects (21%) were on continuous supplemental
oxygen.
Four just-identified paths were included in the model: (1) direct effect of breathlessness on reduced activities of
daily living; (2) direct effect of breathlessness on negative affective trait; (3) direct effect of breathlessness on
mental health component of HRQOL; and (4) direct effect of physical impairment on physical component of
HRQOL (Fig 3).

Fig 3. HRQOL in COPD.
In the final model, variables that have impacts on the physical health component of HRQOL included
breathlessness, physical impairment and reduced activities of daily living (adjusted R2 = .52, P < .001), and
variables that had an impact on the mental health component of HRQOL were breathlessness, hopelessness and
anxiety, and negative affective trait (adjusted R2 = .58, P < .001). Breathlessness and negative affective trait
had significant direct impacts on mental health component of HRQOL and physical impairment, and reduced
activities of daily living had significant direct effects on the physical health component (Fig 3). Also,
breathlessness (β = −.26, P < .05) through physical impairment (β = −.50, P < .001) and reduced activities of
daily living (β = −.31, P < .001) had a strong effect on the physical component of HRQOL and breathlessness (β
= .27, P < .05) through hopelessness and anxiety (β = .50, P < .001) and negative affective trait (β = −.62, P <
.001) had a strong effect on the mental component of HRQOL. Although it was hypothesized that hopelessness
and anxiety would have a direct effect on HRQOL, this was not supported by the data; hopelessness and anxiety
had only indirect effects through negative affective trait.
Discussion
Breathlessness, negative affective trait, physical impairment, and reduced activities of daily living had
significant impacts on HRQOL in these individuals with COPD. Breathlessness had particularly adverse effects
on an individual’s perception of mental health. This finding is congruent with a recent study that examined the
relationships of breathlessness and disease severity to HRQOL in individuals with COPD44 and found that
individuals with more severe breathlessness had poorer scores on the mental health component of HRQOL and
on two areas of physical HRQOL. The results are also consistent with Moody et al’s20 model for individuals
with COPD, in which dyspnea severity has a direct effect on HRQOL. Unlike Moody et al’s study,20 however,
in this study breathlessness was more associated with the mental component of HRQOL than the physical

component. Breathlessness was related to physical impairment in this study: the greater the breathlessness, the
greater the physical impairment. Previous studies45 and 46 have also found that breathlessness was a predictor
of physical impairment. Finally, the relationship observed here between breathlessness and hopelessness and
anxiety is also consistent with other findings.31, 36, 47, 48 and 49
Reduced activities of daily living and physical impairment had significant impacts on the physical health
component of HRQOL. This is in consistent with the work of Schrier and colleagues15 and Viramontes and
O’Brien,18 who found an association between reduced activities of daily living and decreased HRQOL.
Similarly, Mahler and Mackowiak50 found that physical impairment was strongly correlated with the physical
health component of HRQOL, and Moody and colleagues20 found that reduced activities of daily living were
associated with decreased QOL.
Negative affective trait had a strong direct impact on the mental health component of HRQOL: the higher the
negative affective trait score, the lower the score on the mental health. Similarly, Koller and colleagues51 found
that in individuals with cancer, those with negative affective trait had poorer general HRQOL. Watson and
Pennebaker52 and Watson et al37 also reported that people with more negative affective trait were more likely
to have negative perceptions of their health and were less satisfied with their lives. A unique implication of
these findings for nurses and health care providers is the need to be aware that breathlessness has a direct
impact on negative affective trait. Negative affective trait is strongly associated with decreased mental
component of HRQOL in individuals with COPD, and this association has been neglected in practice. People
with higher negative affective trait are more likely to perceive decreased HRQOL.
This study was a secondary analysis of data, however, limiting the fit between the conceptual definitions of
variables and the instruments used in the original study, and restricting variables to those in the original data
set.53, 54 and 55 Another limitation of this investigation was the lack of control on temporal ordering of
predictor variables. Jones’ original model proposed numerous reciprocal relationships that were not tested in
this investigation and speak to the cyclical relationship of breathlessness, emotions, HRQOL, and the difficulty
establishing cause and effect. Also the small sample in the study poses a problem. In causal modeling, a large
sample is required to test the theoretic model to reduce the artificial inflation of relationships.56 Many factors
that were not examined in the present study might influence the perception of HRQOL of an individual with
COPD, including demographic variables, disease severity, weather conditions, participation of pulmonary
rehabilitation program, self-efficacy, and social support. Also small sample size reduced statistical power and
increased the risk of type II error. Therefore, given these limitations, the study needs to be replicated with
temporal ordering a larger sample and analysis techniques that allow examination of reciprocal relationships to
make any definitive statements about these HRQOL relationships in individuals with COPD.
Although more research is needed, the study findings suggest that breathlessness has significant adverse effects
on an individual’s perception of HRQOL. The major implication of these findings for clinical practice is that
nurses and other health care providers should assess dyspnea and activity levels and be aware of how these may
influence HRQOL. Health care providers can help individuals with COPD decrease breathlessness through
participating in educational, rehabilitation, or other programs, designed to decrease breathing effort and
associated distress. Nurses and other health care providers should also be aware that both physical impairment
and reduced activities of daily living can lead to poorer HRQOL and implement interventions to decrease
physical impairment and increase activities of daily living such as encourage patients participating in pulmonary
rehabilitation program as a mechanism to improve symptoms and increase HRQOL. Finally, nurses should
assess for signs of negative affective trait and be aware that hopelessness and anxiety may be associated with
this trait. Nurses need to recommend treatment for hopelessness and anxiety even though negative affective trait
may not be amenable to treatment. Nurses need to consider implementing interventions that are targeted at
symptom experience, and that are coordinated with family, other health care providers, and the health care
system to decrease the impacts of breathlessness, physical impairment, and negative affect on HRQOL.56
References

1 Center for Chronic Disease Control and Prevention November, Measuring healthy days: population
assessment of health-related quality of life, U.S. Department of Health and Human Services, Washington, D.C
(2000).
2 M. Ferrer, J. Alonso, J. Morera, R.M. Marrades, A. Khalaf and M.C. Aguar et al., Chronic obstructive
pulmonary disease stage and health-related quality of life, Ann Intern Med 127 (1997), pp. 1072–1079.
3 H.F.S. Kim, M.E. Kunik, V.A. Molinari, S.L. Hillman, S. Lalani and C.A. Orengo et al., Functional
impairment in COPD patients: the impact of anxiety and depression, Psychosomatics 41 (2000), pp. 465–471.
4 A.G. Rodriguez, A.B. Picabia and A.P.S. Gregorio, Illness behavior, coping, and health-related quality of life:
conceptual implications obtained from a study of patients with pulmonary disorders, Eur Psychologist 7 (2002)
(2), pp. 125–133. Abstract
5 B. Felker, W. Katon, S.C. Hedrick, J. Rasmussen, K. McKnight and M.B. McDonnell et al., The association
between depressive symptoms and health status in patients with chronic pulmonary disease, Gen Hosp
Psychiatry 23 (2001), pp. 56–61.
6 P.W. Jones, Issues concerning health-related quality of life in COPD, Chest 107 (1995), pp. 187S–193S.
7 H.C. McCathie, S.H. Spence and R.L. Tate, Adjustment to chronic obstructive pulmonary disease: the
importance of psychological factors, Eur Respir J 19 (2002), pp. 47–53.
8 A.M. Yohannes, J. Roomi, K. Waters and M.J. Connolly, Quality of life in elderly patients with COPD:
measurement and predictive factors, Respir Med 92 (1998) (10), pp. 1231–1236.
9 J.M. Gore, C.J. Brophy and M.A. Greenstone, How well do we care for patients with end stage chronic
obstructive pulmonary disease (COPD)? A comparison of palliative care and quality of life in COPD and lung
cancer, Thorax 55 (2000), pp. 1000–1006.
10 J.S. Brown, M.E. Rawlinson and N.C. Hilles, Life satisfaction and chronic disease: exploration of a
theoretical model, Med Care 19 (1981) (11), pp. 1136–1146.
11 E.A. Schlenk, J.A. Erlen, J. Dunbar-Jacob, J. McDowell, S. Engberg and S.M. Sereika et al., Health-related
quality of life in chronic disorders: A comparison across studies using the MOS SF-36, Qual Life Res 7 (1998),
pp. 57–65.
12 P.W. Jones, Dyspnea and quality of life in chronic obstructive pulmonary disease. In: D.A. Mahler, Editor,
Dyspnea, Marcel Dekker, Inc, New York (1998), pp. 199–219.
13 P.W. Jones, C.M. Baveystock and P. Littlejohns, Relationships between general health measured with the
Sickness Impact Profile and respiratory symptoms, physiological measures, and mood in patients with chronic
airflow limitation, Am Rev Respir Dis 140 (1989), pp. 1538–1543.
14 P.W. Jones, F.H. Quirk, C.M. Baveystock and P. Littlejohns, A self-complete measure of health status for
chronic airflow limitation. The St. George’s Respiratory Questionnaire, Am Rev Respir Dis 145 (1992) (6), pp.
1321–1327.
15 A.C. Schrier, F.W. Dekker, A.A. Kaptein and J.H. Dijkman, Quality of life in elderly patients with chronic
no-specific lung disease seen in family practice, Chest 98 (1990), pp. 894–899.
16 S.J. Williams and M.R. Bury, Impairment, disability and handicap in chronic respiratory illness, Soc Sci
Med 29 (1989) (5), pp. 609–616.
17 American Thoracic Society, Dyspnea: mechanism, assessment, and management: a consensus statement, Am
J Respir Crit Care Med 159 (1999), pp. 321–340.
18 J.L. Viramontes and B. O’Brien, Relationship between symptoms and health-related quality of life in chronic
lung disease, J Gen Intern Med 9 (1994) (1), pp. 46–48.
19 M.D.L. Morgan, S.J. Singh and M.E. Hyland, The relationship between physical activity and quality of life
in chronic lung disease, Eur Respir Rev 7 (1997) (42), pp. 57–59.
20 L. Moody, K. McCormick and A. Williams, Disease and symptom severity, functional status, and quality of
life in chronic bronchitis and emphysema (CBE), J Behav Med 23 (1990) (3), pp. 297–306.
21 R.A. Incalzi, V. Bellia, F. Catalano, N. Scichilone, C. Imperiale and S. Maggi et al., Evaluation of health
outcomes in elderly patients with asthma and COPD using disease-specific and generic instruments, Chest 120
(2001) (3), pp. 734–742.
22 A.J. McSweeny, I. Grant, R.K. Heaton, K.M. Adams and R.M. Timms, Life quality of patients with chronic
obstructive pulmonary disease, Arch Intern Med 142 (1982), pp. 473–478.
23 G.P. Prigatano, E.C. Wright and D. Levin, Quality of life and its predictors in patients with mild hypoxemia

and chronic obstructive pulmonary disease, Arch Intern Med 144 (1984), pp. 1613–1619.
24 C.M. Bosley, Z.M. Corden, P.J. Rees and G.M. Cochrane, Psychological factors associated with use of home
nebulized therapy for COPD, Eur Respir J 9 (1996) (11), pp. 2346–2350.
25 I.B. Wilson and P.D. Cleary, Linking clinical variables with health-related quality of life: a conceptual
model of patient outcomes, JAMA 273 (1995) (1), pp. 59–65.
26 P. Meek, Examining the symptom interpretation process, National Institute of Nursing Research, Bethesda,
MD (2001) No. NR01437.
27 American Thoracic Society and American Thoracic Society (1995), Standards for the diagnosis and care of
patients with chronic obstructive pulmonary disease, Am J Respir Crit Care Med 152 (1995), pp. S77–S121.
28 R.C.B. Atiken, Measurement of feelings using visual analogue scale, Proc R Soc Med 62 (1969), pp. 989–
993.
29 M.L. Brown, V. Carrieri, S. Janson-Bjerklie and M.J. Dodd, Lung cancer and dyspnea: the patient’s
perception, Oncol Nurs Forum 13 (1986) (5), pp. 19–24.
30 A.G. Gift, Validation of a vertical visual analogue scale as a measure of clinical dyspnea, Rehabil Nurs 14
(1989) (6), pp. 323–325.
31 A.G. Gift, S.M. Plaut and A. Jacox, Psychologic and physiologic factors related to dyspnea in subjects with
chronic obstructive pulmonary disease, Heart Lung 15 (1986) (6), pp. 595–601.
32 P.M. Meek, S.C. Lareau and J. Hu, Are self-reports of breathing effort and breathing distress stable and valid
measures among persons with asthma, persons with COPD, and healthy persons?, Heart Lung 32 (2003) (5), pp.
335–346.
33 D.A. Mahler, D.H. Weinberg, C.K. Well and A.R. Feinstein, The measurement of dyspnea: contents,
interobserver agreement, and physiologic correlates of two new clinical indexes, Chest 85 (1984) (6), pp. 751–
758.
34 G.H. Guyatt, P.J. Thompson, L.B. Berman, M.J. Sullivan, M. Townsend and N.L. Jones et al., How should
we measure function in patients with chronic heart and lung disease?, J Chronic Dis 38 (1985) (6), pp. 517–524.
Abstract
35 R.E. Wegner, R.A. Jorres, D.K. Kirsten and H. Magnussen, Factor analysis of exercise capacity, dyspnoea
ratings and lung function in patients with severe COPD, Eur Respir J 7 (1994) (4), pp. 725–729.
36 R.A. Kinsman, R.A. Yaroush, E. Fernandez, J.F. Dirks, M. Schocket and J. Fukuhara, Symptom and
experiences in chronic bronchitis and emphysema, Chest 83 (1983) (5), pp. 755–762.
37 D. Watson, L.A. Clark and A. Tellegen, Development and validation of brief measures of positive and
negative affect: the PANAS Scales, J Pers Soc Psychol 54 (1988) (6), pp. 1063–1070.
38 S.C. Lareau, V. Carrieri-Kohlman, S. Janson-Bjerklie and P.J. Roos, Development and testing of the
Pulmonary Functional Status and Dyspnea Questionnaire (PFSDQ), Heart Lung 23 (1994) (3), pp. 242–250.
39 In: J.E. Ware, K.K. Snow and M. Kosinski, Editors, SF-36 Health Survey manual and interpretation guide,
New England Medical Center, Boston, MA (1993).
40 C.A. McHorney, J.E. Ware, J.F. Lu and C.D. Sherbourne, The MOS-36-item Short-Form Survey (SF-36):
III. Tests of data quality, scaling assumptions, and reliability across diverse patient groups, Med Care 32 (1994)
(1), pp. 40–66.
41 C.A. McHorney, J.E. Ware and A.E. Raczek, The MOS 36-item Short-Form Health Survey (SF-36): II.
Psychometric and clinical tests of validity in measuring physical and mental health constructs, Med Care 31
(1993) (3), pp. 247–263.
42 E.J. Pedhazur, Multiple regression in behavioral research (3rd ed.), Harcourt Brace College Publishers, New
York (1997).
43 J. Cohen, Statistical power analysis for the behavioral sciences, L. Erlbaum Association, Hillsdale, NJ
(1988).
44 T. Hajiro, K. Nishimura, M. Tsukino, A. Ikeda, T. Oga and T. Izumi et al., A comparison of the level of
dyspnea vs disease severity in indicating the health-related quality of life of patients with COPD, Chest 116
(1999), pp. 1632–1637.
45 D. Kyroussis, M.I. Polkey, S.E. Keilty, G.H. Mills, C.H. Hamnegard and J. Moxham et al., Exhaustive
exercise slows inspiratory muscle relaxation rate in chronic obstructive pulmonary disease, Am J Respir Crit
Care Med 153 (1996), pp. 787–793.

46 C. Rampulla, S. Baiocchi, E. Dacosto and N. Ambrosino, Dyspnea on exercise: pathophysiologic
mechanisms, Chest 101 (1992) (5), pp. 248S–253S.
47 K.L. Anderson, The effect of chronic obstructive pulmonary disease on quality of life, Res Nurs Health 18
(1995) (6), pp. 547–556.
48 A.G. Gift and C.A. Cahill, Psychophysiologic aspects of dyspnea in chronic obstructive pulmonary disease:
a pilot study, Heart Lung 19 (1990) (3), pp. 252–257.
49 M. Mishima, Y. Oku, S. Muro, T. Hirai, K. Chin and M. Ohi et al., Relationship between dyspnea in daily
life and psycho-physiologic state in patients with chronic obstructive pulmonary disease during long-term
domiciliary oxygen therapy, Intern Med 35 (1996) (6), pp. 453–485.
50 D.A. Mahler and J.I. Mackowiak, Evaluation of the Short Form 36-item questionnaire to measure healthrelated quality of life in patients with COPD, Chest 107 (1999) (6), pp. 1585–1589.
51 M. Koller, J. Kussman, W. Lorenz, M. Jenkins, M. Voss and E. Arens et al., Symptom reporting in cancer
patients: the negative affect and experienced social stigma, Cancer 77 (1996) (5), pp. 983–995.
52 D. Watson and W. Pennebaker, Health complaints, stress, and distress: exploring the central role of negative
affectivity, Psychol Rev 96 (1989) (2), pp. 234–254.
53 J.S. Brown and J. Semradek, Secondary data on health-related subjects: major sources, uses, and limitations,
Public Health Nurs 9 (1992) (3), pp. 162–171.
54 D.G. Herron, Secondary data analysis: research method for the clinical nurse specialist, Clin Nurse Spec 3
(1989) (2), pp. 66–69.
55 E.W. McArt and L.W. McDougal, Secondary data analysis—a new approach to nursing research, J Nurs Sch
17 (1985) (2), pp. 54–57.
56 University of California San Francisco, A model for symptom management, J Nurs Sch 26 (1994) (4), pp.
272–276.
Supported by Grant 5R29NRO1437 from the National Institute of Nursing Research.

