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Abstract

Background: COPD is a high prevalence chronic disease that involves large reductions of health-related quality of
life (HRQL) of patients. This study aims to describe the HROL of patients with COPD in Extremadura (Spain).

Methods: This is a cross-sectional observational study carried out using a representative sample of patients
diagnosed with COPD in Extremadura. The inclusion criteria were patients of legal age, diagnosed with COPD at
least 12 months prior to the visit, residing in Extremadura, with electronic medical records available for the 12
months prior to the visit and providing informed consent. The intervention aimed to elicit HRQL indicators
obtained from two validated questionnaires: EuroQol - 5 Dimensions - 5 Levels (EQ-5D-5L), and St. George's
Respiratory Questionnaire-COPD (SGRQ-C). The main outcome measures were general HRQL (utility and visual
analogue scale) and specific quality of life of COPD patients (total score and three component scores: Symptoms,
Activity, and Impacts). Stepwise multiple regression analysis was applied to evaluate the association of EQ-5D-5L
and SGRQ-C with respect to clinical and sociodemographic characteristics of the patients.

Results: We recruited 386 patients (mean age 71.8 + 10.3 years, 76.2% males). In the EQ-5D-5L, participants reported greater
problems with respect to mobility (56.5%) and pain/discomfort (48.2%). The mean utility was 0.72 £ 0.31, and the SGRQ-C
total score was 409 + 25.0. The results of both questionnaires were associated with number of exacerbations in the last 12
months, level of COPD severity, gender, and education level of the patient (p < 0.05).

Conclusions: The results for both utility and total SGRQ-C score indicate that having suffered exacerbations in the last year,
presenting a higher level of severity, being a woman, and having a low education level are related to worse HRQL in

patients with COPD.
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Background

Chronic obstructive pulmonary disease (COPD) is charac-
terized by an irreversible chronic airflow limitation mainly
associated with smoking tobacco [1]. Although there are no
recent data on its prevalence in adults in Spain, previous
studies estimated the prevalence at approximately 4—10%
[2-4]. However, these rates could have been underesti-
mated in some cases, especially when based on the old cri-
teria of the European Respiratory Society for defining
COPD. Moreover, it is estimated that 73% of people with
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COPD are not diagnosed [5]. According to the World
Health Organization (WHO), more than 3 million people
died in 2015 due to COPD [6], and COPD will be the third
cause of death worldwide in 2030 [7]. In Spain, respiratory
diseases were the third cause of death in 2015 following dis-
eases of the circulatory system and tumours [8].

As with other highly prevalent chronic diseases, COPD
involves an elevated cost, related both to consumption
of healthcare resources and to a loss of health-related
quality of life (HRQL) [9-13]. In fact, the interest in
assessing the HRQL of patients with COPD as an end-
point in itself has grown in recent years [14]. In Spain,
studies that estimate the HRQL of patients with COPD
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outside a hospital setting are scarce. To the best of our
knowledge, this is the first study that assesses HRQL
and its association with clinical and demographic
variables, including COPD severity, using patient-
reported-outcome (PRO) measures from a representative
sample of COPD patients in one of Spain’s autonomous
community (Extremadura). Validated PRO question-
naires provide a standardized method to assess the
impact of the disease on patients’ lives [15]. The use of a
generic quality of life questionnaire such as the
EuroQol-5 Dimensions-5 Levels (EQ-5D-5L), along with
the St. George’s Respiratory Questionnaire - COPD
(SGRQ-C), allows all aspects related to the health status
of patients with COPD to be considered [16].

The primary aim of this study was to describe the
HRQL of patients with COPD in Extremadura, one of
Spain’s 17 autonomous communities, both in terms of
their general quality of life using the EQ-5D-5L, and
their specific quality of life using the SGRQ-C. The sec-
ondary objective was to explore the relationship between
HRQL and several socio-demographic and clinical char-
acteristics of the patients. The data used are part of a
study on the total socioeconomic burden of COPD in
Extremadura, which describes the economic costs of
COPD, and the association between poorer HRQL and
increased consumption of health resources [17]. The in-
formation provided in this paper complements those re-
sults and may prove useful in the design of preventive
measures and in decision making related to the appro-
priate management of COPD.

Methods

Subject population

The Extremadura Health Service includes eight different
Health Areas. Health Areas are geographical divisions
with a relatively decentralized management of primary
care services in each area, as is the case across all Span-
ish autonomous communities. The eight Health Areas of
Extremadura are in turn subdivided into a total of 114
Basic Health Areas. According to the Extremadura
Health System, there were a total of 9622 people diag-
nosed with COPD in Extremadura in April 2015 (79.9%
males, 79.3% > 65 years), spread across its eight Health
Areas. Therefore, our population was 9622 individuals.

Study design

This study uses data from a larger study dedicated to the
socio-economic burden of COPD in Extremadura [17].
This was a cross-sectional observational study that used
probabilistic sampling stratified by Health Area in order
to obtain a representative sample of patients with COPD
in Extremadura. In the first stage, a randomized sample
representative of the adult population diagnosed with
COPD in Extremadura (n =386, 95% confidence level,
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5% sampling error) was calculated based on the preva-
lence of COPD in the population aged 18 and over in
Extremadura. In the second stage, two age group quotas
(under 65 years of age and 65 and over) and two gender
quotas per age group were established within the sam-
ple. These represented the different age and gender
prevalence groups in each of the eight Health Areas of
Extremadura. We then randomly selected 18 Basic
Health Areas distributed across the eight Health Areas
of Extremadura, proportionately to the number of Basic
Health Areas in each Health Area. The number of
patients and age/gender quotas to enrol in each Basic
Health Zone were assigned in such a way that the theor-
etical sample was proportionally distributed across
Health Areas. Likewise, within each Health Area, the
quotas were proportionally distributed across age and
gender of the population with COPD residing in each of
the Health Areas.

The present study included people diagnosed with
COPD according to the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) classification criteria
[18] at least 12 months before their inclusion in the
study, 18 years of age or older, residents of Extremadura
whose primary care electronic medical records were
available for the 12 months prior to the collection of the
data, who provided informed consent to participate in
the study in accordance with local regulations. Patients
with any limitation that, according to the researchers’
best judgement, could affect the reliability of their an-
swers were excluded (e.g., patients without knowledge of
Spanish, or patients with any evident cognitive impair-
ment). Patients who had participated in any clinical trial
in the 12 months prior to the collection of data and
pregnant women were also excluded.

A total of 18 previously trained researchers partici-
pated in the data collection process, one in each of the
18 Basic Health Areas selected. Researchers received a
randomly ordered list of all the patients diagnosed with
COPD who resided in their corresponding Basic Health
Zone. The patients’ name, contact telephone number,
and address were included in the list as they appeared
on their clinical record. This information was disclosed
to field researchers but was never available to the signing
authors of this manuscript. Researchers contacted pa-
tients over the telephone following the order in their list.
Whenever a patient was not available on the telephone,
researchers contacted the next patient on the list. Once
telephone contact was established, researchers verified
with the patient that inclusion/exclusion criteria were
met and, if so, asked the patient to meet in person either
in the patient’s home or in their primary care centre,
whichever was preferred by the patient. Patients were re-
cruited this way until all age and gender quotas were
completed for each Basic Health Zone. The reasons
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reported by researchers for not enrolling a patient in-
cluded: the patient does not feel comfortable talking to a
doctor, the patient feels nervous and apprehensive about
the study, the patient will not be available for a while
(e.g. holidays), the patient did not consent to participate,
the patient was not reachable after several calls, the pa-
tient had a cognitive deficit (Alzheimer’s disease), the
patient has moved to another autonomous community
or to another Basic Health Area, there was no contact
information on the clinical record, and the patient did
not recognize having any respiratory disease.

The fieldwork was carried out from July 10th to Novem-
ber 11th, 2015, and included one single visit per patient.
Besides collecting information related to healthcare and
non-healthcare resource utilization (results published else-
where [17]), information was collected on patients’ quality
of life at the time of the visit using the EQ-5D-5L ques-
tionnaire (general quality of life) and the SGRQ-C ques-
tionnaire (quality of life of patients with airway
obstruction). Information on comorbidities was collected
directly from the patients’ electronic clinical records. Prior
to data collection, patients were informed about the study
objectives and data confidentiality. Patients provided their
written informed consent to participate in the study and
to release information, according to the Spanish legisla-
tion. Permission to perform the study was obtained from
the Clinical Research Ethics Committee of the University
Hospital Infanta Cristina (Badajoz).

Study variables
Health-related quality of life
Two validated questionnaires were used to assess the
HRQL of the patients. The first questionnaire was the
EQ-5D-5L, which was used to measure general HRQL at
the time of the visit, as reported by the patient. This
questionnaire gathers information relative to five health-
related dimensions (mobility, self-care, daily activities,
pain or discomfort, and anxiety or depression), and each
dimension has five response options depending on the
intensity level of the problem (no problems, slight prob-
lems, moderate problems, severe problems, and extreme
problems). Thus, the EQ-5D-5L allows for the collection
of a total of 3125 possible health states. Each state is
assigned a utility value based on the rates validated for
Spain [19], which ranges from 0 (equivalent to death) to
1 (perfect health status). Values below zero are possible
and are understood as a health status that is worse than
death. This questionnaire further provides a visual
analogue scale (VAS) where the patient self-evaluates
their health. The VAS ranges from 0 (worst imaginable
state) to 100 (best imaginable state) [20].

The second questionnaire was the SGRQ-C, which
quantifies the impact of COPD and/or asthma on health
and well-being, as perceived by the patients. The
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questionnaire consists of 50 items divided into three
component scores: Symptoms, Activity and Impacts.
The Symptoms score refers to the frequency and severity
of respiratory symptoms, the Activity score is indicative
of dyspnoea-related activity limitations, and the Impacts
score shows the psychological and social changes pro-
duced by the disease. The items are formulated in two
different manners. The first method involves five re-
sponse options, allowing only a single option to be
marked. The second method involves a dichotomous
answer: yes/no. A Total score is calculated taking into
account all three component scores. All scores range be-
tween 0 (without any impact on the quality of life) and
100 (maximum impact on the quality of life) [21]. Re-
searchers provided patients with an electronic tablet
containing both questionnaires to be self-administered
by the patients.

Level of severity

The level of severity according to the GOLD scale (levels
I to IV, where I corresponds to mild airflow limitation
and IV corresponds to very severe airflow limitation, in
patients with FEV;/FVC < 0.70) [18] was not available in
the primary care clinical records of a large number of
patients. As we had no access to clinical records from
pulmonology services (these generally include the GOLD
classification), we used three complementary sources of
information for the elaboration of a single severity vari-
able. Accordingly, the following steps were taken to de-
termine COPD severity: first, the GOLD classification of
the patient was used if it was included in the clinical re-
cords (10.6% of the patients). Second, in the absence of a
GOLD classification, the GOLD classification was calcu-
lated from the FEV;% predicted values as long as these
data were indicated in the clinical records (30.3% of the
patients). This calculation was done following the GOLD
classification of airflow limitation severity criteria [18].
Third, in cases where no GOLD classification or FEV;%
data were available, we used the description made by the
doctor in the patient’s medical records (0.8% of the pa-
tients). Finally, if all the previous data were not available,
an “unknown/not available” severity level was assigned.
In our sample (n = 386), 58.3% of patients (226 patients)
lacked information on severity level.

Statistical analysis

Descriptive statistics (number of valid cases, mean, and
standard deviation) were calculated for continuous vari-
ables, and frequencies and percentages were calculated
for categorical variables. An analysis was performed
using the total sample, and comparisons were made
based on the level of severity, gender, and age group. For
the analysis according to severity, GOLD I and II cat-
egories were grouped together, and GOLD III and IV
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categories were grouped together with the aim of opti-
mizing the statistical comparison. For the comparison of
a quantitative variable with a qualitative variable, non-
parametric techniques were used (Mann-Whitney U and
Kruskal-Wallis U tests). For the comparison of two
qualitative variables, the Chi-square test was used. To
analyse the explanatory factors of HRQL (utility and
SGRQ-C total score), a stepwise multiple regression was
used. The regression variables were gender, age in years,
education level (no education and primary education vs.
secondary and university education), COPD severity
level (GOLD I-II vs. GOLD III-IV), number of exacerba-
tions in the last 12 months, and number of comorbidities
(this variable includes all comorbidities reported in the
patient’s clinical record that were current at the time of
the interview). Values of F<0.05 and F>0.10 were
established as input and output criteria for the explana-
tory variables, respectively. This process was repeated
until the model did not improve. Finally, to correlate the
scores of the questionnaires, Spearman’s rho correlation
coefficient was used. For all analyses, the limit of statis-
tical significance was p <0.05. The data were analysed
with the statistical package IBM SPSS Statistics V22.0.

Results

A valid sample of 386 patients was obtained. In total,
294 (76.2%) were male. In addition, 306 (79.3%) were 65
years or older with an average age of 71.8 + 10.3 years
old. Table 1 shows the sociodemographic and clinical
characteristics of the sample.

EQ-5D-5L: dimensions

The health-related dimensions most affected by COPD
were Mobility and Pain/Discomfort. The dimension with
the highest percentage of severe or extreme problems
was Daily Activities. The dimensions with the least asso-
ciated problems were Self-Care and Anxiety/Depression
(Fig. 1a).

All dimensions showed statistically significant differ-
ences by severity level of COPD. In general, patients
classified as GOLD I-II had fewer problems compared
with those classified as GOLD III-IV. These differences
were especially evident for the Mobility and Pain/Dis-
comfort dimensions where the proportion of GOLD I-II
patients without problems was twice that of GOLD III-
IV patients (Fig. 1b).

Furthermore, women endured a higher impact than
men in all health-related dimensions. Specifically, in the
dimensions of Pain/Discomfort, Self-Care, and Anxiety/
Depression, the percentage of women with severe or ex-
treme problems was twice that of men (Fig. 1c).

Moreover, there were statistically significant differ-
ences in the Daily Activities and Self-Care dimensions
by age group. Patients aged 65 or older reported more
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severe or extreme problems compared with those youn-
ger than 65 years of age (Fig. 1d).

EQ-5D-5L: utility

The average utility was 0.72 +£0.31 and varied signifi-
cantly depending on the level of severity. The post hoc
analyses showed no differences between GOLD I and
GOLD 1I categories and between GOLD III and GOLD
IV categories. However, differences were found between
both groups (GOLD I-II vs GOLD III-IV). The average
utility was higher for men than for women, and higher
for patients under 65 years of age than for patients 65
years and older (Table 2).

EQ-5D-5L: visual analogue scale

The VAS mean score was 58.6 £ 21.9, but varied signifi-
cantly by gender, with women reporting a poorer self-
assessment of their HRQL than men. Differences were
also observed according to level of COPD severity. How-
ever, the distribution of utility by severity level was het-
erogeneous, for differences were only identified between
GOLD categories II and III but not among the rest of
the groups (Table 2).

SGRQ-C score

The average total SGRQ-C score was 40.9 + 25.0 points,
with the Activity component having the greatest impact
(52.7 £28.7 points) on quality of life. The total score
showed statistically significant differences by gender and
by level of severity. The post hoc analyses did not indicate
differences between GOLD I and GOLD II categories nor
between GOLD III and GOLD IV categories. However,
differences between both groups were found, with greater
impact in advanced stages of severity. Women reported a
greater average total score than men. The Symptoms
component showed a greater impact in advanced stages of
severity. The Activity component also revealed greater
limitations due to dyspnoea in advanced stages, in women,
and in older patients. The Impacts component showed
greater psychological and social impact in advanced stages
and in women (Table 3).

Factors associated with HRQL

The results of both regression analyses indicate that hav-
ing suffered exacerbations in the last year, presenting a
higher level of severity, being a woman, and having no
education or primary education (as opposed to having a
secondary or university education) are related to worse
HRQL scores. Patient’s age and number of comorbidities
were not statistically significant (Table 4).
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Table 1 Sociodemographic and clinical characteristics of the
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Table 1 Sociodemographic and clinical characteristics of the

sample sample (Continued)
Variable Subcategory Total Variable Subcategory Total
Gender (%) Male 76.2% Arthritis/Arthrosis 20.0%
Female 23.8% Cancer/malignancy 14.8%
Age in years (mean = SD) 718+ Hypertension with target ~ 13.0%
103 organ involvement
Age group (%) Under 65 20.7% Anaernia 6.7%
65 years or older 79.3% Depression 6.2%
Smoking history (%) Current smoker 16.7% Asthma 6.0%
Ex-smoker 69.6% Osteoporosis 3.9%
Never smoked 137%  BMI(mean +SD)® 300+
50
Daily cigarettes (mean + SD) Smokers 141 +
103 Classification of BMI according to Insufficient weight 0.8%
he WHO (9
Ex-smokers 273+ the WHO (%) Normal weight 34%
164 Overweight 16.1%
Education level (%) Does not Know how to 6.0% Obesity 18.4%
read or write
) Unknown/not available 61.4%
No education 33.9%
) ) SD standard deviation, FEV; forced expiratory volume in the first second,
Primary education 35.9% absolute value, FVC forced vital capacity, FEV;% forced expiratory volume in
. 0 the first second, percentage value, COPD chronic obstructive pulmonary
Secondary education 18.5% disease, BMI Body Mass Index, MRC Medical Research Council, WHO World
University education 5.7% Health Organization. Number of valid cases: 386, unless specifically indicated.
) ) ®Number of valid cases: 123; "Number of valid cases: 140; “Number of valid
Employment status (%) Early retirement/retired 78.9% cases: 215; 9Includes unspecified cardiac arrhythmia, atherosclerosis or
Actively working 79% peripheral arterial disease, valvular heart disease, atrial fibrillation/atrial flutter,
' acute myocardial infarction, heart failure, cardiac ischaemia with angina,
Domestic work 7.1% cardiac ischaemia without angina, other cardiac diseases, other cardiovascular
0 diseases, other cardiovascular signs/symptoms, and paroxysmal tachycardia;
Unemployed 3.4% ®Number of valid cases: 149
Permanent leave 1.6%
Correlation between the SGRQ-C and the EQ-5D-5L
Temporary leave 1.1% R X
FEV VG i 03 questionnaires
+ + e
! (mean + 50) 18, Utility, as per the EQ-5D-5L, was strongly correlated
b with the total score of the SGRQ-C (rho = - 0.758). This
FEV,% (mean + SD) 66.7 + . . .
273 was higher than the correlation between each of their
Level of severity (%) coLD | 109, ~ components separately. On the other ha‘nd, the VAS
ol o5l score showed a moderate correlation with the Total
2% SGRQ-C score (rho = - 0.566), as well as with the Activ-
GOLD i 9.1% ity and the Impacts components, and a low correlation
GOLD IV 1.3% with the Symptoms component.
Unknown/not available 58.3%
Presence of exacerbations in the 36.7% . .
last 12 months (9%)° Discussion
Number of exacerbations in the last 06+ Few studies have estimated the HRQL of patients with
12 months (mean + SD)° 1.2 COPD in Spain. To our knowledge, this is the first study
Number of comorbidities (mean + 70+ to shed light on the relationship between HRQL and
D) 40 several clinical and socio-demographic characteristics of
Main comorbidities (%) Cardiovascular 575%  patients with COPD, including severity level, representa-
comorbidity tive of the COPD population in an autonomous commu-
Dyslipidaemia/Lipid 415%  nity (Extremadura). The main strengths of the present
metabolism disorder study are the use of a representative sample of adult pa-
gnComp“_Cat(Ed 383%  tients in Extremadura and the use of two different
ypertension HRQL questionnaires based on PRO measures: a general
Diabetes Mellitus (type 27.2%

1+ type 2)

quality of life questionnaire and a specific quality of life
questionnaire.
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a. Total b. Based on level of severity
1005 2.4 31 0.3 0.8 p=0.009 p=0.023 p=0.007 p=0.024 p=0.024
100% . 64 S —_—
104 42 = 8.6 50 100% -5 17 08 24
8.9 ! o4 =l :;:g: 309 [125] [75] [100] [67 5
80% 9.1 115 210 275 92 | /M |17 T 117 ——
il 80% |18 = lwza| 1 [200] [**2 |
H Extreme problems 13.7 o (- o S| [300] [1200] g5
181 — =1 |225| F— :
60% 183 . s 9.8 25| |58
@ Severe problems 191 80% 1193 : — — : . —
| — 150 122
[ Moderate problems 499, 20% 808 | 0] 30.0 —
74.6 i » 275 & 70.8
O Slight problems 55.9 o 58.5 56.7 57.5| [ |
- 435 51.8 20% 47.1 J— 400 439
1 No problems 225 300
) 0%
0% Gold Gold Gold Gold Gold Gold Gold Gold Gold Gold
Mobility  Self-care Usua Pain / Anxiety / -l HI-IV - -V -l -V -l -V I -1V
activities  discomfort depression
Mobility Self-care Usual activities | Pain/discomfort Anxiety/depression
c. Based on gender d. Based on age group
p=0.026 p=0.002 p=0.011 p=0.008 p<0.001 p=0.119 p=0.016 p=0.015 p=0.975 p=0.376
100% 1.7 1.7 ‘ 1.3 0.3 2.4 100% 30 08 4,0 1,3 03 23 0,3
X Moo [ }i@s 88 3736: s 5= [, F8 Bs] 61 ’ﬁ’ M BO ;ﬁﬁq [B1] [s7] [ex] =+
| |162| =2+ el i 140| —— 2 10,1 | = [102] | \ 14,4 169
80% 8.6 10.2 10.9 197 psteal 0 20,4 | == 1207 | %
% 35| —— =2 |146 Sl 80% 3 A5 | |
9.8 26.0 | |58 102 (194 (112 | |
112 17.0 16.6 1500 I ! — | | F 14,9 13,4
Co e = 1 |84 [ co% 199 177| (17.9| |1sa| — 1
| 222 181 6 ‘ 189 f
40% 16.4| |781 s} 1 [714 40% . 892 ===
: 4 65,9 62,3| |64,0
205 | 461 o W 55.1 . |s2s 32| (33| |s14
20% 28 39.0 38.8 26 20% 40,8
0% %
Male Female | Male Female | Male Female  Male Female Male Female <65ys 265ys <65ys 265ys <65ys 265ys <65ys 265ys <65ys 265ys
Mobility Self-care Usual activities Pain/discomfort Anxiety/depression Mobility Self-care Usual activities Pain/discomfort Anxiety/depression
Fig. 1 EQ-5D-5L dimensions. Total (a), based on level of severity (b), based of gender (c), and based on age group (d)

The total SGRQ-C score of our sample was 40.9
points. This value is similar to that reported by some
authors [22, 23] but lower than figures published by
others (approximately 44 points) [24, 25]. This differ-
ence may be attributed to previous studies using sam-
ples with a higher percentage of patients in advanced
COPD stages compared with our sample. Pathologies
like depression or anxiety significantly influence the
total SGRQ-C score [25], contribute to poorer HRQL
among these patients [26], and are more often associ-
ated with COPD compared with other chronic diseases
[27]. In our study, the Anxiety/Depression dimension
of the EQ-5D-5L identified a low percentage of patients
with some type of problem (n =140, 36.4%). However,
the breakdown by level of severity revealed a greater
prevalence of Anxiety/Depression in patients classified
as GOLD III-1V (N =23, 56.1%) compared with patients
classified as GOLD I-II (N =35, 29.8%). Finally, the
average utility of our sample was 0.72, which is lower
than that reported in previous studies [2, 24, 28].
Therefore, the presence of Anxiety/Depression, ad-
vanced stages of disease (GOLD III-IV), and worse
health outcomes (reduced utility in EQ-5D-5L and in-
creased Total SGRQ-C score) are interrelated. We be-
lieve that our results might reinforce the notion that
grouping GOLD cases as I-II and III-IV may be useful
and appropriate when analysing the impact of COPD
severity on the HRQL of patients [23].

The multivariate analysis revealed that HRQL is influ-
enced by level of COPD severity, number of exacerba-
tions in the last 12 months, education level, and gender.
Indeed, we found that advanced stages of COPD and a
higher number of exacerbations were related to the
worst results in HRQL. These findings are in line with
previous studies [29, 30], and underline the importance
of developing research on COPD treatments that may
hinder exacerbations and lower the progression of the
disease. Poor education and being a woman were also
associated with worse levels of HRQL. These findings
are also in line with previous studies [25, 28, 31, 32], and
suggest that any COPD prevention and treatment pro-
gram should be designed to reach the lower educated
segments of the population, and the female population.

Finally, Wacker et al. [24] reported a moderate correl-
ation between the EQ-5D-3 L and the SGRQ-C (- 0.56).
The correlation reported between both instruments in
the present study is higher (- 0.76), which may be ex-
plained by the use of the 5-level EQ-5D instead of the 3-
level EQ-5D, providing greater sensitivity in the assess-
ment of HRQL. On the other hand, the same study re-
ported a stronger correlation between the VAS score
and the SGRQ-C score (- 0.65) compared to our study
(-0.57).

Of course, this study is not without limitations. First,
the primary objective of our observational study was to
estimate the socio-economic burden of COPD in
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Table 2 EQ-5D-5L: Utility and VAS. Total and subgroups (level of severity, gender and age group)

Subgroups Number Utility VAS
Sgs\/ei“d mean + SD p-value mean = SD p-value
Level of severity
GOLD | 41 0.74 £ 035 0.003 59.8 + 244 0.040
GOLD I 79 0.77 £ 0.26 624 + 20.7
GOLD Il 35 0.58 + 0.31 500 + 212
GOLD v 5 048 + 045 65.7 + 30.1
Gender
Male 308 0.76 £ 0.28 <0.001 60.5 =220 0.001
Female 78 058 + 038 513+ 200
Age group
Under 65 80 081 + 022 0.023 593+ 207 0.837
65 years or older 306 070 £ 0.32 585+ 223
Total 386 0.72 £ 031 586+ 219

EQ-5D-5L EuroQol - 5 dimensions - 5 levels, VAS visual analogue scale, SD standard deviation, COPD chronic obstructive pulmonary disease

Extremadura [17], while measuring the HRQL of pa-
tients was a secondary objective. Therefore, given that
our sample size was designed to analyse the economic
burden of COPD it may not have sufficient statistical
power for performing HRQL analyses. Second, the sam-
ple design with affixation by gender and age groups
could potentially influence the results of the question-
naires, given that these variables influence HRQL.
Therefore, populations with different population pyra-
mids and different prevalence rates could yield different
results. Third, the severity level of COPD corresponds to
a variable constructed from information provided by the

clinical history. However, this information was missing
for the majority of the participants (58.3%). Indeed, al-
though all patients were diagnosed using spirometry, pri-
mary care records only collect information on the
number of spirometries that the patient had in the past
12 months, but do not necessarily provide the results of
those spirometries, nor the GOLD classification of the
patient. Had data been collected from pulmonology ser-
vices’ clinical records, information on lung function im-
pairment, and other clinical variables such as BMI and
number of exacerbations in the past 12 months, would
have been available for all patients. Fourth, in our

Table 3 SGRQ-C Score. Total and based on subgroups (level of severity, gender and age group)

Subgroups Number Symptoms Activity Impacts Total score
ggveag“d mean £ SD p-value mean £ SD p-value mean £ SD p-value mean £ SD p-value
Level of severity
GOLD | 41 38.6+£226 <0.001 457 +£288 < 0.001 276 +268 0.001 35.1£25.1 <0.001
GOLD I 79 403 +22.1 532+259 334+268 40.7 £ 236
GOLD Il 35 623+230 735+233 548+ 289 61.9+248
GOLD v 5 55.1+26.1 70.1+255 463 +33.7 5524282
Gender
Male 308 416+23.1 0256 50.6+ 285 0.004 3111272 0.002 390+ 249 0.003
Female 78 444 +233 613+280 420+269 484+243
Age group
Under 65 80 398+222 0376 44.7 £287 0.006 288+24.7 0.167 356+234 0.052
65 years or older 306 428+234 548 £ 284 345+ 281 422+253
Total 386 422+232 52.7£287 333+£275 4094250

SGRQ-C St. George Respiratory Questionnaire - COPD, COPD chronic obstructive pulmonary disease, SD standard deviation. Columns 3 to 6 show the mean and

SD that correspond to the number of valid cases shown on column 2
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Table 4 Results of stepwise multiple regression models for utility (EQ-5D-5L) and total score (SGRQ-C)

Dependent variable Explanatory variables® B coefficient® p-value 95% Cl Coefficient of determination
Total score (SGRQ-C) Intercept 35.604 <0.001 (29.278; —41.930) 0431
Level of severity 21.267 <0.001 (12.119; 30416)
Number of exacerbations in the 8445 <0.001 (5.140; 11.749)
past 12 months
Education level —18.147 <0.001 (—=27.469; —8.824)
Gender 19.693 <0.001 (8.864; 30.523)
Utility (EQ-5D-5L) Intercept 0.763 <0.001 (0.684; —0.842) 0.296
Number of exacerbations in the last —0.086 <0.001 (=0.127; = 0.044)
12 months
Level of severity -0.176 0.003 (-=0.291; — 0.061)
Education level 0.188 0.002 (0.071; 0.305)
Gender -0.157 0.024 (—0.293; —0.021)

Cl confidence interval, EQ-5D-5L EuroQol - 5 dimensions - 5 levels, SGRQ-C St. George Respiratory Questionnaire - COPD
?Explanatory variables included in the models: gender (0: male (reference category)/1: female), age in years, education level (0: no education and primary
education (reference category)/1: secondary and university education), level of severity (0: GOLD I-II (reference category)/1: GOLD IlI-IV), number of exacerbations

in the last 12 months and number of comorbidities
PUnstandardized B coefficient

sample, 13.7% of patients never smoked, which is less
than that reported in previous studies for Spain [2, 3].
Multiple studies highlight the significant prevalence of
COPD among never smokers [33]. However, if we agree
that COPD requires an exposure to smoking or to bio-
mass inhalation, then we cannot discard the possibility
of an overdiagnosis of COPD in the population of
Extremadura, particularly in the elderly population as
the FEV % ratio falls with age [2]. Fifth, we have no in-
formation on whether particular types of patients were
more likely to agree to participate in the study than
others. For example, if working patients were systematic-
ally more difficult to reach than patients who do not
work or who work from home, the sample might suffer
from a certain degree of socioeconomic bias. Sixth, the
cross-sectional design of our study only allowed us to
analyse the association between variables; it did not
allow us to evaluate any causal relationship. Finally, our
study is only representative of the COPD patient popula-
tion of Extremadura, one Spanish autonomous commu-
nity. Extremadura is only one of the 17 autonomous
communities in Spain and gathers only 2.35% of the
total Spanish population. Although this may limit the
generalizability of our results to the rest of the country,
the gender, age, socioeconomic distribution, and access
to health-care of the population are in line with average
values in Spain [34]. Therefore, there is no reason to as-
sume that the HRQL and its association with severity
level, gender, and education of the patients differ sub-
stantially from other regions in Spain.

Conclusion
This study sheds new light on the current HRQL of pa-
tients with COPD in one Spanish autonomous

community (Extremadura). We found that the dimen-
sions of HRQL that were most affected by COPD were
mobility, daily activities, and pain or discomfort. We also
found that severity of COPD, exacerbations, low educa-
tion level, and being female are factors that significantly
worsen HRQL and each of its dimensions. Health man-
agers should consider these interactions as part of their
usual activity in the management of COPD with the ul-
timate goal of meeting the specific needs of their pa-
tients and increasing their HRQL. In particular, any
program, strategy, or policy of health promotion regard-
ing COPD should not overlook the importance of pre-
venting exacerbations, where adherence to treatment
plays a fundamental role, as well as designing campaigns
that target women and less-educated social groups. This
study can serve as an example for future HRQL estima-
tions in other autonomous communities or nationwide,
with the aim to show the real magnitude of the impact
of COPD in Spain. This could help the Spanish National
Health System to design, prioritize resources, and im-
prove preventive programmes to enhance HRQL for all
COPD patients, in all regions of Spain.
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