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Abstract

Rationale: The relationship between self-efficacy and health
behaviors is well established. However, little is known about the
relationship between self-efficacy and health-related indicators
among patients with chronic obstructive pulmonary disease (COPD).

Objectives: The purpose of this cross-sectional cohort study
was to test the hypothesis that the total score and specific subdomain
scores of the COPD Self-Efficacy Scale (CSES) are associated with
functional capacity and quality of life in a group of patients with
moderate to severe COPD.

Methods: Relationships were examined in a cross-sectional study
of baseline data collected as part of a randomized trial. Self-efficacy
was measured using the five domains of the CSES: negative affect,
emotional arousal, physical exertion, weather/environment, and
behavioral. Measures of quality of life and functional capacity
included SF-12: physical and mental composite scores, Chronic
Respiratory Questionnaire dyspnea domain, and the 6-minute-
walk test. Statistical analyses included Spearman correlation and
categorical analyses of self-efficacy (“confident” vs. “not confident”)
using general linear models adjusting for potential confounders.

Measurements and Main Results: There were 325 patients
enrolled with a mean age (standard deviation) of 68.5 (9.48) years,
49.5% male, and 91.69% non-Hispanic white. The negative
affect, emotional arousal, and physical exertion domains were
moderately correlated (range, 0.3–0.7) with the SF-12 mental
composite score and Chronic Respiratory Questionnaire dyspnea
domain. In models exploring each CSES domain as “confident”
versus “not confident” and adjusting for age, sex, race, pack-years,
and airflow obstruction severity, there were multiple clinically
and statistically significant associations between the negative
affect, emotional arousal, and physical exertion domains with
functional capacity and quality of life.

Conclusions: The aggregated total CSES score was associated
with better quality of life and functional capacity. Our analysis of
subdomains revealed that the physical exertion, negative affect,
and emotional arousal subdomains had the largest associations with
functional capacity andqualityof life indicators.Thesefindings suggest
that interventions to enhance self-efficacy may improve the functional
capacity and quality of life of patients with moderate to severe COPD.
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Self-efficacy is a psychological construct
defined as an individual’s beliefs about
their capabilities to control events that
affect their lives (1). These beliefs may be
measured using general or event-specific

scales. Furthermore, aggregate measures
of self-efficacy have been associated with
behavior change as well as short- and
long-term quality of life (2, 3). However,
little is known about event-specific domains

of self-efficacy and health status among
patients with chronic obstructive
pulmonary disease (COPD).

For patients with COPD, the ability
to manage dyspnea is an event-specific
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challenge that has a major impact on
functional performance and quality of life.
Indeed, evidence suggests that self-efficacy
in managing dyspnea predicts physical
functioning as well as survival among
patients with COPD (4, 5). However, the
role of psychological interventions to
enhance self-efficacy for managing dyspnea
has received little attention (6). Previous
studies of self-efficacy among patients
with COPD have been limited by small
sample sizes and use of aggregate measures
(5, 7–10). Little is known about the
relationships between domain-specific
components of self-efficacy, dyspnea,
functional capacity, and quality of life,
which are complex (Figure 1).

The purpose of this cross-sectional
study was to examine the relationships
between the COPD Self-Efficacy Scale
(CSES), total and subdomain scores; and
measures of functional capacity and quality
of life in a group of patients with moderate to
severe COPD. We hypothesized that higher
CSES scores in each subdomain would be
associated with improved functional capacity
and quality of life. In contrast to analyses
of aggregated measures of self-efficacy
described in previous literature, this analysis
adds new evidence on associations between
event-specific subdomains and health status.
These findings may aid researchers and
practitioners in targeting interventions to
specific self-efficacy subdomains, which
in turn may have greater effectiveness for
improving patients’ health. Some of the

results of this study have been previously
reported in the form of an abstract (11).

Methods

Data Source and Study Population
This was a cross-sectional study of baseline
data collected from patients with COPD
enrolled in a self-management randomized
clinical trial to test the effectiveness of
a behavioral intervention designed to enhance
daily lifestyle physical activity. The study
design and methods have been described
previously (12). Briefly, patients were
enrolled from primary care and pulmonary
specialty clinics of the University of Texas
Health Science Center at Tyler (Tyler, TX),
an academic medical center in eastern
Texas. Patients were eligible for pulmonary
rehabilitation and at least 45 years of age
with physician-diagnosed COPD, and
postbronchodilator FEV1/FVC less than 70%
and FEV1 less than 70%. The Institutional
Review Board of the University of Texas
Health Science Center at Tyler approved the
study entitled “Trial of Physical Activity Self-
Management Intervention for Patients with
COPD” funded by the National Heart,
Lung, and Blood Institute (NHLBI;
R18HL092955-01A1; principal investigator,
D. Coultas). Drafting of this manuscript
adhered to the STROBE (Strengthening
the Reporting of Observational Studies in
Epidemiology) guidelines for observational
studies (13).

Measures
Self-efficacy was measured with the CSES
(14), which is a 34-item disease-specific
questionnaire developed to measure
confidence in managing or avoiding
dyspnea across five domains: negative
affect, emotional arousal, physical exertion,
weather/environment, and behavioral.
Responses in each domain are ranked on
a five-point Likert scale: 1, very confident
to 5, not at all confident. Higher scores
correspond to lower confidence in
managing and controlling dyspnea. The
CSES has excellent internal consistency
(Cronbach’s a = 0.95) as well as good
test–retest reliability (0.77) (5, 9, 14). The
computed Cronbach’s a from our study
was 0.97, which is similar to the suggested
value of 0.95 by Wigal and coworkers (14).

Functional capacity was assessed by
6-minute-walk test (6MWT) distance,
using standard procedures (15, 16).
Health-related quality of life (HRQL) was
measured with the physical and mental
composite scores of the generic SF-12
(12-item Short Form Health Survey) (17)
and the dyspnea domain of the Chronic
Respiratory Questionnaire (CRQ) (18).
The physical and mental composite scores
of the SF-12 range from 0 to 100, where
the general population scores are centered
at 50; higher scores suggest higher
HRQL (17, 19). The CRQ is a 20-item
questionnaire that measures both physical
and emotional aspects of chronic
respiratory disease. There are four

Figure 1. Conceptual model for self-efficacy and its association with functional capacity and quality of life indicators. 6MWT = 6-minute-walk test; CRQ =
Chronic Respiratory Questionnaire; SF-12 = 12-item Short Form Health Survey.

ORIGINAL RESEARCH

Jackson, Coultas, Ashmore, et al.: COPD Self-Efficacy and Health Status Measures 311



domains: dyspnea, fatigue, emotional
function, and mastery. Items on the CRQ
are measured using a seven-point Likert
scale, with higher scores indicating better
HRQL (20).

Data Analysis
The participant characteristics are presented
as means and standard deviation or as
medians and interquartile range for
continuous variables, and as frequency
and percentage for categorical variables.
Spearman correlation coefficients were
used to assess relationships between CSES
subdomains and each health status
indicator.

General linear models were used to
analyze the relation between self-efficacy
and health indicators adjusting for age,
sex, race, and factors associated with
dyspnea including pack-years of smoking
and severity of airflow obstruction based
on Global Initiative for Chronic Obstructive
Lung Disease (GOLD) stage (21). Initially
we used aggregated total CSES score
as the primary explanatory variable in
a general linear model to compare our
results with other studies (8, 22). This
was followed by examination of each
subdomain of the CSES in the general
linear models. The aggregated CSES score
was calculated as the sum of all nonmissing
responses (maximal total score, 170)
divided by the maximal score from
nonmissing responses (8, 22). This results
in a proportion that ranges between
0 and 1, where lower proportions indicate
higher levels of confidence. We categorized
proportions that were less than 0.5 as
“confident” and those greater than or
equal to 0.5 as “not confident.” For analysis
of the subdomains, the initial CSES
domain distributions were dichotomized
into “confident” and “not confident” to
group patients who had some degree
of confidence in managing or avoiding
breathing difficulty and those with
little or no degree of confidence (22).
“Confident” was defined as those with
mean CSES domain scores not greater than
2, corresponding to “very/pretty confident”;
whereas “not confident” was defined as
those with mean domain scores greater
than 2, corresponding to “somewhat/not
very/not at all confident.” Multicollinearity
of independent variables was assessed
with the variance inflation factor. The
minimal clinically important differences
used for each health indicator were as

follows: SF-12 physical composite score = 3
(23), SF-12 mental composite score = 3.5
(19), CRQ = 0.5 (24), and 6MWT = 25–35 m.
The range of 6MWT differences was based
on minimal clinically important
differences found among patients with
both stable and severe COPD (25–27).
The threshold for statistical significance
was set at the 0.05 level. All analyses were
performed with SAS version 9.3 (SAS
Institute, Cary, NC).

Results

A total of 325 patients were enrolled with
49.5% male, 91.7% non-Hispanic white,
and averaged 68.5 years of age (Table 1).
Approximately 93% were classified as
current or ex-smokers, with a median of
50.8 pack-years. The severity of spirometric
impairment was predominantly moderate
(43.8) and severe (41.9).

On average, the SF-12 physical
composite score of 31.98 was lower
compared with the general population
mean of 50, whereas the mental composite
score was similar to the general population
mean of 50 (Table 2). The average
6MWT distance of 338.2 m was similar
to that of other patients with COPD

(342.6 m) (16), but lower than for the
healthy elderly (28, 29). The mean CRQ
dyspnea score of 4.69 was greater than the
mid-point of the range (1 = best quality
of life and 7 = worst quality of life). Average
domain-specific self-efficacy scores were
2.39 to 3.01, or “somewhat confident” in
managing dyspnea. For all domains, only
a minority of patients were categorized as
“confident” (Figure 2). Approximately 30%
of the sample was considered “confident”
in the domains of negative affect, emotional
arousal, and behavioral, whereas only
about 19% were considered “confident”
in the physical exertion and weather/
environment domains.

As hypothesized, patients with higher
confidence had higher HRQL with
significant (P , 0.05) inverse correlations
between all domains of the CSES and SF-12
physical composite score, mental composite
score, and CRQ dyspnea (see Table E1 in
the online supplement). For the 6MWT,
physical exertion was the only subdomain
with significant inverse correlations. There
were multiple statistical and clinically
significant associations between the
dichotomized (“confident” vs. “not confident”)
CSES aggregated score, individual subdomain
scores, and health indicators (see Table E2
in the online supplement). Several of the
estimated differences between “confident”

Table 1. Demographic and clinical
characteristics of patients with chronic
obstructive pulmonary disease

Variable Value

Age (yr), mean (SD) 68.47 (9.48)
Sex, n (%)
Male 161 (49.54)

Race/ethnicity, n (%)
Hispanic 4 (1.23)
NH white 298 (91.69)
NH black 22 (6.77)
NH other 1 (0.31)

Smoking status, n (%)
Current smoker 83 (25.54)
Ex-smoker 219 (67.38)
Never-smoker 23 (7.08)

Pack-years, median
(IQR)

50.84 (35.39, 74.54)

GOLD stage, n (%)
II 142 (43.83)
III 136 (41.98)
IV 46 (14.2)

Definition of abbreviations: GOLD = Global
Initiative for Chronic Obstructive Lung Disease;
IQR = interquartile range; NH = non-Hispanic.
Note: Number of patients with COPD = 325.

Table 2. Distribution of COPD Self-
Efficacy Scale subdomains and functional
capacity and quality of life indicators

Mean (SD)

COPD Self-Efficacy Scale
domain

Negative affect 2.54 (0.88)
Emotional arousal 2.39 (0.79)
Physical exertion 3.01 (0.92)
Weather/environment 2.78 (0.84)
Behavior 2.69 (0.90)

Functional capacity and
quality of life indicators,

mean (SD)
SF-12 physical
component score

31.98 (8.85)

SF-12 mental component
score

50.43 (11.15)

6-minute-walk test
distance, m

338.17 (96.8)

CRQ Dyspnea 4.69 (1.3)

Definition of abbreviations: COPD = chronic
obstructive pulmonary disease; CRQ = Chronic
Respiratory Questionnaire; SF-12 = 12-item
Short Form Health Survey.
Note: Number of patients with COPD = 325.
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and “not confident” subjects exceeded the
minimally clinically important difference
thresholds. For the physical composite
score, confidence in the physical exertion
(b = 6.06, P , 0.0001) and weather/
environment (b = 5.03, P , 0.0001)
subdomains had the largest differences.
Negative affect (b = 8.63, P , 0.0001)
and emotional arousal (b = 7.92, P ,
0.0001) subdomains had the greatest effect
on mental composite score. The differences
in CRQ dyspnea scores between “confident”
versus “not confident” were largest for the
behavioral (b = 0.87, P, 0.0001), emotional
arousal (b = 0.83 P , 0.0001), and physical
exertion (b = 0.82, P , 0.0001) domains.
Patients who were confident in the physical
exertion domain walked an average of
27.63 m (p = 0.0309) further than those
who were not confident.

Discussion

The findings from this study suggest
that both the aggregated total CSES score
as well as various subdomain scores are
associated with measures of functional
capacity and quality of life. For measures
of quality of life, only the negative affect
subdomain failed to exceed the threshold for
clinical and statistical significance for the
SF-12 physical composite score, suggesting
that the control of breathlessness when
dealing with anxiety, frustration, and

depression may have limited impact on
physical HRQL. In addition, confidence
in the physical exertion subdomain was
associated with an average 6MWT distance
of 27.63 m more compared with patients
who were not confident (P = 0.03), which
is within the 25- to 35-m range that has
been considered a clinically important
difference (27). A large proportion of
patients with COPD may be classified as
“not confident” across all subdomains of
the CSES. Furthermore, the construct
validity of the CSES domains is supported
by associations between higher self-efficacy
among all dyspnea-specific domains and
better functional capacity and quality of
life. Confidence in managing dyspnea with
physical exertion was the only subdomain
where differences between “confident”
and “not confident” exceeded thresholds
for clinical and statistical significance for
all health indicators. Therefore, confidence
in controlling dyspnea when “exercising,
climbing stairs, lifting objects, or rushing
around” may have a greater impact on
patients’ physical and mental health than
any other subdomain.

Our data support previous reports and
add new evidence about the influence of
specific self-efficacy subdomains on several
indicators of health status. Other studies
have reported similar results, but these have
been based on an aggregate measure of
self-efficacy. In a convenience sample of
97 men and women, Siela (7) found that

self-efficacy predicted functional
performance in men but not women.
Although this study measured self-efficacy
using the CSES, it averaged all subdomain
scores to estimate the effect. Similarly,
Garrod and colleagues (8), found an
association between higher aggregate
self-efficacy using the CSES, and higher
health status and greater exercise tolerance.
Scherer and colleagues (22) used a pre–post
study to examine changes after pulmonary
rehabilitation in CSES subdomains as
well an aggregate score and found that
there was a significant change in scores.
However, only two subdomains exceeded
the threshold for statistical significance.
In a study using a different self-efficacy
instrument, the Pulmonary Rehabilitation
Adapted Index of Self-Efficacy (PRAISE),
Vincent and colleagues (10) found that
pre–post pulmonary rehabilitation changes
in self-efficacy were all positive and
significant for different Medical Research
Council dyspnea grades. The PRAISE score
is an aggregate of general self-efficacy and
pulmonary rehabilitation specific measures.
Questions have been raised about what
the PRAISE score actually measures (30).
Aggregation of subdomains into a single
score may be misleading because the process
may alter what the original scales were
intended to measure. By combining
individual scores, details on information
contained in specific domain scores may be
lost, which in turn may bias results.

Figure 2. Distribution of confident and not-confident patients for subdomains of the COPD Self-Efficacy Scale.
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This may be useful in tailoring
treatments to patients’ needs. For instance,
if the 6MWT is chosen to measure
improvements in patient’s physical activity,
then education and behavioral practice
designed to improve self-efficacy on how
to manage dyspnea during physical
activities would be more beneficial than
targeting dyspnea-coping strategies for
anxiety and frustration. To our knowledge
there have been no studies investigating
how targeting different subdomains of
the CSES affects patient health over time.

These results should be considered in
light of several limitations. Causal inferences
between self-efficacy and health indicators
cannot be confirmed with the cross-
sectional design. Moreover, it is not clear
whether low physical or mental health
status affected self-efficacy for managing
dyspnea or vice versa (Figure 1).

Generalizability of the results may be
limited because study patients were
enrolled as part of a clinical trial from
a single institution. However, the
recruitment strategy was designed to enroll
a representative sample of patients and to
limit selection bias (12). The sample was
predominantly GOLD stage II and III
(85.81%) and non-Hispanic white
(91.69%). Underrepresentation of racial
and ethnic minorities is an inherent
problem of clinical trials (31). On the
other hand, the distribution of spirometric
impairment is representative of clinic
samples of patients with COPD
intermediate between primary care (32)
and specialty care samples (33).

These results suggest that there
are clinically relevant and statistically
significant associations between all CSES
subdomains, and measures of HRQL and

functional capacity among patients with
COPD. The literature on psychological
interventions that target self-efficacy for
managing dyspnea has not been sufficiently
addressed (6), and these results provide
specific intervention targets for future
investigations. Interventions to enhance
confidence in managing dyspnea in
situations involving depression, anxiety,
excitement, and physical exertion may
provide the largest potential benefit for
the physical and mental health of patients
with COPD. n
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