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Abstract: Background and Objectives: Chronic obstructive pulmonary disease (COPD) is a growing
burden to society, and remains underdiagnosed in Italy. This study aimed at evaluating five validated
screening questionnaires to consider which one was the most accurate, and the optimal cut-off score
for each to be considered for the Southern Italian population. Materials and Methods: A total of
144 patients were recruited in the study. The age range was 46–85 years. All subjects underwent
spirometry, and completed the five questionnaires: CDQ, LFQ, COPD-PS, COPD-SQ, and CAPTURE.
Receiver-operator curves (ROC) were drawn for each questionnaire. The area under the curve (AUC),
sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), values for the
optimal cut-off score and previously recommended score were calculated and compared. Results: Of
the questionnaires, the CDQ, LFQ, and COPD-SQ had significant differences between COPD (n = 86)
and non-COPD (n = 52) groups. The AUCs for each questionnaire with (95%CI) were: CAPTURE,
0.602 (0.431–0.773); CDQ, 0.714 (0.555–0.872); LFQ, 0.331 (0.183–0.479; COPD-PS, 0.652 (0.497–0.807);
and COPD-SQ, 0.679 (0.520–0.837). Only the CDQ and COPD-SQ had significant AUC screening
characteristics. The optimal cut-off values for the CDQ, LFQ, and COPD-PS were modified to 22,
10, and 4, respectively. The COPD-SQ remained at 17. Conclusion: The CDQ and COPD-SQ can
discriminate between individuals with and without COPD in the Italian population. The CDQ has a
moderate screening accuracy, and the COPD-PS and COPD-SQ have low accuracy, when the optimal
cut-off scores are used. Of the five questionnaires assessed, the CDQ and COPD-SQ questionnaires
could be used for screening for COPD in the Southern Italian population.

Keywords: chronic obstructive pulmonary disease; screening; questionnaire; accuracy

1. Introduction

Chronic obstructive pulmonary disease (COPD) is defined as a heterogeneous lung
condition characterized by chronic and progressive dyspnea, a chronic cough, sputum
production, chest tightness, fatigue, dyspnea, and exacerbations [1]. The condition is due
to airway and/or alveoli abnormalities which lead to persistent, often progressive, airflow
obstructions [1]. The diagnosis of COPD is a clinical judgment made by healthcare profes-
sionals based on a combination of factors, including patient history, symptoms, physical
examination, and diagnostic test results, such as lung function, blood tests, chest X-ray
and high-resolution computed tomography. Interpretation of test results should always
be performed in the context of the individual patient’s clinical presentation [1]. COPD
continues to be a growing global burden, affecting around 10.3% of the world’s popula-
tion [2], with current estimates stating that over 50% of the patients are undiagnosed [2].
COPD is also projected to become the third leading cause of mortality by the year 2030, and
the seventh-highest in terms of burden of disease [3,4] Within the Italian population, the
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Superior Health Institute states that respiratory illness was responsible for 6.4% of total
deaths in 2002, 50% of which are attributed to obstructive diseases [5]. One cross sectional
epidemiological study undertaken in northern Italy found that 6% of men aged 46–55, and
11% of men aged 55–65, had been diagnosed with chronic bronchitis and, using smoking
rates, it was suggested that some 2.6 million men and women aged 45–70 years of age have
COPD [6]. The overall trend of the disease burden is also set to increase in the coming years,
with advances in population demographics in Italy having the third-oldest population
worldwide, coupled with an average life expectancy of 79.7 (males) and 84.4 (females)
years [7], and with improvements in the diagnosis and treatment of other causes of death,
such as cardiovascular disease, leading to potentially over 5.4 million deaths due to COPD
and related diseases worldwide by 2060 [1]. The high impact of COPD on the health system
in Italy is a combination of both underdiagnosis and, therefore, undertreatment of the
disease. The reasons for the above can be due to diagnostic challenges, since access to
spirometry tests may be limited in some healthcare settings, not all primary care physicians
are trained to interpret the results accurately, and/or to feelings of guilt, shame, fear of
being judged by healthcare providers, or to the fragmented Italian healthcare system, which
often lacks coordination and integration of care across different healthcare settings. This can
result in delayed diagnosis and treatment. This suggests that the financial cost burden may,
at least in part, be reduced by finding credible, economically viable health strategies which
can be implemented to reduce the principle means by which COPD burdens the health
system, such as the need for long term oxygen therapy, high hospitalization rates, and the
high proportion of costs related to acquired severe disabilities [8]. The Global Initiative for
Chronic Obstructive Lung Disease (GOLD) guidelines state that lung function assessment is
the gold standard for diagnosing COPD [1]. However, it is arduous to perform pulmonary
function tests for a large number of patients, especially at primary care levels. Therefore,
the low spirometry utilization rate may lead to underdiagnosis and/or misdiagnosis of
COPD. Population self-administered screening questionnaires could support identifying
patients at risk for COPD who need lung function testing [9]. The most frequently used
screening questionnaires for COPD include the COPD Diagnostic Questionnaire (CDQ),
COPD Population Screener (COPD-PS), COPD Screening Questionnaire (COPD-SQ), COPD
Assessment in Primary Care to Identify Undiagnosed Respiratory Disease and Exacerbation
Risk (CAPTURE), and the Lung Function Questionnaire (LFQ). The implementation of
screening tests for COPD offers numerous advantages, including early detection, improved
patient outcomes, targeted risk factor modification, cost-effectiveness, increased awareness
and education, and valuable data for research and public health planning. By identifying
COPD in its early stages, screening tests can facilitate timely interventions, leading to
improved patient outcomes, reduced healthcare costs, and a better overall management
of the disease. To date, no previous investigation has assessed the effectiveness of these
five questionnaires in screening for COPD in the Italian population, including which of the
above questionnaires might be the most suitable for this people. Thus, the aim of the current
study was to evaluate the screening accuracy of the five questionnaires in a Southern Italian
population, to consider which (if any) of the questionnaires was the most accurate, and the
optimal cut-off score for each to be considered for the Southern Italian population.

2. Materials and Methods
2.1. Patients and Study Design

We conducted a case–control study according to the Declaration of Helsinki guidelines.
The study was approved by the local Ethical Committee (protocol number: 5785). We
enrolled 144 patients attending to the outpatient clinic of the Respiratory Diseases Institute,
University of Bari, Italy, between January 2022 and December 2022. The age range was
46–85 years. All patients satisfied the selection criteria and provided informed consent.
Inclusion criteria were the following: age between 40 and 85 years; diagnosis of COPD
from less than 2 years and more than 1 year ago, according to GOLD guidelines (history
of current or prior smoking, chronic symptoms of sputum production or dyspnea during
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efforts, post-bronchodilator FEV1/FVC ratio < 70% and absence of clinical asthma or other
respiratory and/or cardiovascular abnormalities) [1]; COPD in the stable phase of the
disease (previous 8 weeks without exacerbations); an absence of other chronic respiratory
diseases; and ability to fill out questionnaires. Exclusion criteria were as follows: refusal to
provide written informed consent; previous established diagnosis of COPD; exacerbation
in the previous 8 weeks; history of other respiratory diseases and severe cardiac or renal
comorbidities; inability to complete questionnaires; inability or unwillingness to complete
lung function assessment; inhalation of bronchodilators or corticosteroids on the day before
the test. The questionnaires were face-to-face administered during a one-day visit by a
trained operator. The order of tests was randomized by self-designed sequence generator
software. After completing the set of five questionnaires, all participants underwent lung
function evaluation (Figure 1).
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2.2. Screening Questionnaires

The Lung Function Questionnaire (LFQ) is a five-item questionnaire which, using a
cut-off of 18 or below, has a sensitivity of approximately 82% and a specificity of 47% in a
primary care setting of current and former smokers [10]. Although, in the validation study
conducted by Hanania et al. [10], a higher AUC was higher for a cut-off of 16, it was deemed
more beneficial to have the cut-off set at 18 to try to combat the underdiagnosis of COPD,
thus avoiding missed diagnosis and allowing disease progression before intervention
occurs. The questionnaire itself comprises of five items relating to mucus production,
frequency of chest wheeze/whistling/rattles, exertional dyspnoea, number of years smoked
and age. Patients are also encouraged to speak to their doctor following the completion
of the questionnaire regarding symptoms regardless of their score, providing a direct
opportunity to improve patient–physician rapport [10].

The COPD Population Screener (COPD-PS) is a five-item questionnaire; using a cut-off
of 5 or greater, it has a sensitivity of 67% and specificity of 73% in a general population in
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Japan. It was created by Martinez et al. in 2008 [11], with the idea of identifying patients
with possible COPD in the general population. According to the authors, the cut-off score
may be modified to satisfy particular objectives; that is, a lower threshold score would yield
a higher number of patients deemed to have airway obstruction, thus identifying as many
potential COPD patients as possible, but reducing the specificity by including patients who
do not have an obstruction adequate to merit GOLD classification. On the contrary, the
score may be increased if the aim is to ensure, with a high specificity, all patients who meet
the threshold indeed have COPD [11].

The COPD diagnostic questionnaire (CDQ) is an eight-item tool designed by the COPD
Questionnaire Study Group from a cross-section of patients ≥40 years of age from the UK
and USA, with a history of smoking but without a definitive respiratory diagnosis. It was
not initially designed as a diagnostic tool and, indeed, does not seem to perform well as
such. Following several validation studies, it became apparent, however, that the CDQ
has the potential to be utilized as a tool to identify high-risk patients who should undergo
further spirometric analysis, and has been recommended by the United States Preventive
Services Task Force (USPSTF) [12].

The COPD Assessment in Primary Care to Identify Undiagnosed Respiratory Disease
and Exacerbation Risk (CAPTURE) questionnaire was developed by Martinez in 2016 [13],
and comprises five items with a total score of 6 points available. Scoring 0–1 represents
a low risk without need for further investigations, 2–4 a moderate risk with patients
recommended to follow up with a peak expiratory flow measurement with an inexpensive
device, and those scoring 5–6 points advised to undergo further evaluation including
spirometry [13]. It aims to identify patients with severe, high-risk, undiagnosed COPD in
primary care settings.

The COPD Screening Questionnaire (COPD-SQ) was developed by Zhou et al., based
on epidemiological data from 19,800 subjects in the Chinese population aged ≥40 [14]. The
associated AUC was 0.829 and, on subsequent validation with 3231 subjects, the AUC was
determined to be 0.812, again indicating a high accuracy. The questionnaire comprises
of a seven-item assessment, also explicitly including the exposure to biomass fumes as a
question, as well as other indicators of risk factor exposure, the frequency of cough and a
patient subjective description of their level of dyspnoea. Although the USPSTF found no
benefit in the utilization of patient screening questionnaires to uncover undiagnosed COPD
in asymptomatic persons, thus not recommending screening in the general population,
utilizing such questionnaires has uncovered COPD in a variety of settings. With prevalence
rates of between 12 and 25%, it has been proposed to reassess the validity of these screening
modalities and outcomes in the opportunistic detection in a targeted population [15].

2.3. Lung Function

Forced expiratory volume in the first second (FEV1) and forced vital capacity (FVC)
were measured using a spirometry system (Masterscreen-PFT, Erich Jaeger, GmbH, Hoech-
berg, Germany), and FEV1/FVC was calculated. All lung function measurements were
made strictly following the European Respiratory Society/American Thoracic Society stan-
dardization [16], both at baseline and after 20 min of the administration of 400 mcg of
salbutamol through a metered-dose inhaler coupled to an Aerochamber spacer.

2.4. Statistical Analysis

The Kolmogorov–Smirnov test was used to evaluate the normal distribution of the data.
Continuous parameters with a normal distribution are reported as the mean ± standard de-
viation, while those without a normal distribution are reported as the median (interquartile
range). Categorical values were analyzed using the chi-square test or Fisher’s exact test as
appropriate, and were reported as n (%). Continuous variables were compared by Student’s
t-test for independent samples for normally distributed data, or by Mann–Whitney U test
for non-normally distributed data. Spearman’s correlation test was used to compare the
questionnaires with each other and with the FEV1/FVC ratio. The optimal cut-off value



Medicina 2023, 59, 1252 5 of 11

of the screening questionnaire was defined as the one with the highest Youden index.
Receiver operating characteristic curves (ROC) were drawn for each questionnaire. The
sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV)
and area under the curve (AUC) were calculated, respectively, when the optimal cut-off
value and previously recommended one were taken. Sensitivity, specificity, positive and
negative predictive value and AUC were calculated with SPSS software. By multiple bino-
mial logistic regression analysis performed using the five questionnaires as independent
parameters, we calculated the accuracy in predicting COPD. The screening accuracy of each
questionnaire was evaluated by an AUC of 0.5–0.7, 0.7–0.9, 0.9–1.0 and 1.0 representing low,
moderate, high and perfect accuracy, respectively. The sample size of at least 50 patients per
group was calculated to obtain a 0.5 improvement in the minimum AUC (AUC = 0.631) of
the questionnaires to predict COPD used in a previous study [17], assuming an alpha error
of 0.05, a beta error of 0.20, and a study power of 0.80. Significance values were assumed
for p < 0.050. All statistical analyses were performed using SPSS for Windows 23.0 (SPSS,
Chicago, IL, USA).

3. Results

A total of 144 patients participated in the study. Among them, 138 individuals
completed all five questionnaires, undertook spirometry, and were included in analy-
sis (Figure 1). Table 1 represents the demographic characteristics of patients who undertook
spirometry testing and who completed all five questionnaires. Comparing the COPD
(n = 86) and non-COPD (n = 52) groups, no differences were reported in terms of age,
smoking status and BMI. In both groups, males were around five-fold more numerous
than females. As expected, lung function values were significantly lower in the COPD
group (p < 0.01), and the mean questionnaire scoring was higher for all questionnaires in
the COPD group. There was a statistically significant difference in the scoring between the
2 groups using the CDQ, LFQ and COPD-SQ questionnaires (Figure 2).

The AUC values for the questionnaires with 95% confidence interval were as follows:
CDQ = 0.714 (0.555–0.872), p = 0.002); LFQ = 0.331 (0.183–0.479), p = 0.043; COPD-PS = 0.652
(0.497–0.807), p = 0.021; COPD-SQ = 0.679 (0.520–0.837), p = 0.017; and CAPTURE = 0.602
(0.431–0.773), p = 0.320 (Table 2, Figure 3). The AUC findings suggest that the COPD-SQ,
and COPD-PS questionnaires could be utilized for the screening of COPD with a low
accuracy (0.5 < AUC < 0.7). The CDQ may also be used with a moderate accuracy (0.714).
The AUC value of all five tests combined was 0.742 (0.598–0.887), with a p value of 0.004.

Table 1. Comparison between COPD and non-COPD population.

COPD (n = 86) Non-COPD (n = 52) p-Value

Age (years) m ± sd 70.74 ± 7.16 67.17 ± 12.24 ns

Sex (M/F) 67/19 42/10 ns

BMI (kg/m2) m ± sd 28.42 ± 5.88 29.42 ± 3.87 ns

Pack-year 44.8 ± 21.9 42.3 ± 16.5 ns

Current smokers % 55 62 ns

FEV1 post-BD (L) 1.62 ± 0.59 3.20 ± 0.66 <0.01

FEV1/FVC post-BD 0.47 ± 0.12 0.78 ± 0.08 <0.01

CAPTURE 3.0 (2.0–4.0) 2.0 (1.5–3.5) ns

CDQ 26.0 (24.0–30.0) 22.0 (19.0–27.5) <0.05

LFQ 10.0 (8.0–12.0) 14.0 (12.0–17.0) <0.05

COPD-PS 6.0 (4.0–8.0) 5.0 (3.5–7.5) ns

COPD-SQ 22.0 (19.5–27.5) 19.0 (15.0–25.0) <0.05
For age, BMI, FEV1 and FEV1/FVC values are intended as mean ± standard deviation. BMI = body mass index.
ns = not significant.
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Figure 2. Box plot graphs for each screening test. (A) Comparison between COPD and non-COPD
population for the SQ-COPD screening test. (B) Comparison between COPD and non-COPD popula-
tion for the PS-COPD screening test. (C) Comparison between COPD and non-COPD population for
the LFQ screening test. (D) Comparison between COPD and non-COPD population for the CAPTURE
screening test. (E) Comparison between COPD and non-COPD population for the CDQ screening
test. *: p-value < 0.05. Abbreviations: CDQ: COPD Diagnostic Questionnaire; COPD-PS: COPD
Population Screener; COPD-SQ: COPD Screening Questionnaire; CAPTURE: COPD Assessment in
Primary Care to Identify Undiagnosed Respiratory Disease and Exacerbation Risk; LFQ: the Lung
Function Questionnaire.

Table 2. Characteristics of the five COPD screening questionnaires.

Questionnaires AUC CutOff Sensitivity Specificity PPV NPV p-Value

CAPTURE 0.602
(0.431–0.773)

≥2 90.47 17.64 73.07 42.85 ns

≥2 * 90.47 17.64 73.07 42.85 ns

CDQ 0.714
(0.555–0.872)

≥17 100 11.76 73.68 100 ns

≥22 * 88.09 52.94 82.22 64.28 <0.01

LFQ 0.669
(0.521–0.817)

≤18 100 5.88 72.4 100 ns

≤10 * 54.76 82.35 86.36 37.88 <0.05

COPD-PS 0.652
(0.497–0.807)

≥5 73.80 41.17 75.60 38.8 ns

≥4 * 97.61 23.52 75.92 80.0 <0.05

COPD-SQ 0.679
(0.520–0.837)

≥17 95.23 29.41 76.92 71.42 <0.05

≥21 * 66.66 58.82 80.0 41.66 ns

*: new cut-off (Youden index value). Abbreviations: CDQ: COPD Diagnostic Questionnaire; COPD-PS: COPD
Population Screener; COPD-SQ: COPD Screening Questionnaire; CAPTURE: COPD Assessment in Primary Care
to Identify Undiagnosed Respiratory Disease and Exacerbation Risk; LFQ: the Lung Function Questionnaire; PPV,
positive predictive value; NPV, negative predictive value; AUC, the area under the curve. ns = not significant.
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Figure 3. ROC curves for the five questionnaires using the study population. Abbreviations: CDQ:
COPD Diagnostic Questionnaire; COPD-PS: COPD Population Screener; COPD-SQ: COPD Screening
Questionnaire; CAPTURE: COPD assessment in Primary Care to Identify Undiagnosed Respiratory
Disease and Exacerbation Risk. LFQ: the Lung function questionnaire.

In this study, the optimal cut-off value was defined as the one with the highest Youden
index. Table 2 presents the PPV and NPV values for each questionnaire at the previously
recommended cut-off and optimal cut-off values. The optimal cut-off values were calculated
to be: CAPTURE ≥ 2, CDQ ≥ 22, LFQ ≤ 10, COPD-PS ≥ 4, and COPD-SQ ≥ 17.

Spearman’s correlation test showed that all questionnaires correlated with each other
and with the FEV1/FVC ratio (see Table 3), except for CAPTURE. The best correlation was
obtained by COPD-SQ and CDQ.

Table 3. Spearman correlation between questionnaires and FEV1/FVC ratio.

CAPTURE
R (p-Value)

CDQ
R (p-Value)

LFQ
R (p-Value)

COPD PS
R (p-Value)

COPD SQ
R (p-Value)

FEV1/FVC
R (p-Value)

CAPTURE 0.128 (0.333) −0.364 (0.005) 0.473 (0.000) 0.403 (0.002) −0.206 (0.118)

CDQ 0.128 (0.333) −0.456 (0.000) 0.303 (0.020) 0.622 (0.000) −0.426 (0.001)

LFQ −0.364 (0.005) −0.456 (0.000) −0.638 (0.000) −0.713 (0.000) −0.316 (0.015)

COPD-PS 0.473 (0.000) 0.303 (0.020) −0.638 (0.000) 0.506 (0.000) −0.334(0.015)

COPD-SQ 0.403 (0.002) 0.622 (0.000) −0.713 (0.000) 0.506 (0.000) −0.381 (0.003)

FEV1/FVC −0.206 (0.118) −0.426 (0.001) 0.316 (0.015) −0.334(0.015) −0.381 (0.003)

Abbreviations: R of Spearman (p-value). CDQ: COPD Diagnostic Questionnaire; COPD-PS: COPD Population
Screener; COPD-SQ: COPD Screening Questionnaire; CAPTURE: COPD screening questionnaire; LFQ; Lung
function questionnaire.

4. Discussion

To date, several questionnaires have been developed in different populations. The real-
ization that COPD is not simply a consequence of smoking, but that multiple environmental
factors can contribute to its development, gives a novel opportunity to employ various new
strategies to assist in the early recognition, diagnosis and potentially for the prevention of
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the disease development. The existence of precursor conditions, and the treatable traits
model, also allude to the benefit of early intervention. With current confirmatory diagnosis
taking approximately 6 years from symptom onset, it seems prescient to utilize simple,
effective, and widely distributable tools for COPD screening.

At the present time, in Italy, the importance of COPD is still insufficiently recognized
by the general public, nor is it diagnosed adequately. The immediate and long-term clinical,
social, and economic impact of the disease is also undervalued. With the prevalence set to
continue to rise, it seems prescient to utilize economically viable strategies and tools which
can be employed in a time-saving manner to rapidly identify undiagnosed COPD [18].
GOLD guidelines from 2022 proposed the potential benefit of introducing screening ques-
tionnaires in the primary care setting. Among the 5 investigated questionnaires, this study
suggests that the CDQ would be the best to employ in the early identification of patients
who have COPD. The COPD-SQ also has the potential to discriminate between COPD and
non-COPD patients in a Southern Italian population. The CDQ has a moderate screening
accuracy, and the COPD-SQ has low accuracy, when the optimal cut-off scores are used.
The COPD-PS also displayed low accuracy in screening for COPD; however, it did not
have significantly different scoring between non-COPD and COPD groupings. The ROC
curve demonstrated the CDQ to be the most accurate in the assessment of COPD, as well
as having the greatest correlation in determining reduction in the FEV1/FVC ratio. The
USPSTF has recommended the usage of the CDQ questionnaire, because it has a high
diagnostic accuracy [19]. With a cut-off value of 19, when used in symptomatic patients, the
CDQ has a sensitivity and specificity of 67.5% and 68.4%, from a recent study conducted
by Zhou et al. [17] At the optimal cut-off of 22 in the Southern Italian population, the
CDQ had a sensitivity of 88.09 and a specificity of 52.94, compared to 100% sensitivity and
11.76% specificity when 17 is taken as a cut-off. Of the five questionnaires evaluated, it
was deemed to have the best capacity to detect COPD (Table 2). The CDQ in this study
also had the greatest negative correlation to individuals FEV1/FVC of the five assessed,
and scoring interpretation could be useful in assessing the severity of airway obstruction
with moderate certainty (Table 3). Spyratos et al. compared the CDQ, COPD-PS and LFQ
questionnaires, demonstrating an NPV of 94–96% and an AUC of 0.794 [20]. The CDQ
could be employed in a variety of settings to screen for COPD with relative ease; however,
it was the longest questionnaire to complete, requiring input from a medical professional
to calculate pack years and BMI, and it should be noted that patient fatigue was an element
affecting its completion. Notably, the CDQ questionnaire was shown to be useful as a
screening tool in the Italian population; however, if compared with the previous literature,
the other parameters tend to show better outcomes in larger group size. Undoubtedly,
larger studies are required to unveil whether this might be a distinct feature of Southern
Italian population compared to others. The COPD-SQ could be utilized with a cut-off of
17. Zhou et al. found that the optimal cut-off in the Chinese population was 17, with an
AUC of 0.653 [18]. This study concurs with the low screening accuracy of the COPD-SQ.
Another observation also reported sensitivity, specificity, and AUC of COPD SQ as 76.8%,
75.5%, 44.9% and 0.76, respectively, with a cut-off of 16 used [21]. The suggestion is that the
COPD-SQ may be used to screen a larger Italian population in primary care with the cut-off
value of 17. The COPD-PS, when assessed at its originally intended cut-off value of 5,
yielded a sensitivity of 73.8% and specificity of 41.17%. In accordance with the intentions of
the developers when the optimal cutoff of 4 was used, sensitivity increased to 97.61%, with
the specificity dropping to 23.52%. To be useful as a screening tool for what is currently an
underdiagnosed disease, it would be of benefit to use a threshold which yielded a higher
sensitivity. In the Southern Italian population, the cut-off value of 4 could be utilized,
and would provide a high sensitivity of 97.61%, which could be of greater benefit when
utilizing the COPD-PS as an initial screening tool to identify potential airway obstruction,
and indicating that further spirometry assessment is required. A meta-analysis conducted
by Gu et al. demonstrated the AUC of the COPDPS to be 0.79, with a sensitivity of 74.52%
and a specificity of 70.24% at a cut-off of 4, further validating the COPD-PS validity as a
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screening tool [22]. The five-item questionnaire also considers acute symptomatic changes,
as well as the annual change in the patient’s functionality. This makes it particularly useful
in assessing the impact on the quality of life, and the risk of acute exacerbations, both of
which GOLD has put greater emphasis on establishing in their recent guidelines. Compar-
ative analysis of the COPD-PS and SQ shows the two to have a “moderate” correlation
((R 0.506) p < 0.05), and are comparable in the Southern Italian population sampled when
used to assess airflow obstruction. Tsukuya et al. also demonstrated the COPD-PS and
CDQ as being comparable in their ability to distinguish patients with and without airflow
obstruction [23]. Zhou et al., in a Chinese population, found that, of the five questionnaires
utilized in this study, the LFQ was of the highest diagnostic accuracy. (0.719 (0.688–0.747)).
They concluded that the CAPTURE and LFQ have a higher optimal cut-off than previously
reported (3 and 16, respectively) and that these values provide higher diagnostic accuracy
than previously reported [18]. In this study it can be stated that adjusting the cut-off to
10 for the LFQ would adjust the PPV to 86.36, while reducing the sensitivity to 54.76. The
AUC of the LFQ in this study also suggests it lacks the accuracy to be used as a screening
tool in the Italian population. The CAPTURE contains only five items, and is relatively
quick to complete. However, in this study it cannot be considered useful, due to its inability
to distinguish between COPD and non-COPD groups, and its low AUC value. Both the
CAPTURE and LFQ had the lowest FEV1/FVC correlation index of −0.206 and −0.316,
indicating that, of the five questionnaires, they were the weakest at predicting FEV1/FVC
ratios and subsequent severity of COPD [17].

The most important limitation of the study is the limited population sample size. In
future, enrollment will have to be increased in order to allow the validation of the results in
the general population. The fact that all questionnaires were completed simultaneously
invariably leads to fatigue on the part of the patient and inaccurate reporting. It was also
noted that a small percentage of patients struggled to complete the questionnaires due
to illiteracy, and required prompting to allow for questionnaire completion. Invariably,
this increases the risk of introducing operator bias into the study, and should be noted if
considering the usage of questionnaires to accurately follow diagnosed COPD patients’
responses to treatment interventions. Particular comments referred to the challenging
wording of certain questions and the requirement of patients to calculate BMI or smoking
status pack years. Another is that the benefit of completing questionnaires is not always
perceived by the patient, unlike the undertaking of more formal testing, and this may
influence their attitude and subsequent response to the interventions offered. Future
studies should attempt to integrate the usage of simple physiological assessment tools,
e.g., peak flow assessment with screening questionnaires, in order to assess for improved
sensitivity of COPD diagnosis. Longer-term management follow up, particularly once
treatable traits have been identified in the patient group, should be evaluated, and it would
be prudent to assess the adaptability of the screening questionnaires in the future to be
utilized as a reinforcing educational, behavioral, and monitoring tool relating to treatable
trait modification. This approach may be especially prudent, considering that both a
Cochrane review and subsequent meta-analysis concluded that hospital readmission rate
due to moderate to severe COPD exacerbations can be reduced, and better self-management
achieved in mild COPD patients [24].

In the general population, the role of spirometry for the screening of COPD is con-
troversial. Supporting data is weak, in reference to improving COPD outcomes or in
guiding management decision-making. GOLD, therefore, does not recommend spirometry
in asymptomatic individuals who have no “significant” exposure risk factors, as opposed
to those with symptoms and/or risk factors (>20 year pack history, recurrent chest infec-
tions, impaired lung development) for whom the diagnostic yield following spirometry
assessment is relatively high. If COPD is diagnosed at an early stage, and risk factors are
modified or eliminated completely, then the predicted functional pulmonary decline can be
decreased dramatically [25]. Novel approaches to screening, therefore, are being considered
and adapted, which attempt to embrace exposure risk, patients’ symptoms and combine
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with simple peak flow measurements. In various settings, these approaches can identify
previously undiagnosed COPD, usually in patients who have mild to moderate disease.

5. Conclusions

To conclude, of the five questionnaires assessed, the CDQ questionnaire is useful as
a screening tool in the Southern Italian population. It is an eight-item questionnaire, the
longest of those assessed and, as an alternative, less accurate screening tool for COPD, the
COPD-SQ could be utilized to assist in identifying patients with undiagnosed COPD.

Author Contributions: Conceptualization, S.D. and G.E.C.; methodology, S.G.; software, V.N.Q.;
validation, V.N.Q., S.D. and S.G.; formal analysis, V.N.Q.; investigation, S.G.; resources, A.P.; data
curation, M.R.V.; writing—original draft preparation, S.G.; writing—review and editing, S.D.; visual-
ization, C.S. and A.C.; supervision, G.E.C.; project administration, A.P.; funding acquisition, S.D. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Bari Poliba (protocol code 5785 date 12
July 2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Anonymized dataset can be provided at request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Agustí, A.; Celli, B.R.; Criner, G.J.; Halpin, D.; Anzueto, A.; Barnes, P.; Bourbeau, J.; Han, M.K.; Martinez, F.J.; de Oca, M.M.; et al.

Global Initiative for Chronic Obstructive Lung Disease 2023 Report: GOLD Executive Summary. Arch. Bronconeumol. 2023, 59,
232–248. [CrossRef]

2. Adeloye, D.; Chua, S.; Lee, C.; Basquill, C.; Papana, A.; Theodoratou, E.; Nair, H.; Gasevic, D.; Sridhar, D.; Campbell, H.;
et al. Global and regional estimates of COPD prevalence: Systematic review and meta–analysis. J. Glob. Health 2015, 5, 020415.
[CrossRef] [PubMed]

3. Diab, N.; Gershon, A.S.; Sin, D.D.; Tan, W.C.; Bourbeau, J.; Boulet, L.-P.; Aaron, S.D. Underdiagnosis and overdiagnosis of chronic
obstructive pulmonary disease. Am. J. Respir. Crit. Care Med. 2018, 198, 1130–1139. [CrossRef] [PubMed]

4. GBD 2019 Chronic Respiratory Diseases Collaborators. Global burden of chronic respiratory diseases and risk factors, 1990-2019:
An update from the Global Burden of Disease Study 2019. EClinicalMedicine 2023, 59, 101936. [CrossRef] [PubMed]

5. Marchetti, P.; Miotti, J.; Locatelli, F.; Antonicelli, L.; Baldacci, S.; Battaglia, S.; Bono, R.; Corsico, A.; Gariazzo, C.; Maio, S.; et al.
Long-term residential exposure to air pollution and risk of chronic respiratory diseases in Italy: The BIGEPI study. Sci. Total
Environ. 2023, 884, 163802. [CrossRef] [PubMed]

6. Stang, P.; Lydick, E.; Silberman, C.; Kempel, A.; Keating, E.T. The prevalence of COPD. Using smoking rates to estimate disease
frequency in the general population. Chest 2000, 117, 354s–359s. [CrossRef]

7. Available online: https://www.statista.com/statistics/568929/life-expectancy-at-birth-by-gender-in-italy/ (accessed on 20
January 2023).

8. Celli, B.R.; Cote, C.G.; Marin, J.M.; Casanova, C.; Montes de Oca, M.; Mendez, R.A.; Plata, V.P.; Cabral, H.J. The body-mass index,
airflow obstruction, dyspnea, and exercise capacity index in chronic obstructive pulmonary disease. N. Engl. J. Med. 2004, 350,
1005–1012. [CrossRef]

9. VAN Schayck, C.P.; Halbert, R.J.; Nordyke, R.J.; Isonaka, S.; Maroni, J.; Nonikov, D. Comparison of existing symptom-based
questionnaires for identifying COPD in the general practice setting. Respirology 2005, 10, 323–333. [CrossRef]

10. Hanaia, N.A.; Mannino, D.M.; Yawn, B.P.; Mapel, D.W.; Martinez, F.J.; Donohue, J.F.; Kosinski, M.; Rendas-Baum, R.; Mintz, M.;
Samuels, S.; et al. Predicting risk of airflow obstruction in primary care: Validation of the lung function questionnaire (LFQ).
Respir. Med. 2010, 104, 1160–1170. [CrossRef]

11. Martinez, F.J.; Raczek, A.E.; Seifer, F.D.; Conoscenti, C.S.; Curtice, T.G.; D’Eletto, T.; Cote, C.; Hawkins, C.; Phillips, A.L.
Development and initial validation of a self-scored COPD population Screener Questionnaire (COPD-PS). COPD J. Chronic Obstr.
Pulm. Dis. 2008, 5, 85–95. [CrossRef]

12. Stanley, A.J.; Hasan, I.; Crockett, A.J.; van Schayck, O.C.P.; A Zwar, N. COPD diagnostic questionnaire (CDQ) for selecting
at-risk patients for spirometry: A cross-sectional study in Australian general practice. Npj Prim. Care Respir. Med. 2014, 24, 14024.
[CrossRef] [PubMed]

https://doi.org/10.1016/j.arbres.2023.02.009
https://doi.org/10.7189/jogh.05.020415
https://www.ncbi.nlm.nih.gov/pubmed/26755942
https://doi.org/10.1164/rccm.201804-0621CI
https://www.ncbi.nlm.nih.gov/pubmed/29979608
https://doi.org/10.1016/j.eclinm.2023.101936
https://www.ncbi.nlm.nih.gov/pubmed/37229504
https://doi.org/10.1016/j.scitotenv.2023.163802
https://www.ncbi.nlm.nih.gov/pubmed/37127163
https://doi.org/10.1378/chest.117.5_suppl_2.354S
https://www.statista.com/statistics/568929/life-expectancy-at-birth-by-gender-in-italy/
https://doi.org/10.1056/NEJMoa021322
https://doi.org/10.1111/j.1440-1843.2005.00720.x
https://doi.org/10.1016/j.rmed.2010.02.009
https://doi.org/10.1080/15412550801940721
https://doi.org/10.1038/npjpcrm.2014.24
https://www.ncbi.nlm.nih.gov/pubmed/25010522


Medicina 2023, 59, 1252 11 of 11

13. Martinez, F.J.; Mannino, D.; Leidy, N.K.; Malley, K.G.; Bacci, E.D.; Barr, R.G.; Bowler, R.P.; Han, M.K.; Houfek, J.F.; Make, B.; et al.
A New Approach for identifying patients with undiagnosed chronic obstructive pulmonary disease. Am. J. Respir. Crit. Care Med.
2017, 195, 748–756. [CrossRef] [PubMed]

14. Zhou, Z.; Zhou, A.; Zhao, Y.; Chen, P. Evaluating the Clinical COPD Questionnaire: A systematic review. Respirology 2017, 22,
251–262. [CrossRef] [PubMed]

15. Epton, M.J.; Stanton, J.D.; McGeoch, G.R.; I Shand, B.; Swanney, M.P. The development of a community-based spirometry service
in the Canterbury region of New Zealand: Observations on new service delivery. Npj Prim. Care Respir. Med. 2015, 25, 15003.
[CrossRef] [PubMed]

16. Pellegrino, R.; Viegi, G.; Brusasco, V.; Crapo, R.O.; Burgos, F.; Casaburi, R.; Coates, A.; Van Der Grinten, C.P.M.; Gustafsson, P.;
Hankinson, J.; et al. Interpretative strategies for lung function tests. Eur. Respir. J. 2005, 26, 948–968. [CrossRef] [PubMed]

17. Zhou, J.; Yu, N.; Li, X.; Wang, W. Accuracy of Six Chronic Obstructive Pulmonary Disease Screening Questionnaires in the Chinese
Population. Int. J. Chronic Obstr. Pulm. Dis. 2022, 17, 317–327. [CrossRef]

18. Negro, R.D.; Bonadiman, L.; Turco, P.; Tognella, S.; Iannazzo, S. Costs of illness analysis in Italian patients with chronic obstructive
pulmonary disease (COPD): An update. Clin. Outcomes Res. 2015, 7, 153–159. [CrossRef]

19. Giurguis-Blake, J.M.; Senger, C.A.; Webber, E.M.; Mularski, R.A.; Whitlock, E.P. Screening for chronic obstructive pulmonary
disease: Evidence report and systematic review for the US preventative services task force. JAMA 2016, 315, 1378–1393. [CrossRef]

20. Spyratos, D.; Haidich, A.-B.; Chloros, D.; Michalopoulou, D.; Sichletidis, L. Comparison of three screening questionnaires for
chronic obstructive pulmonary disease in the primary care. Respiration 2017, 93, 83–89. [CrossRef]

21. Zhou, Y.-M.; Chen, S.-Y.; Tian, J.; Cui, J.-Y.; Li, X.-C.; Hong, W.; Zhao, Z.-X.; Hu, G.-P.; He, F.; Qiu, R.; et al. Development
and validation of a chronic obstructive pulmonary disease screening questionnaire in China. Int. J. Tuberc. Lung Dis. 2013, 17,
1645–1651. [CrossRef]

22. Gu, Y.; Zhang, Y.; Wen, Q.; Ouyang, Y.; Shen, Y.; Yu, H.; Wan, C.; Zhu, J.; Wen, F. Performance of COPD population screener
questionnaire in COPD screening: A validation study and meta-analysis. Ann. Med. 2021, 53, 1198–1206. [CrossRef] [PubMed]

23. Inoue, H.; Tsukuya, G.; Samukawa, T.; Matsumoto, K.; Fukuyama, S.; Kumamoto, T.; Uchida, A.; Koriyama, C.; Ninomiya, T.
Comparison of the COPD population screener and international primary care airway group questionnaires in a general japanese
population: The hisayama study. Int. J. Chronic Obstr. Pulm. Dis. 2016, 11, 1903–1909. [CrossRef] [PubMed]

24. Janjua, S.; Carter, D.; Threapleton, C.J.; Prigmore, S.; Disler, R.T. Telehealth interventions: Remote monitoring and consultations
for people with chronic obstructive pulmonary disease (COPD). Cochrane Database Syst. Rev. 2021, 7, CD013196. [CrossRef]
[PubMed]

25. Welte, T.; Vogelmeier, C.; Papi, A. COPD: Early diagnosis and treatment to slow disease progression. Int. J. Clin. Pract. 2015, 69,
336–349. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1164/rccm.201603-0622OC
https://www.ncbi.nlm.nih.gov/pubmed/27783539
https://doi.org/10.1111/resp.12970
https://www.ncbi.nlm.nih.gov/pubmed/28102972
https://doi.org/10.1038/npjpcrm.2015.3
https://www.ncbi.nlm.nih.gov/pubmed/25741629
https://doi.org/10.1183/09031936.05.00035205
https://www.ncbi.nlm.nih.gov/pubmed/16264058
https://doi.org/10.2147/COPD.S341648
https://doi.org/10.2147/CEOR.S77504
https://doi.org/10.1001/jama.2016.2654
https://doi.org/10.1159/000453586
https://doi.org/10.5588/ijtld.12.0995
https://doi.org/10.1080/07853890.2021.1949486
https://www.ncbi.nlm.nih.gov/pubmed/34282697
https://doi.org/10.2147/COPD.S110429
https://www.ncbi.nlm.nih.gov/pubmed/27574414
https://doi.org/10.1002/14651858.cd013196.pub2
https://www.ncbi.nlm.nih.gov/pubmed/34693988
https://doi.org/10.1111/ijcp.12522
https://www.ncbi.nlm.nih.gov/pubmed/25363328

	Introduction 
	Materials and Methods 
	Patients and Study Design 
	Screening Questionnaires 
	Lung Function 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

