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Abstract
Background: Disease awareness is a challenge in the man-
agement of chronic obstructive pulmonary disease (COPD). 
Objectives: The aim of this analysis was to explore the asso-
ciation between COPD optimal and suboptimal awareness, 
clinical parameters, and the following patient-reported out-
comes: modified Medical Research Council (mMRC), Treat-
ment Satisfaction Questionnaire (TSQM-9), COPD Assess-
ment Test (CAT), Morisky Medication-Taking Adherence 
Scale (MMAS-4), and Brief Illness Perception Questionnaire 
(B-IPQ). Methods: This post hoc analysis of the SAT study in-
cluded all enrolled patients for whom awareness (Disease 
Awareness in COPD Questionnaire – DACQ) was assessed at 
baseline and 12 months. DACQ scores ≥80 were considered 

an indicator of an optimal awareness. Results: 367 patients 
(25.8% women, median age 72 years) were included in the 
analysis. At enrollment, 74 patients (20.2%) had a DACQ 
score ≥80. Patients with suboptimal awareness, compared 
to those in which awareness was optimal, had higher median 
scores for CAT (p = 0.0001) and mMRC (p = 0.0031), a lower 
median TSQM-9 global score (p < 0.0001), and higher medi-
an B-IPQ score (p < 0.0001). The proportion of patients who 
had exacerbations during the previous year was higher in 
patients with suboptimal COPD awareness than in those 
with DACQ score ≥80 (42.8 vs. 21.4%, p = 0.0009). During the 
12-month observation period, illness perception, adher-
ence, and treatment satisfaction were found to be indepen-
dent factors significantly associated with level of disease 
awareness. Conclusion: The results of our post hoc analysis 
suggest that patients’ awareness of their COPD disease is re-
lated to both clinical outcomes and how they perceive and 
manage their condition. © 2021 The Author(s) 
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Introduction

Improved disease awareness has been identified in re-
cent years as one of the major public health and medical 
challenges for the detection and management of chronic 
obstructive pulmonary disease (COPD) because of the 
potential impact on the morbidity and mortality associ-
ated with this condition [1, 2]. Major efforts to increase 
public knowledge about COPD prevalence, symptoms, 
diagnosis, and treatment have been undertaken over the 
past decades, by means of campaigns, education and ad-
vocacy programs, and activities in more than 50 countries 
worldwide [3–5]. However, recent studies show that 
COPD remains highly underrepresented in the public in-
terest [6] and among subjects who are at high risk of de-
veloping the disease [7, 8]. Furthermore, the low aware-
ness of the disease is considered the first factor that limits 
early COPD management [9].

Being informed about the characteristics, consequenc-
es, and treatment of COPD is a necessary step toward im-
proving disease management. However, even when pa-
tients have a good overall knowledge of their health con-
dition, they may have difficulties in understanding, 
accepting, and managing it. This happens because the is-
sue is more complex than to be informed [10]. Awareness 
has been defined as “a reasonable or realistic perception 
or appraisal of one’s situation, functioning or perfor-
mance, or of the resulting implications, expressed explic-
itly or implicitly” [11]; it depends not only on the correct-
ness of information but refers to a complex process in 
which patients assign a personal meaning to their knowl-
edge and integrates feelings and cognition into their dis-
ease experience [12]. The Disease Awareness in COPD 
Questionnaire (DACQ) has been recently validated to as-
sess patients’ awareness of COPD [13] by exploring dif-
ferent dimensions: the mastery of a correct knowledge on 
COPD; the level of subjective view on necessity and role 
of COPD therapy; the patient perceptions of COPD in 
terms of features and consequences; and the individual 
acceptance of thoughts and feelings related to COPD.

The DACQ has been developed and tested in the con-
text of the “SATisfaction and adherence to COPD treat-
ment” (SAT) study [14] and demonstrated to be a reliable 
and valid tool. The analysis of the DACQ scores high-
lighted that, despite the fact that patients were diagnosed 
and cared for in specialist COPD settings, the level of 
awareness was suboptimal. Using the data of the SAT 
study, we explored the association between COPD opti-
mal and suboptimal awareness, clinical parameters, and 
patient-reported outcomes.

Material and Methods

Study Design
This is a post hoc analysis of the SAT study (ClinicalTrials.gov 

number NCT02689492). The methodology and results from the 
SAT study have been reported previously [12]. In brief, the SAT 
study was a multicenter, observational perspective cohort study. 
401 consecutive COPD patients, referred to specialist centers for a 
follow-up visit, were enrolled over a period of approximately  
8 months. Patients were followed up for 1 year, with an intermedi-
ate evaluation after 6 (+/−1) months from enrollment (compatible 
with current clinical practice in Italy for COPD patient manage-
ment), from November 2015 to October 2017.

At each visit, patients filled the DACQ along with the following 
validated questionnaires (Italian versions):
•	 The Treatment Satisfaction Questionnaire for Medication 

(TSQM-9) [15, 16], a 9-item tool aimed to evaluate the satisfac-
tion with pharmacological treatment. The TSQM-9 provides 
scores on 3 scales: effectiveness, convenience, and global satisfac-
tion, the higher the score and the higher the level of satisfaction.

•	 The Brief Illness Perception Questionnaire (B-IPQ) [17], a 9-item 
questionnaire designed to rapidly assess cognitive and emotional 
representation of illness. The total score ranges from 8 to 80: a 
higher score reflects a more threatening view of the illness.

•	 The Morisky Medication-Taking Adherence Scale (MMAS-4) 
[18], a self-reported, medication-taking behavior scale. It con-
sists of 4 questions about the way patients might experience 
drug errors or omissions. The total score ranges from 0 to 4; a 
higher score indicates better adherence to therapy.

•	 The COPD Assessment Test (CAT) [19], an 8-item unidimen-
sional measure of health status impairment in COPD. The 
scores range from 0 to 40; higher scores represent worse health.

•	 The Modified Medical Research Council (mMRC) scale [20], a 
widely used tool for grading the effect of breathlessness on dai-
ly activities [21]. The physician asks the patient about his/her 
perceived breathlessness and uses the modified MRC dyspnea 
scale to classify it from 0 (breathless with strenuous exercise) to 
4 (too breathless to leave the house or breathless when dressing 
or undressing).
For TSQM-9, B-IPQ, and MMAS-4 scales, the authors reported 

no validated cutoff values for minimal clinically important differ-
ence [22], defined as the smallest change in an outcome measure 
perceived as beneficial by patients. This post hoc analysis included 
all evaluable enrolled patients who filled in the DACQ at enroll-
ment and at 12-month follow-up. The level of awareness for each 
item is evaluated on a four-point scale: optimal (4), suboptimal (3), 
scarce (2), or absent (1). Domain scores are normalized to a scale 
ranging from 0 to 100 with higher scores corresponding to a better 
level of awareness. Similar to other PROs for which scores of 80% 
or higher are reflective of the achievement of the outcome [23, 24], 
normalized scores ≥80 have been considered an indicator of an 
optimal level of awareness.

The analyzed endpoints were (1) the percentage of patients’ 
who achieved an optimal level of COPD awareness at enrollment; 
(2) the differences in terms of clinical characteristics and PROs 
between patients with and without optimal awareness of COPD; 
(3) the rate of exacerbation in the previous year and the CAT scores 
in patients with optimal and suboptimal awareness; and (4) the 
relationship between DACQ total score and clinical characteris-
tics/PROs during the 12-month observation period.
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Statistical Analysis
Descriptive statistics were used to evaluate sociodemographic 

and clinical variables and PROs at the enrollment visit and at final 
study visit. For numeric variables, median values (with interquar-
tile range) were calculated. Categorical variables were reported as 
absolute and relative frequencies. Two-sample t-test (or respective 
analogous nonparametric tests, when appropriate) was used to 
evaluate the statistical significance of differences in numeric vari-
ables between different groups. Fisher exact test was used to assess 
the association between categorical variables. Repeated measure-
ment linear regression models were used to calculate the regres-
sion β coefficients for (i) the evaluation of the associations between 
level of COPD awareness (dependent variable) and the indepen-
dent variables such as clinical characteristics (number of annual 
exacerbations, mMRC dyspnoea grade) and patient-reported out-
comes (B-IPQ total score, MMMS-4 score, and TSQM-9 scores) at 
enrollment and at 12-month follow-up visits and (ii) the evalua-
tion of the associations between CAT score (dependent variable) 
and independent variables such as clinical characteristics or PROs 
during the 12-month observation period. The statistical analysis 
was performed with SAS® 9.4 software.

Results

A total of 401 patients were enrolled in the SAT study; 
367 of them (25.8% women) were eligible for inclusion in 
the post hoc analysis since DACQ were incomplete or 

missing for 34 patients at enrollment visit. Demograph-
ics, clinical characteristics, and PROs at enrollment are 
reported in Table 1.
•	 Percentage of patients’ who achieved a good level of 

COPD awareness at the enrollment. At enrollment, an 
optimal level of awareness (DACQ total score ≥80) 
was identified in 74 patients (20.2%), whereas 293 pa-
tients (78.8%) did not achieve this level.

•	 Between-group differences in socio-demographics, clini-
cal characteristics and in PROs according to level of 
awareness. At enrollment, no difference between the 2 
groups was found in terms of age, age at COPD diag-
nosis, and MMAS scores. Overall, patients with subop-
timal awareness, compared to those in which aware-
ness was optimal, had a higher median CAT score (dif-
ference: 5.0 points; p value = 0.0001), a higher median 
mMRC score (difference: 1.0 point; p value = 0.0031), 
a lower median duration of COPD (difference: 1.4 
years; p value = 0.0428), a lower median TSQM-9 ef-
fectiveness score (difference: 5.6 points; p value = 
0.0002), a lower median TSQM-9 convenience score 
(difference: 11.1 points; p value < 0.0001), a lower me-
dian TSQM-9 global satisfaction score (difference: 14.3 
points; p value < 0.0001), and a higher median B-IPQ 
total score (difference: 9.0 points; p value < 0.0001).

Table 1. Demographics, clinical characteristics, and patient-reported outcomes of patients at enrollment

DACQ total score at enrollment

<80% ≥80% total

Patients, n 293 74 367
Age at enrollment, years 72.0 (68.0–77.0) 72.0 (66.0–77.0) 72.0 (67.0–77.0)
COPD duration at enrollment, years 4.4 (1.9–9.1) 5.9 (2.4–10.1) 4.9 (2.1–9.4)
Age at COPD diagnosis, years 66.0 (61.0–71.0) 64.4 (57.7–71.1) 65.9 (60.1–71.1)
No. exacerbations in the year before enrollment 0.0 (0.0–1.0) n = 264 0.0 (0.0–0.0) n = 70 0.0 (0.0–1.0) n = 334
CAT score at enrollment 16.0 (10.0–21.0) n = 293 11.0 (8.0–16.0) n = 74 15.0 (10.0–21.0) n = 367
mMRC at enrollment 2.0 (1.0–3.0) n = 292 1.0 (1.0–2.0) n = 74 1.0 (1.0–3.0) n = 366
TSQM-9 effectiveness score at enrollment 66.7 (55.6–72.2) n = 292 72.2 (61.1–83.3) n = 74 66.7 (55.6–77.8) n = 366
TSQM-9 convenience score at enrollment 72.2 (66.7–83.3) n = 289 83.3 (77.8–94.4) n = 73 77.8 (66.7–88.9) n = 362
TSQM-9 global satisfaction score at enrollment 64.3 (57.1–78.6) n = 290 78.6 (64.3–85.7) n = 72 64.3 (57.1–78.6) n = 362
B-IPQ total score at enrollment 43.0 (37.0–50.0) n = 290 34.0 (26.0–43.0) n = 74 42.0 (34.0–50.0) n = 364
Disease severity at enrollment (GOLD 2017 classes)

Class A 45 (17.1%) 20 (29.0%) 65 (19.6%)
Class B 184 (70.0%) 47 (68.1%) 231 (69.6%)
Class C 0 (0.0%) 0 (0.0%) 0 (0.0%)
Class D 34 (12.9%) 2 (2.9%) 36 (10.8%)
Not known 30 5 35

For numeric variables, the median (with 25th–75th percentiles) was shown. For categorical variables, percentages were calculated by 
column (considering the number of patients with available data as denominator). When the number of patients with available data for 
specific variables was lower than the number of patients specified in the table headings, this was specified.
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•	 Exacerbation history and CAT scores in patients with 
optimal and suboptimal awareness. At enrollment, the 
proportion of patients who had exacerbations during 
the previous year was higher in patients with subopti-
mal COPD awareness (DACQ total score <80) than in 
those with an optimal level of awareness (42.8 vs. 
21.4%, p value = 0.0009). At the 12-month follow-up, 
the proportion of patients with an optimal awareness 
(DACQ total score ≥80) was significantly higher in the 
group of those with CAT <10 than in the group of 
those with CAT ≥10 (p = 0.0022) (Fig. 1).

•	 Relationship between COPD awareness and clinical 
characteristics/PROs during the 12-month observation 
period: a repeated measures regression model was im-
plemented to assess the relationship between DACQ 
total score and clinical parameters. In particular, 
TSQM-9 scores, B-IPQ score, level of adherence 
(MMAS-4 score), and number of annual exacerba-
tions were considered as independent variables; CAT 
and mMRC scores were not included as covariates in 
the model because they were both highly correlated to 
B-IPQ score (Spearman’s correlation coefficients 
>0.65 and >0.55, respectively; p < 0.0001 in both cases). 
The following independent factors were found to be 
significantly associated with level of awareness: illness 
perception, adherence, and treatment satisfaction (Ta-
ble 2). The relationship between CAT and awareness, 
as measured at enrollment and at 12-month follow-up 
visits, was evaluated by means of another repeated 

measures regression model using DACQ total score 
(≥80 vs. <80%) as independent variable. The DACQ 
total score was found to be significantly associated 
with CAT (β = −2.4420; p value = 0.0015).

Discussion

COPD poses a major health challenge globally, cur-
rently being cause of morbidity, mortality [23], and sub-
stantial direct and indirect costs [24]. At the population 
level, undiagnosis of COPD is common and remained 
unchanged over 2 decades [25]. Awareness is essential for 
consciousness and long-term management of chronic 
diseases, such as COPD. It has been defined as a compe-
tency that facilitates self-monitoring [26] and that gives 
rise to “knowing intentionality” and allows “discerning 
attitude regarding what to act out and what not” [27]. In 
other words, awareness goes beyond knowledge. In fact, 
coping with COPD, patients are confronted by informa-
tion from external sources (about disease characteristics, 
causes, prognosis, and treatment) and internal sources 
(thoughts, emotions, and body sensations) and these are 
integrated in the complexity of personal experience.

Crucially, to be aware, a patient has not simply to know 
what COPD is, but also has to recognize the necessity and 
the role of treatments, to make sense and accept the dis-
ease. Our results show that an optimal level of awareness 
was achieved only for about 1 patient out of 5. The com-
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Fig. 1. Difference in the proportion of patients with an optimal 
awareness (DACQ total score ≥80) in the group with CAT <10 and 
in the group of with CAT ≥10 at the 12-month follow-up (p = 
0.0022).

Table 2. Relationship between DACQ total score and PROs over 
the 12-month observation period (repeated measures regression 
model for numeric variables)

Effect Estimate 
(β)

Standard 
error

Pr > |t|

B-IPQ score −0.3135 0.04224 <0.0001
MMAS-4 score 1.7239 0.4693 0.0003
TSQM-9 effectiveness score 0.06700 0.03021 0.0270
TSQM-9 convenience score 0.1275 0.03289 0.0001
TSQM-9 global satisfaction score 0.09590 0.03270 0.0035

Only patients with information on the investigated parameters 
available at both enrollment and 12-month follow-up were includ-
ed in the model (N = 244). CAT and mMRC scores were not in-
cluded in the model because they were both highly correlated to 
B-IPQ scores (Spearman’s correlation coefficients >0.65 and 
>0.55, respectively; p < 0.0001 in both cases).
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parison of patients with DACQ scores ≥80 (optimal 
awareness level) and patients with DACQ score <80 (sub-
optimal awareness level) showed that they had a different 
profiles. Patients with suboptimal awareness had a short-
er median duration of COPD by 1.4 years and lower treat-
ment satisfaction for the effectiveness and convenience 
factors and for the global score. Moreover, they had high-
er B-IPQ scores, indicating a more threatening view of the 
illness, a worse health status, as testified by CAT, and 
higher level of dyspnea. In addition, twice as many pa-
tients with low COPD awareness, compared to those with 
good awareness, had one or more exacerbations during 
the year previous to enrollment. The relationship be-
tween COPD awareness and clinical characteristics/PROs 
during the entire 12-month observation period was ex-
plored by repeated measures regression models, as de-
scribed in the statistical analysis paragraph. The level of 
awareness was significantly associated with CAT scores, 
illness perception, adherence, and treatment satisfaction, 
and the association was in the expected direction. More-
over, during the 12-month observation period, patients 
with DACQ scores ≥80 had significantly lower CAT 
scores by 2.4 points on average.

The results of our study seem to show level of aware-
ness is related to a different way to perceive COPD and 
cope with it and to different clinical outcomes. Awareness 
seems to be a competency that allows patients to not be 
passive actors [25] with their disease, but to accommo-
date changes, to better tolerate their experience, and to 
increase the positive dimensions of life despite the pres-
ence of COPD. To our knowledge, this is the first study 
that explores the clinical relevance of awareness as a fac-
tor that could optimize the long-term management of 
COPD. Education programs to raise the level of knowl-
edge of patients and their families and to implement rec-
ommendations for effective treatment and prevention of 
COPD are welcome. However, the concept of awareness 
should take into account also perception, attitudes, and 
emotions due to their global effect on the ability to adopt 
strategies for coping with COPD and strengthening of ad-
herence to treatment.

The limitations of our study must be considered. First, 
patient selection was performed following the inclusion/
exclusion criteria of the SAT study, and the units partici-
pating in the study were chosen as a sample of conve-
nience. Moreover, the sample includes only patients who 
had been referred to tertiary centers. Therefore, in terms 
of external validity, our study findings should not be gen-
eralized to the whole population of patients with COPD, 
but rather to subjects with similar characteristics than our 

patient sample. However, it is likely that COPD aware-
ness would have been even lower in a nonspecialist set-
ting. Moreover, it is not possible to assess whether chang-
es of awareness are a direct consequence of changes in 
clinical outcomes and PROs. We acknowledge that fur-
ther studies are needed to corroborate the results of our 
exploratory analysis and to complement them also in 
more heterogeneous cohorts (including patients with se-
vere COPD features and frequent exacerbations). Never-
theless, our findings could provide input data for devel-
oping personalized interventions to improve the level of 
awareness and to assess their effects on patients’ well-be-
ing.
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