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Background: Underdiagnosis of COPD is a relevant issue, and most frequently involves
patients at early stages of the disease. Physicians do not routinely recommend smokers to
undergo spirometry, unless they are symptomatic.

Aims: To investigate the effectiveness of voluntary lung function screening in bringing
to light patients with previously unknown COPD and to evaluate the relationships among
symptoms, smoking status, and airway obstruction.

Methods: A voluntary screening study for COPD was conducted during two editions of the
annual Fiera del Levante (2014 and 2015), an international trade fair in Bari. Subjects were
eligible for the study if they fulfilled the following inclusion criteria: age =35 years, smoker/
ex-smoker =5 pack-years (PYs), or at least one chronic respiratory symptom (cough, sputum
production, shortness of breath, and wheezing). A free post-P,-agonist spirometry test was
performed by trained physicians for each participant using portable spirometers. Post-B -agonist
forced expiratory volume in 1 second (FEV ):forced vital capacity ratio <0.7 was chosen to
establish the diagnosis of COPD. Sensitivity, specificity, and negative and positive predictive
values (NPVs and PPVs) of symptoms for the presence of obstruction were calculated.
Results: A total of 1,920 individuals were eligible for the study; 188 subjects (9.8%) met COPD
criteria. There was a 10.4% prevalence of COPD in subjects with one or more symptoms who had
never smoked or smoked =5 PYs. Among COPD patients, prevalence of symptoms increased
in the presence of FEV, <80%. COPD smokers were more symptomatic than smokers without
COPD. Sensitivity and specificity in all subjects with one or more symptoms were 87% and
32%, respectively, whereas in smoker subgroups, sensitivity and specificity were 71% and 41%
(=5 PYs) and 74% and 35% (=10 PYs), respectively. In all subjects, the presence of at least
one symptom was associated with a low PPV for COPD of 11%, but a very high NPV (96%).
These data did not change if the analysis was limited to smokers.

Conclusion: Voluntary public lung function screening programs in Italy are effective, and may
detect a large number of undiagnosed subjects with COPD in early stages. In our population,
COPD symptoms had low specificity and PPV, even considering smokers only.

Keywords: COPD underdiagnosis, COPD early stages, screening, spirometry

Introduction

COPD is characterized by airflow obstruction, and it is an important cause of mortality
and disability worldwide.! COPD should be suspected in subjects aged over 40 years
with any of the following signs: 1) persistent and progressive dyspnea, typically
worsened by physical exercise; 2) chronic cough, which may be intermittent and may
be unproductive, recurrent wheeze; 3) chronic sputum production with any pattern;
4) recurrent lower respiratory tract infections; 5) a history of risk factors, such as host
factors (eg, genetic factors, congenital/developmental abnormalities), tobacco smoke,
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smoke from home cooking and heating fuels, occupational
dust, vapors, fumes, gases, and other chemicals; and 6) family
history of COPD and/or childhood factors (ie, low birth
weight, childhood respiratory infections).?

Cigarette smoking is one of the leading causes of respi-
ratory diseases in Italy. In 2015, the Italian National Insti-
tute of Health found 25.1% smoking prevalence in Italian
males and 16.9% in females, for a total of 20.8%.> Tobacco
smoke is the main risk factor for developing COPD, though
some evidence suggests that other risk factors, such as
indoor air pollution, occupational exposure, and passive
smoking, are relevant,* ¢ especially in developing countries.
Therefore, an estimated 25%—45% of patients with COPD
have never smoked.” Nevertheless, that group, considered
at low risk, is usually excluded from screening studies of
COPD. The gold standard for COPD diagnosis is post-
bronchodilator (post-BD) spirometry performed in those
patients suspected of having COPD, allowing the detec-
tion of early-stage lung disease.>® The ongoing strategy
aims to identify undiagnosed COPD.? Underdiagnosis
most frequently involves patients at early stages of COPD.
Interestingly, about 95% of those in stage 1 (mild airflow
limitation) and 80% of those in stage 2 (moderate airflow
limitation) remain undiagnosed.’ The main reason is that
physicians do not routinely recommend smokers to perform
spirometry'®!! unless they are symptomatic, particularly
with dyspnea. Moreover, mild and even moderate COPD
can occur without complaints or symptoms, also hampering
early diagnosis.'? The period of most rapid decline in lung
function may occur much earlier than previously thought,
and it is during this period that aggressive testing strategies,
smoking-cessation efforts, and the initiation of treatments
may be beneficial.!*!* One method for early detection is a
voluntary public screening program. An example of volun-
tary screening is a respiratory therapist setting up a booth at
a fair and offering spirometry to anyone who walks by and
is interested.'>!¢ In Italy, few screening programs, usually
based on regional cohorts, have been performed to assess
the prevalence of COPD,""* and predictive models have
been based on administrative databases.?® Currently, there
is no consensus on how, when, and where public screening
with spirometry should be implemented. Based on these
factors, this study was performed with the primary aim of
investigating the effectiveness of voluntary lung function
screening in bringing to light patients with previously
unknown COPD. Secondarily, we aimed to evaluate the
relations among symptoms, smoking status, and airway
obstruction.

Materials and methods

A voluntary screening study for COPD was carried out during
two editions (September 2014 and 2015) of the yearly Fiera
del Levante, an international trade fair in Bari that gathers
visitors from many regions of southern Italy (mainly Puglia,
Basilicata, Campania, and Calabria) over 8 days. In 2015,
Puglia had a resident population of 4 million, Basilicata
575,000, Campania 5.9 million, and Calabria 2 million. The
percentage of smokers in the south and islands is 26.2% for
men and 17.2 for women.> With regard to environmental
pollution, Italy has the highest concentrations of pollut-
ants in Europe, with registration of the highest levels in the
northern regions.

In order to offer lung function testing to a large number of
visitors, a program entitled “Breath Days” was planned by the
principal investigators. Permission was obtained to place a test-
ing station in a central location of the fair, and the program was
advertised in local newspapers. The study was approved by the
institutional review board of Bari University General Hospital
and by the board of directors of the fair (Fiera del Levante).
All participants provided written informed consent.

Subjects were eligible for the study if they fulfilled the
following inclusion criteria: age =35 years, smoker/ex-
smoker =5 pack-years (PY's), or at least one chronic respiratory
symptom (cough, sputum production, shortness of breath,
and wheezing). Noninclusion criteria were previous diag-
nosis of obstructive lung disease and/or treatment with
long-acting BDs. Individuals unable to perform spirometry
were excluded. Complete demographic data were collected
for each subject included. Initially, all subjects underwent
a brief health survey consisting of questions about previous
diagnoses of chronic respiratory disease Afterward, Charlson
Comorbidity Index score was calculated according to the
specifications described by Charlson et al,?> and subse-
quently a questionnaire on four respiratory symptoms items
(yes/no) — presence of cough, sputum production, shortness
of breath, and wheezing — was completed. Data on past and
present smoking habits were also collected. Participants were
classified as current/ex-smokers if they had a smoking history
of at least 5 PYs. Smokers without symptoms were classi-
fied as “healthy smokers”. Never-smokers or those with <5
PYs were considered nonsmokers. Ex-smokers were former
smokers who had not smoked for at least 6 months.? To
calculate PYs, the average number of cigarettes smoked per
day was divided by 20 to obtain the number of packs per day
and multiplied by the total number of years of smoking.

A free post-BD (0.4 mg inhaled salbutamol) spirometric
test was performed by trained physicians for each participant
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using two portable spirometers (Spirolab II; Medical
International Research, Waukesha, WI, USA). This device
has been approved by the US Food and Drug Administration,?
meets 2005 America Thoracic Society/European Thoracic
Society performance standards, and allows direct visualiza-
tion of the flow—volume curve and expiration time.”> The
spirometers were regularly calibrated at the beginning of
each workday, cleaned, and maintained according to the
manufacturer’s instructions. Participants underwent a mini-
mum of three acceptable forced vital capacity (FVC) maneu-
vers. Efforts that were incomplete or in which the patient
coughed were excluded, and at the end the largest FVC and
the largest forced expiratory volume in one second (FEV )
were retained.’® Reference spirometry values established by
the European Coal and Steel Community were chosen.?” The
The Global Obstructive Lung Disease (GOLD) criterion of
FEV :FVCratio <0.7 after inhaled BD was chosen for COPD
diagnosis.? Finally, all subjects were divided in two groups:
COPD and not COPD. COPD airflow-obstruction severity
was based on GOLD staging criteria: 1, FEV =80% (mild);
2, FEV, =50%-<80% (moderate); 3, FEV, =30%—<50%
(severe); and 4, FEV, <30% (very severe).?

Statistical analysis

Analyses were performed using SPSS 20 (IBM, Armonk, NY,
US). A P-value <0.05 was considered significant. Univariate
comparisons between COPD and not-COPD groups were
performed by Student’s #-test for independent samples and
Mann—Whitney U-test for normally and abnormally distrib-
uted variables, respectively. Fisher’s exact test was used for
the analysis of categorical variables between two groups.
Sensitivity, specificity, negative predictive values (NPVs),
and positive PVs (PPVs) of symptoms for the presence of
obstruction were calculated. Logistic regression was used
to estimate the odds ratio for each symptom and smoking
history of =5 and =10 PYs. The Cronbach o-value used to
assess the generalizability of the four considered symptoms
items was 0.74.%

Results
A total of 2,587 volunteers participated in this study
(Figure 1); 572 subjects were excluded because they did
not meet the inclusion criteria, 81 were unable to perform
spirometry, and 14 did not sign informed consent. Among all
subjects found eligible for the study, 188 (9.8%) met COPD
criteria after post-BD spirometry.

The characteristics of the study population are summa-
rized in Table 1. The COPD group had more men and were

Volunteers who asked to be
screened for chronic
respiratory disease (n=2,587)

Informed consent not signed (n=14)

Inclusion criteria not met (n=572) |

Unable to perform spirometry (n=81)

]

A
| Eiigible subjects (n=1920) |

4

| Post-BD spirometry |

)

FEV,:FVC 20.7 FEV,:FVC <0.7
Not COPD COPD
(n=1,732) (n=188)

Figure | Design of the study.
Abbreviations: BD, bronchodilator (400 g salbutamol); FEV,, forced expiratory
volume in | second; FVC, forced vital capacity.

Table | Characteristics of the study population

Variables Not COPD COPD P-value
(n=1,732) (n=188)
Demographic data
Mean age, years 51.7x14.5 61x10 0.005
Age range, years
35-39 8.6 (149) 2.7 (5) 0.002
4049 9.9 (172) 9.5 (18) NS
50-59 24.5 (423) 26.6 (50) NS
60-69 38 (659) 39.9 (75) NS
=70 19 (329) 21.3 (40) NS
Male 56.4 (976) 72.3 (136)  <0.001
BMI 26.5%5.1 26.8+5.4 NS
Spirometric data
Post-BD FEV % predicted 100.6+16.5 82.1£17.3  <0.00I
Post-BD FVC% predicted 102.7£17 103.1£14.9 NS
Post-BD FEV :FVC 80.745.9 62.748.1 <0.001
History of smoking
Current smokers 38.5 (666) 44.7 (84) NS
Ex-smokers 39.5 (685) 31.9 (60) 0.048
Nonsmokers 22.0 (381) 23.4 (44) NS
Smoking exposure
Pack-years 14.3£13.9 22.4+12.6  <0.001
Symptoms
Cough 24.3 (421) 36.8 (69) <0.001
Sputum production 15.3 (265) 21.9 (41) 0.027
Shortness of breath 37.1 (643) 52.7 (99) <0.001
Wheezing 12.1 (210) 18.6 (35) 0.015
Symptoms =1 682 (1,182)  77.7 (146)  0.007
GOLD stage
| - 63.8 (120) -
2 - 36.2 (68) -
Comorbidities
Charlson Comorbidity Index ~ 0.41£0.72 1.66x1.1 <0.001

Note: Data presented as percentage (n) or mean (SD).

Abbreviations: NS, not significant; BMI, body-mass index; BD, bronchodilator;
FEV‘. forced expiratory volume in | second; FVC, forced vital capacity; GOLD,
Global Obstructive Lung Disease.
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Table 2 Frequency of symptoms in smokers and nonsmokers
Variables Nonsmokers Smokers =5 PYs* Smokers =10 PYs*
COPD Not COPD P-value COPD Not COPD P-value* COPD Not COPD  P-value*
Subjects, n (%) 44 (23.4) 381 (22) 144 (76.6) 1,351 (78.0) 128 (68.1) 957 (55.3)
Mean age, years 59.4+11.3 48.3%13.5 <0.001 60.6+11.8 52.4+149 <0.001 62.6+10.6 53.8+12.7 <0.001
FEV % predicted 85.2+14 103.4+15.3 <0.001  79.1£164 99.4t158 <0.001 76.1£15.2  96.4t14.3 <0.001
BMI 272460 254453 NS 26.615.7 27.145.6 NS 26.44+5.3 27.545.8 NS
Symptoms, % (n)
Cough 18.2 (8) 26.8 (102) NS# 424 (61)  23.6 (319) <0.001 44.5 (57)  27.6 (264) <0.001
Sputum production 18.2 (8) 16 (61) NS# 229 (33) 15.1 (204) NS 23.4(30) 20 (191) NS
Shortness of breath 75 (33) 55.4 (211) 0.015% 45.8 (66) 32 (432) 0.001 47.7 (61)  34.2(327) 0.003
Wheezing 364 (16) 21 (80) 0.034% 132 (19) 9.6 (130) NS 709 10.1 (97) NS
One or more symptoms 100 (44) 100 (381) - 70.8 (102) 59.3 (801) 0.007 742 (95)  65.1 (623) 0.046

Notes: *Includes current/ex-smokers; #Fisher’s exact test. If not specified, data presented as mean * SD.
Abbreviations: BMI, body-mass index; FEVI. forced expiratory volume in | second; NS, not significant; PYs, pack-years.

on average 10 years older than the not-COPD group. FVC%
was similar between the COPD and not-COPD groups. All
symptoms considered were more frequent in the COPD
group. All subjects with COPD belonged to GOLD 1 (63.8%)
and 2 (36.2%). Symptomatic COPD subjects were 77.7%.
Current cigarette smoking was similar between COPD and
not-COPD subjects. However, if measured by PY's, cigarette
smoking was higher in the COPD population.

Among never-smoker COPD subjects, higher average age
and more frequent shortness of breath and wheezing were
found. Conversely, COPD subjects in smoker subgroups had
more frequent cough. Shortness of breath was always present in
COPD subjects, including all subjects and subgroups. Wheez-
ing was more present in COPD subjects in the nonsmoker
group, showing no differences in all smokers comparing
COPD with not-COPD subjects. COPD smokers were more
symptomatic than not-COPD smokers (Table 2).

There was a 10.4% prevalence of COPD in subjects
with at least one symptom, who had never smoked, or had
smoked =5 PYs. This percentage was similar when considering
all subjects with at least one symptom (11%) and smokers only
(10.7%) (Table 3). Healthy smokers had the lowest prevalence
of COPD. Cough, sputum, shortness of breath, and wheezing
were more frequent in moderate-COPD-stage cases compared
to mild-stage cases (Table 4). Symptoms were also significantly
associated with airway obstruction. Cough was the symptom
that showed the greatest odds ratio [OR] for COPD in smoker
subgroups (OR 2.38), whereas shortness of breath was highest
when considering all subjects (OR 1.88). Moreover, smoking
=10 PYs showed an OR for association with COPD of 1.73
(95% confidence interval [CI] 1.25-2.38) and was significantly
greater than the OR for smokers =5 PY (Table 5).

Table 6 shows the symptom sensitivity, specificity,
and PVs for COPD in all subjects and in two subgroups of

smokers (=5 and =10 PYs). When all subjects were con-
sidered, the sensitivity and specificity of cough were 37%
and 76%, respectively. In the same group, a sensitivity of
53% was related to shortness of breath, with specificity of
63%. Values of sensitivity and specificity for each symptom
were similar in the two groups of smokers considered. For
each symptom, even considering the presence of one or more
symptoms, PPVs were low and NPVs high. Sensitivity and
specificity in all subjects with one or more symptoms were
87% and 32% respectively, whereas in smoker subgroups,
sensibility and specificity were 71% and 41% (=5 PY), 74%,
and 35% (=10 PY), respectively.

Discussion

To the best of our knowledge, this is the first broad COPD
public screening of volunteers in Italy. Our study showed
that 9.8% of adults who voluntarily participated in a public
screening program had COPD and 77.7% had at least
one symptom related to COPD. The south of Italy lacks
population studies evidencing the prevalence of COPD. The
regional health care information system database of Puglia

Table 3 Prevalence of COPD

N COPD Prevalence

subjects (n) (%)
All subjects 1,920 188 9.8
Nonsmokers 425 44 10.4
(I or more symptoms)*
All subjects with 1,328 146 I
| or more symptoms
All smokers =5 PYs 1,351 144 10.7
Healthy smokers =5 PYs 592 42 7.1
All smokers =10 PYs 1,085 128 11.8
Healthy smokers =10 PYs 367 33 9

Note: *Nonsmokers without symptoms were not included in study population.
Abbreviation: PYs, pack-years.
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Table 4 Percentage of symptoms in COPD cases by FEV,

Symptom, % (n) FEV, =80% FEV, <80%  P-value
(n=120) (n=68)

Cough 30 (36) 48.5 (33) 0.012

Sputum production 13.3 (16) 35.8 (25) <0.001

Exertional breathlessness ~ 41.7 (50) 72.1 (49) <0.001

Wheezing 13.3 (l6) 27.9 (19) 0.019

Abbreviation: FEV , forced expiratory volume in | second.

indicated a prevalence of 7% in the population aged over
40 years.”” The prevalence of COPD in people aged =45
years in Puglia, according to data from the Quadro Project,
was 3.1%.%° Considering this, our findings suggest that the
organization of a voluntary public lung function screening
program allowing participants to self-select for a “lung test”
may be an effective approach to ensure high-yield detection
of undiagnosed COPD.

In the current study, COPD nonsmoking subjects were
23.4% of all the COPD population. Although we know
that, as indicated by Mclvor and Tashkin,*! the presence of
chronic respiratory symptoms in addition to the smoking
habit is considered essential for many population-screening
programs to identify patients at risk for COPD,* our data,
according to Ohar et al,*® suggest that we should have doubts
toward this indication. Even the results of Bednarek et al
indicated that limiting screening to smokers would have
reduced the number of COPD diagnoses by 26%.%" Likewise,
Whittemore et al reported that a quarter of COPD cases in the
US occurred in never-smokers.*® Our data are also supported
by two similar proportions of 22.9% and 23.4% in the UK
and Spain, respectively.3**

Foremost symptoms in our group of COPD nonsmok-
ers were shortness of breath and wheezing and to a lesser
extent cough and sputum. As known, COPD risk factors in
nonsmokers may include genetic factors, outdoor air pollu-
tion (from traffic and other sources), environmental smoke
exposure, biomass smoke, and occupational exposure. These
factors probably played a crucial role in our nonsmokers.

Table 5 Odds ratios and 95% Cls for having COPD

Symptom All subjects Smokers =5 Smokers =10
(n=1,920) PYs (n=1,495) PYs (n=1,085)
Cough 1.81 (1.32-2.48) 2.38 (1.67-3.39) 2.1 (1.45-3.07)

Sputum production .54 (1.07-2.24)
Shortness of breath 1.88 (1.39-2.55)

1.67 (1.10-2.53) 123 (0.79-1.9)
1.80 (1.27-2.54) 1.75 (1.21-2.54)

Wheezing 1.66 (1.12-2.46) 1.42 (0.85-2.39) 0.67 (0.33—1.36)
Smoking =5 PYs  0.92 (0.65-1.32)
Smoking =10 PYs  1.73 (1.25-2.38)

Abbreviations: Cl, confidence interval; PYs, pack-years.

Indeed, the prevalence of the disease in this subgroup was
similar to the group of smokers and the subgroup of healthy
smokers with smoking history at least 10 PYs. This last point
emphasizes the importance of conducting epidemiological
studies of nonsmokers with symptoms related to COPD in
southern Italy that also investigate current prevalence and
possible causes. In the subgroup of healthy smokers (=5 PY)
we found the lowest prevalence of COPD (7.1%). This can
be linked to the US Preventive Services Task Force for
screening COPD,*' which stated that there is no real benefit
of screening COPD in asymptomatic subjects, and also that
early detection of COPD before the development of symp-
toms does not alter the course of the disease or improve
patient outcomes. As shown in other large studies,*** in our
population symptoms were more frequent in the subgroup
of lower FEV %, and mean FEV % was inversely related to
the number of symptoms.

We showed that ORs for smoking history =10 PY's was
similar to ORs for the four symptoms considered in all subjects.
This result warrants a COPD symptom-based approach not
just about smoking when undergoing screening in a group
of smoking and/or symptomatic volunteers. When consider-
ing the subgroups of smokers, the OR for cough remained
the most likely symptom of COPD in smokers of =5 PYs.
Our data also showed that the probability of finding COPD
in subjects with chronic symptoms, such as cough, sputum,
shortness of breath, and wheezing, increased when consider-
ing smokers of at least 5 PYs, as opposed to the subgroup
of smokers of at least 10 PYs. It is likely that in the latter
group, the symptoms were related to smoking. In fact, it is
known that some smokers without airflow obstruction none-
theless report cough, sputum production, and shortness of
breath.>*# The OR of shortness of breath was the highest
considering all subjects, whereas it was reduced in subgroups
of smokers. However, it has been previously described that
COPD subjects have a tendency to underestimate shortness
of breath, even when associated with significant compro-
mise of everyday activities, ranking their disease as mild
or moderate.*

Previous studies showed that symptoms were nonspecific
and poor predictors of COPD.** This occurs because the
symptoms of COPD considered are often seen in subjects with
normal lung function.* Similarly, our data reported that the
presence of symptoms had low specificity. At the same time,
high sensitivity was associated with the presence of at least
one symptom: these data suggest that use of COPD-symptom
questionnaires may be useful, even in a population of vol-
unteers, to select a group of subjects to undergo screening
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Table 6 Sensitivity, specificity, PPVs, and NPVs of symptoms for COPD

Symptom All subjects (n=1,920) Smokers =5 PYs (n=1,495) Smokers =10 PYs (n=1,085)
Sensitivity Specificity PPV NPV Sensitivity Specificity PPV NPV Sensitivity Specificity PPV NPV
Cough 37 76 14 92 42 76 16 93 45 78 18 93
Sputum production 22 85 13 9l 23 85 14 9l 23 80 14 89
Shortness of breath 53 63 13 92 46 68 13 92 48 66 16 90
Wheezing 19 88 14 9l 13 90 13 90 7 90 8 88
One or more symptoms 87 32 Il 96 71 41 I 93 74 35 13 91

Abbreviations: NPV, negative predictive value; PPV, positive predictive value; PY, pack-years.

spirometry. Moreover, symptoms considered individually,
as is known, are characterized by low sensibility and high
specificity, with the exception of dyspnea, probably because
they are in many other respiratory and cardiovascular diseases.
Also, the symptoms individually or combined (one or more)
showed a low PPV and high NPV. Therefore, the absence of
symptoms allows a prediction with good probability that an
individual of this population is healthy. Nonetheless, exclud-
ing asymptomatic patients reduced the number of COPD
diagnoses by 22.3%. Sensitivity, specificity, PPV, and NPV
in this study were similar when including in the analysis only
subjects with a smoking history.

The totality of COPD subjects in our cohort were mild
and moderate. These remarks may be relevant, because
recent emerging evidence suggests that the decline in lung
function occurs faster in the earlier stages of disease.'>¥
Moreover, considering that exacerbations affecting all stages
of COPD, as reported by the ECLIPSE study,’! are associated
with an accelerated rate of decline in FEV, and worsening
of quality of life,”>3 it is easy to understand that early diag-
nosis is determinant not only in advanced cases but also in
mild ones. Early diagnosis may provide the opportunity to
prevent further deterioration in lung function, encouraging
prompt smoking cessation, change in lifestyle, and treatment
with inhaled BDs. In this regard, pharmacological therapy
in moderate disease is associated with reduced decline of
FEV, and mortality,**** even after adjustments according to
GOLD stage.>® Furthermore, O’Donnell et al showed that
modest but consistent improvements in airway function,’’
lung volume, and exercise dyspnea can be observed in mild-
COPD smokers treated with BDs. Considering these benefits,
BD treatment at early stages may reduce the frequency of
exacerbations by the same mechanisms that prevent exac-
erbations in severe stages of the disease.’® Our data, in the
light of these considerations, seem to support our screening
approach.

Although the study population included patients of mod-
erate and mild stages, Charlson Comorbidity Index scores

increased in patients with COPD. This finding was in line
with the evidence that the presence of comorbidities is not
related to GOLD-stage severity, and thus it is necessary to
investigate them even in early stages of the disease.”® Some
limitations of our study have to be taken into account. First,
we did not investigate the roles of passive smoking and
occupational exposure. Moreover, we cannot rule out that
some patients refused to report lung disease already known
or did not have high-enough health literacy to understand or
remember their diagnosis. In addition, we cannot exclude the
presence of unknown asthma—COPD overlap syndrome cases
among COPD patients and/or unknown asthmatic subjects
in the not-COPD population. Finally, the low number of
subjects of severe stage, certainly due to the population’s
recruitment method, limits the generalizability of our findings
to the early stages of the disease.

In conclusion, voluntary public lung function screening
programs in Italy may detect a large number of undiagnosed
people with COPD in early stages. Screening programs on
a voluntary basis like ours can counteract FEV, decline
precociously, and also, showing altered functional data in
the population, can ease smoking cessation.®® On the other
hand, our results should be interpreted with caution, given
the chance of disadvantages of COPD screening, such as
the effects of overdiagnosis, the possibility of unneces-
sary treatment and potential side effects of the spirometry
maneuvers.! Symptoms are significantly associated with
airway obstruction, but are not useful for predicting COPD
in large voluntary screening programs, and exhibited low
sensitivity, low PPV, and high NPV. By limiting the screen-
ing to smokers of at least 5 PY's and excluding nonsmokers
with at least one symptom from the screening, the total
number of COPD diagnoses may be reduced by 23.4%.
Furthermore, by excluding all asymptomatic patients, the
number of COPD diagnoses was reduced by 22.3%. Future
COPD-screening studies should consider all symptomatic
individuals, beyond history of smoking, to reduce the risk
of underdiagnosis.
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