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Abstract
Background: Symptoms of COPD are frequently disregarded by patients and also by general practitioners (GPs)
in early stages of the disease, that consequently is diagnosed when already at an advanced grade of severity.
Underdiagnosis and undertreatment of COPD and scarce use of spirometry are widely recurrent, while a better
knowledge of the disease and a wider use of spirometry would be critical to diagnose more patients still
neglected, do it at an earlier stage and properly treat established COPD. The aim of Pneumocafè project is to
improve, through an innovative approach, the diagnosis and management of COPD at primary care level
increasing the awareness of issues pertaining to early diagnosis, adequate prevention and correct treatment of
the disease.
Methods: Pneumocafè is based on informal meetings between GPs of various geographical zones of Italy and
their reference respiratory specialist (RS), aimed at discussing the current practice in comparison to suggestions
of official guidelines, analyzing the actual problems in diagnosing and managing COPD patients and sharing the
possible solution at the community level. In these meetings RSs faced many issues including patho-physiological
mechanisms of bronchial obstruction, significance of clinical symptoms, patients’ phenotyping, and clinical approach to
diagnosis and long-term treatment, also reinforcing the importance of a timely diagnosis, proper long term treatment
and the compliance to treatment. At the end of each meeting GPs had to fill in a questionnaire arranged by the
scientific board of the Project that included 18 multiple-choice questions concerning their approach to COPD
management. The results of the analysis of these questionnaires are here presented.
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Results: 1, 964 questionnaires were returned from 49 RSs. 1,864 questionnaires out of those received (94.91% of the
total) resulted properly compiled and form the object of the present analysis. The 49 RSs, 37 males and 12 females,
were distributed all over the Italian country and practiced their profession both in public and private hospitals
and in territorial sanitary facilities. GPs were 1,330 males (71.35%) and 534 females (28.64%), mean age
56,29 years (range 27-70 yrs). Mean duration of general practice was 25.56 years (range: 0,5-40 yrs) with a mean
of 1,302.43 patients assisted by each GP and 2,427,741 patients assisted in all. The majority of GPs affirmed that
in their patients COPD has a mean-to-great prevalence and a mean/high impact on their practice, preceded only
by diabetes and heart failure. Three-quarters of GPs refer to COPD guidelines and most of them believe that a
screening on their assisted patients at risk would enhance early diagnosis of COPD. Tobacco smoking is the main
recognized cause of COPD but the actions carried out by GPs to help a patient to give up smoking result still insufficient.
The majority of GPs recognize spirometry as necessary to early COPD diagnosis, but the main obstacle pointed out to its
wider use was the too long time for the spirometry to be performed. GPs’ main reason for prescribing a bronchodilator
is dyspnea and bronchodilators preferably prescribed are LABA and LAMA. Control of patient’s adherence to therapy is
mainly carried out by GPs checking the number of drugs annually prescribed or asking the patient during a control visit.
Finally, about how many COPD patients GPs believe are in their group of assisted patients, a mean range of 25-40
patients was reported, that is consistently below the forecast based on epidemiological data and number of
patients assisted by each GP.
Conclusions: The results obtained with this project confirm the validity of this informal approach to professional
education. Furthermore, this inquiry provided important insights about the general management of COPD and the
process of integration between RS and GPs activities on this disease condition in the long run.
Keywords: COPD diagnosis, Early diagnosis, General practice, GPs, Respiratory specialist, Spirometry

Background
Chronic Obstructive Pulmonary Disease (COPD) is a
respiratory pathological condition caused by a chronic
abnormal response to noxious inhaled agents, mainly
cigarette smoking, characterized by persistent and mostly
irreversible airflow limitation determined by bronchial
alterations (chronic bronchitis), small airways disease
and parenchymal destruction (pulmonary emphysema),
and associated with systemic complications and frequently
occurring comorbidities (cardiovascular diseases, cancer,
osteoporosis etc.) [1-3].
Noncommunicable diseases, among which COPD holds
a prominent position, are responsible for more than 35
million deaths worldwide, a conspicuous rate that increased from 57% of total mortality in 1990 to 65% in
2010, and also sets a relevant burden in terms of
disability-adjusted life-years (DALYs) [4-6]. Estimates
of COPD prevalence in Europe are between 5 and 10%
with a wide variation among different countries and in
relation to the employed methodology, while the mortality
rate is about 18 per 100,000 subjects per year [7].
Respiratory diseases are the third cause of death in
Italy and COPD is responsible for about half of respiratory
deaths when lung cancer is excluded [8]. On the basis of
the National Institute of Statistics (ISTAT) data [1], about
5% of adult Italian males are allegedly affected by COPD
and about 4% of women (i.e some 2,600,000 of Italian
citizens). However Viegi et al. found that 9.9% of
people between 25 and 45 years suffer from obstructive

disorders while in the overall age-range of 25-73 years
a percentage spanning from 11% to 40% of people are
affected depending on which criterion is applied among
European Respiratory Society (ERS), clinical criteria, or
American Thoracic Society (ATS) ones [9]. This hypothesis
is supported also by a study in the real world which demonstrated relevant underdiagnosis and undertreatment [10].
This respiratory disease represents also a heavy charge
in terms of social and economic costs, especially when it
has reached a more advanced severity with increased
incidence of acute exacerbations and hospital admissions.
At this stage, there is an unavoidable need for continuous
use of bronchodilators, inhaled or systemic corticosteroids
and antibiotics, long-term oxygen therapy, rehabilitative
programs, and other treatments related to various comorbidities, mandatory to improve and maintain patient’s
health status [11-13].
COPD presents with persistent cough, sputum production, dyspnea and decreased exercise tolerance, but
these symptoms are often disregarded by patients, in
the majority smokers, in less severe stages of the disease
because considered as unavoidable consequence of smoking habits instead of evidence of a disease. In fact, several
studies demonstrated that the patient may well experience
symptoms but do not always report them to his General
Practitioner (GP) [14,15]. Thus, in most cases the diagnosis
of COPD is carried out when the disease has already
reached a moderate-to-severe level both of airflow obstruction and symptoms [16-18].
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Using questionnaires focused on smoking status and
respiratory symptoms in primary care can favour the
early detection of COPD [19] as well as the use of the
cards of respiratory risk [20]. Both these methods can
screen patients and address them to a spirometry in
order to confirm the diagnosis of COPD [21]. Indeed,
spirometry is performed in a low percentage of patients
suspected to have COPD and the diagnosis is often
based on clinical findings only [22]. Recent data from
particularly committed GPs database show a percentage
of COPD diagnosis backed by spirometries of 60% [23].
Office spirometry [24] has been proposed as a mean to
increase the amount and the correctness of COPD diagnoses and it proven to be feasible by general practitioners
(GPs). However many problems concerning time availability, competence to interpret the results, patient’s adherence to test, and other organizational factors have so far
impaired a more widespread use of spirometry, that is an
easy doing test, very important to qualify the diagnosis,
and assess the grade of disease severity together with other
clinical parameters like number of previous exacerbations,
nutrition status, dyspnea score etc. [25]. Likely, a critical
factor to extend the diffusion of spirometry in general
practice would be to increase GPs believe of its utility
for the diagnosis of COPD, as demonstrated in some
studies [26].
Many international guidelines have been published in
the last ten years [3]. Since 2011 there are Italian official
guidelines from the Ministry of Health [1], which have
been updated in 2013 by the three mayor respiratory
scientific societies together with a GP scientific society
[2]. All these documents give recommendations on
how to improve the diagnosis and treatment of COPD
patients and to control the costs of this disease. However,
there are many proofs that guideline recommendations
for management of COPD are not adequately followed in
clinical practice both by GPs [27] and also by some respiratory specialists especially in relation to treatment
[28,29]. In particular, the observed prevalence of COPD in
records of GPs is notably lower than would be expected
according to what found using health questionnaires and
specific studies [30] and this means that a great part of patients are not diagnosed and consequently not treated.
These missing diagnoses have been measured in Italy in
situation applying the WHO-GARD strategy for diagnosis
(and were shown to reach percentage as high as 70%) [31].
On the other hand, respiratory specialists mainly deal with
severe or very severe COPD, often in hospital, having
scarce possibility to manage less severely affected subjects
who undergo the greater reduction of respiratory function
and represent the more consistent part of COPD patients.
Such a situation clearly points out the need for a close
cooperation between GPs and respiratory specialists to
increase the knowledge of COPD risk factors, its clinical
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and functional peculiarities, especially in the initial stages,
the differential characteristics from other respiratory
obstructive diseases like asthma, and the correct management and follow-up. A better knowledge of the disease
and a wider use of spirometry are critical to diagnose
more patients still neglected, do it at an earlier stage and
properly treat established COPD.
Moreover, once diagnosed, patients suffering from COPD
in most cases (except, in some areas in Italy, people treated
with long term oxygen therapy) do not experience no long
term follow up of the disease and no offer of pulmonary
rehabilitation [28] while they are poor compliant with
the pharmacological treatment [32].
In the light of the above mentioned considerations,
FISAR (the charity of reference of the Italian Interdisciplinary Association for Research in Lung Disease - AIMAR,
advocating for respiratory health improvement) devised
and realized a project, called Pneumocafè using an informal setting of meetings (i.e. non ECM events) between
GPs and their respiratory specialists (RSs) of reference.
The aim of Pneumocafè project is to improve, through
an innovative approach, the diagnosis and management
of COPD at primary care level, increasing the awareness of
issues pertaining to early diagnosis, adequate prevention
and correct treatment of the disease.

Methods
The project was based on a series of informal meetings
to be held all over the Italian territory where a RS, after
pointing out the main characteristics of COPD diagnosis
and management, discussed in a colloquial manner with
the attending GPs their current practice compared with
what official guidelines suggest, analyzed the actual problems in diagnosing and managing COPD patients, and
shared the possible solutions at the community level for a
more correct approach to these issues.
In the space of 30-45 days 50 RS, selected as to cover
all Italian territory, had to perform a mean of 5 meetings
lasting about 2 hours, each including a group of 10 GPs
working in their reference zone. Thus, at the end of the
arranged period, each RS would have met about 50 GPs.
Time and location of the meetings were scheduled in
agreement with the GPs, generally in hospital clinic or
in GP’s group surgery. In these meetings RSs, also starting
from clinical cases reported by them or by attending GPs,
faced many issues including patho-physiological mechanisms of bronchial obstruction, significance of clinical
symptoms, patients’ phenotyping, and clinical approach
to diagnosis and long-term treatment, and gave strength
to messages concerning the importance of a timely diagnosis, proper long term treatment and the compliance to
treatment.
RSs were recommended to present practical materials
like representative spirometric graphs, questionnaires, and
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educational booklets, already sent them by the scientific
board of the project. These tools represented the basis for
a discussion with the GPs on site and then were given
them to be delivered to patients in each surgery, so as to
spread adequate information on a given territory.
A following phase of implementation of this educational
process is planned, when GPs, made aware of the problems, will be able to screen suspect cases among their
assisted people sending screened subjects to RSs to have
the diagnosis confirmed.
At the end of each meeting GPs had to fill in a questionnaire arranged by the scientific board that included 18
multiple-choice questions concerning their approach to
COPD management (Additional file 1).
RSs, after the cycle of meetings they held with GPs, were
requested to fill in a quality questionnaire to express their
comment on this new format, suitability of educational
materials, level of GPs participation, possible interest to
repeat similar meetings on the same or other topics of
respiratory medicine.
The results of the analysis of these questionnaires are
here presented; descriptive statistics is used to analyze
the data, reported as percentage to the total, and as
range of variability (min-max) when requested.

Results
1, 964 questionnaires were returned from 49 RSs. 1,864
questionnaires out of those received (94.91% of the total)
resulted properly compiled and form the object of the
present analysis.
The 49 RSs, 37 males and 12 females, were distributed
all over the Italian country and practiced their profession
both in public and private hospitals and in territorial
sanitary facilities.
GPs were 1,330 males (71.35%) and 534 females (28.64%),
mean age 56,29 years (range 27-70 yrs). The provenience of
participating RSs is reported in Additional file 2, while the
number of questionnaires deriving from each center is reported in Additional file 3 and Figure 1.
The geographical provenience of GPs along the Italian
territory and the relative questionnaires are resumed in
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Figure 2. There is a marked prevalence of GPs practicing
in north Italy (907 questionnaires), but also the other
zone are well represented. Mean duration of general
practice is 25.56 years (range: 0,5-40 yrs) with a mean of
1,302.43 patients assisted by each GP and 2,427,741 patients assisted in all.
To know which order of priority GPs give to pathological conditions that prevalently occur in their practice,
and in particular to COPD, also to have an indirect measure of the prevalence of these disease, they were asked the
question “From an epidemiological point of view which
order of importance (1 = most important, 5 = least important) do you assign to the following diseases in the population of patients you assist?”. More than 60% of GPs
answered that in their patients COPD has a mean-to-great
prevalence (Table 1), preceded in terms of priority (score
1 + 2) only by diabetes and heart failure. Cancer and other
chronic diseases seem less important according to their
epidemiological burden.
In terms of impact COPD has on GPs practice it was
scored as mean/high, similarly to heart failure, while the
priority was again assigned to diabetes (Table 2).
Subsequently, GPs were requested to indicate which
COPD guideline they preferentially adopted in their clinical practice and the majority of them answered they were
using GOLD guidelines (almost 62%), whereas almost a
quarter of GPs affirmed they carried out their practice
without using any guideline (Table 3).
Regarding early diagnosis of COPD and what in general
should be done to improve it, the prevalent opinion of
GPs (1,598 GPs, 85,73%) is that a screening on groups of
patients at risk (active smokers or ex-smokers aged ≥
40 years) might be a useful tool (Table 4).
With reference to GPs’ individual practice, at the
question whether an early diagnosis of COPD would be
possible in the group of patients they assist, 65.4% answered
positively even if some pointed to possible problems raised
by costs or adherence by patients, whereas only 3.1%
affirmed it was impossible (Figure 3).
As to patient’s smoking habits, GPs should have updated
records of their assisted, but only 52.90% of participating

Figure 1 Number of questionnaires returned by each of 49 RS (horizontal axis: number of identification of RS; vertical axis: number of
returned questionnaires).
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Figure 2 Geographic distribution of GPs and number of
questionnaires received from each area.

GPs declared to be able to always know how many
smokers or ex-smokers are in their group of patients,
whereas almost half of them were not informed on
smoking habits of their assisted. GPs behave differently
when dealing with a smoker and a personal care to help
them to give up smoking is displayed only by about 30%
of them (Table 5).
GPs were also asked to express their opinion on what
would be the cigarette amount exposing patients to the
greatest risk for COPD and the majority (58.37%) answered 30 py (pack years = number of daily cigarette
packs by number of smoked years), while 18.72% reported 20 py, 11.96% 10 py, and 10.95% affirmed they
did not know.
With the aim of investigating the GPs knowledge about
COPD exacerbations, another question was formulated
regarding the GPs opinion about the statement that the
majority of acute bronchitis episodes occurring in general
practice are exacerbations of COPD, and this was agreed
by 1,623 participants (87.07%).
Coming to the diagnosis of COPD, the majority of
GPs recognize spirometry as necessary to diagnose the
disease, while one third of them think it is necessary but
not sufficient to reach the diagnosis and a very little percentage believe that COPD diagnosis must be based on
clinical elements (Table 6).
In relation to spirometry availability to enhance the
diagnosis of COPD in general practice, GPs mainly answered that having this facility in the health district of
their reference would be the best solution, although a
not negligible percentage of them affirmed the utility of
a spirometer in their surgery (Table 7).

Moreover, GPs have been asked what in their working
place was the main obstacle to early COPD diagnosis and
the main impediment pointed out in all districts of GPs
provenience was the too long time to be waited for the
spirometry to be performed (55.74%), followed by the cost
patients have to sustain for this examination (17.97%)
(Table 8).
As to the GPs ability to manage specific clinical cases,
they were requested to choose among different possibilities
inherent the diagnostic work-up of a patient 50 years old
suspected of having COPD and presenting normal results
of a simple (only forced expiratory volumes) spirometric
examination. The majority of GPs (40.95%) revealed they
would send such a patient to the respiratory specialist,
while 28.75% would make patient to perform a global spirometry possibly also with a bronchodilation test (Table 9).
In another clinical case, GPs were asked which is the
first test they would perform in an old ex-smoker patient
claiming of exertional dyspnea and the prevalent choice
was a spirometric examination (sum of simple and global
spirometry percentages), followed by ECG, cardiologist or
pneumologist consultation (Table 10).
Concerning the therapeutic approach to COPD, GPs’
main reason for prescribing a bronchodilator is dyspnea,
followed by cough and sputum production, whereas the
least importance is attributed to the patient’s capacity of
performing daily activities (Table 11).
Bronchodilator drug GPs preferentially prescribe to a
symptomatic patient with mild-to-moderate COPD at
first diagnosis is a long-acting beta-2 agonist taken on a
regular basis, and the second preferred choice is a
long-acting antimuscarinic drug (i.e LABA or LAMA
are prescribed by more than 60% of GPs) (Figure 4).
GPs were also asked whether and how they verify the
adherence of their patients to the arranged therapeutic
plan and the correct uptake of drugs. The majority of
GPs (47.41%) answered they ask patients information
about their adherence to therapy during a control visit,
whereas another consistent percentage of GPs affirm they
check in their records the number of drugs prescribed
annually and only 10.41% of them let patients verify on
their own the adherence to therapy (Figure 5).

Table 1 Epidemiological importance of COPD and other chronic diseases based on GPs clinical practice
Score*

Heart failure

Diabetes

COPD

Cancer

Other chronic diseases

Total

1

463

840

128

333

100

1,864

2

468

517

583

214

82

1,864

3

426

280

763

314

81

1,864

4

387

207

344

771

155

1,864

5

120

20

46

232

1,446

1,864

Total

1,864

1,864

1,864

1,864

1,864

*1 = most important, 5 = least important.
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Table 2 Answers of GPs to the question “How do you score these diseases in terms of impact on your practice?”
Score*

Heart failure

Diabetes

COPD

Cancer

Other chronic diseases

Total

1

458

727

159

421

99

1,864

2

498

509

545

249

63

1,864

3

414

379

699

284

88

1,864

4

385

224

388

698

169

1,864

5

109

25

73

212

1,445

1,864

Total

1,864

1,864

1,864

1,864

1,864

*1 = most important, 5 = least important.

Finally, GPs were asked how many COPD patients
they estimated to be in the whole group of patients they
assisted (Table 12 and Figure 6), and a wide variability of
prevalence was reported, the most frequent numbers in
the whole group of GPs being 20 to 30 and 30 to 40
patients. However, in southern Italy there was a consistent
number of GPs reporting they have more than 50 COPD
patients. On the average the estimated number of COPD
patients declared by GPs is consistently below the forecast
in accordance with the epidemiological data and the number of patients assisted by each GP.
The agreement of RSs towards such type of meetings
has been recorded in a questionnaire, whose results are
summarized in Tables 13 and 14.

Discussion
COPD is a frequently encountered chronic disease condition in primary care, however the official prevalence data
underestimate the real burden of the disease that often is
recognized only when has already reached an advanced
stage [14,16], such as in a not negligible number of patients
in the community the disease is not diagnosed and effective
treatment not delivered or delayed.
Besides unrecognizing symptoms suggestive for COPD,
spirometry is underutilized in general practice [33,34],
and in Italy at least 30% GPs do not use spirometry to
diagnose COPD because they consider this examination not necessary or claim of logistical limitations
[35].
Table 3 COPD guidelines GPs preferentially use in their
clinical practice

Therefore a better approach to COPD diagnosis and
management in general practice appears mandatory to
decrease the rate of underdiagnosis and undertreatment,
and in this context is crucial the cooperation between
RSs and GPs.
The unusual format of professional education devised
in Pneumocafè Project, as results from the RSs’ answers
to quality questionnaire, has been agreed by the wide
majority of them, who believe this event is also an opportunity to know other GPs or reinforce the relationships with those already known, also receiving from
them new patients to study because suspected of having
respiratory diseases. Furthermore, this colloquial format
without slides has been recognized by RSs as an efficacious tool to transfer scientific information to GPs, who
endorse it much more than in a classic congress. The
quality of educational material has been mostly believed
as suitable for the purposes of the event, however some
RSs would also have multimedial materials to reach a
greater interactivity with the participants, while other
RSs suggest a preliminary collection of GP’s needs (topics,
case reports and other) such as to set the meeting on a
higher level of interactivity.
One of the most distinctive and valuable characteristic
of the present inquiry is represented by the high number
of GPs (assisting more than 2 millions of patients in all)
attending the meetings, whose wide distribution across
the Italian territory gives particular truthfulness and
reliability to the results. In fact, although this project
was not designed to assess the epidemiological prevalence
of COPD using field interviews or other instruments, it
nevertheless allows to draw a comprehensive view of what

Type of Guideline

N

%

GOLD guidelines

1,150

61.70

Table 4 Proposals of GPs to reach early diagnosis of COPD

Guidelines of Italian Agency for Health
Services (AGE.NA.S)

69

3.70

Proposal

N

%
14,27

230

12.34

Screening on general population over
40 years of age

266

Guidelines of the Italian Respiratory
and General Medicine Associations

85,73

415

22.26

Screening on groups of patients at risk
among those they assist (ex- smokers or
active smokers over 40 years of age)

1,598

No guidelines, following recommendations
of pulmonary specialist
Total

1,864

100

Total

1,864

100
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Table 6 Answers of GPs to the question “How do you
consider spirometry for the diagnosis of COPD?”

3.1
11.7

Impossible

19.8

Answer

N

%

Necessary

1,133

60.78

Possible but expensive

Necessary but not sufficient

683

36.64

Possible but not accepted by
patients

COPD diagnosis is only clinical

48

2.58

Total

1,864

100

Possible
65.4
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Figure 3 GPs’ opinion about an early COPD diagnosis among
patients they assist.

occurs in real life relatively to COPD diagnosis and treatment, valuable to plan future initiatives aimed at improving the present situation. The greater number of GPs
from Northern Italy in this study is accounted for by the
larger population and consequently the greater presence
of GPs and RSs in this area of the Country.
According to the belief of GPs participating this investigation, the epidemiological burden attributable to COPD
in their experience is not negligible, lower than diabetes
but equal to chronic heart disease. In this regard, several
studies demonstrated that COPD patients are at increased
risk of cardiovascular morbidity and mortality [36,37] and
the cardiovascular comorbidity can often represent a priority in the management of the patient. On the other
hand, among patients admitted to hospital for chronic
heart failure the presence of COPD has been found in
about 35%, but only 43% of them reported to have COPD,
whose one-third had the diagnosis of COPD confirmed by
spirometry [38,39]. As to concerns the impact on their
practice that GPs attribute to diabetes, the prevalence of
this disease in Italy has recently estimated to be 4.9% [40],
apparently not different from that of COPD. However, the
diagnostic approach to diabetes is easier and based on
simple parameters like blood glycemia or glicated haemoglobin, thus the estimated prevalence of this disease likely
approximates reality more than that of COPD. In addition,
specialized clinics for diabetes supporting general practice
are much more numerous and more organized than
respiratory services in Italy.
In the present inquiry GOLD guidelines [3] are reported to be referred at by over 60% of GPs. GOLD has
Table 5 Actions carried out by GPs to help a patient to
give up smoking
Actions

N

%

I help him to give up smoking with a minimal
advice (five “A”)

606

32.51

I address him to a specialized center for smoking
cessation

479

25.70
16.42

been formed in 1998: since then various updated editions
of this initiative followed and also Italian translations
have been published in recent years. National institutional documents [1,2] drawn to adequate and uniform
the approach to COPD by Italian physicians have been
published more recently, especially the last one [2]. Due
to recent diffusion of these documents, it is probable
that GPs are not completely aware of this availability
yet. Besides, if one GP already got used consulting a
given guideline, moreover the only available to him for a
long time and with which he gained some familiarity, it
is possible that he can have some difficulties to change
his reference. Use of guidelines to increase COPD diagnoses is still widely discussed, even if recent investigations
report that the more updated guidelines can identify
greater proportions of patients in the mildest and most
severe categories, however without avoiding discordances
between airflow limitation severity and exacerbation risk
[41]. Instead, it seems difficult to find the reasons why
over 20% of GPs do not consult any guideline but only
refer to RS. This could be they do not know the guidelines, or better they have good and easy relationships with
the reference RS. Alternatively, they might be not
confident at all in guidelines, or do not want to engage
themselves in a consultation that is time-consuming
and does not always help to work out specific problems
but only give general recommendations to be applied
in each clinical context. However, it is a general observation that, in spite of progressive improvement of
evidence-based guidelines production and dissemination,
their awareness is not sufficient and their use for dayto-day care is still scarce [42], also because guidelines
are generally developed by experts who pay more attention to methodological rules and quality grades than to
the objective of integrating scientific evidences into practice [43]. The inclusion of GPs in drawing up guidelines is
Table 7 GPs’ opinion about spirometer availability to
favour the diagnosis of COPD
Opinion

N

Spirometer in own surgery

717

%
38.46

Spirometer in health district of reference

825

44.26

I would address him to a specialized center for
smoking cessation should there be any available

306

I only say him that he has to give up smoking

473

25.37

More spirometers in hospital

322

17.28

Total

1,864

100

Total

1,864

100
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Table 8 Main obstacles to early COPD diagnosis GPs encounter in their working places
Obstacles

N

%

North

Center

South

Islands

Spirometry availability too far

271

14.54

122

41

80

28

Cost of the examination

335

17.97

159

41

98

37

Too long time to be waited for spirometry

1,039

55.74

523

247

208

61

103

58

47

11

Lack of respiratory specialists in that district

219

11.75

Total

1,864

100

important to achieve sufficient suitability for application
in “real-life” and this is the reason why the recent national
document on COPD diagnosis and management [2]
has provided the participation of a GP’s scientific society under the control of Italian Ministry of Health. In
addition, it is not sufficient to disseminate the guidelines on a national basis to reach an acceptable level of
application, but they should be also implemented at regional and local level. In this respect, some projects
have been devised to implement the knowledge of
guidelines among GPs, based on multifaced knowledge
translation interventions consisting of interactive education, quality circles and practice-based tools in primary
care [44]. Some projects consider useful to increase dissemination of guidelines, like the “Knowledge to Action”
(KA) [45] that recommends using tailored and comprehensive approaches at different level (doctor, team practice, hospital etc.) after assessing local barriers, available
resources and other practical aspects, and in some countries institutions adopting specific KA processes have been
charged with the implementation of respiratory guidelines
[46]. However, a critical review of the results of theories so
far adopted in many studies for this purpose points out
they are not satisfying and the approach needs further
improvement [47,48]. In our country this task is mainly
carried out by respiratory scientific associations and
Pneumocafè project was just designed to comply with
this need.
Early detection of COPD, so as of other respiratory
diseases like lung cancer, is a significant issue [49] as it
would increase finding patients affected by the disease
and also favour the possibility of undertaking efficacious

Table 9 What GPs would choose to do in a 50 yrs old
patient suspected of COPD and presenting normal results
with a simple spirometric test

preventive and therapeutical measures, thus improving the
long-term prognosis of these patients [15,50]. However, this
represent a worldwide problem [51], since at the beginning
of the present century 10 million physician-diagnosed
COPD diagnoses have been reported in U.S.A., that is
much less than what expected based on the 24 million
adults with impaired lung function according to NANHES
III survey [52]. Similarly, in a Dutch Survey [53] the prevalence of self-reported COPD was almost twice as high as
the prevalence based on GP registration. This has also
heavy economic implications because the cost of advanced
and severe forms of COPD is as much as seven times
higher than that of mild cases [54,55].
Obviously, COPD underdiagnosis and undertreatment
mainly relate to the mild stages of the disease and the
causes may be various. Some authors [14] recognize as a
crucial factor the need for more evidence of beneficial
effects of interventions on patients with mild symptoms,
because if this is true the approach can become costeffective. More likely, the reasons for underdiagnosis should
be attributed both to the patients and to the physicians,
because 33% of patients at high risk of COPD and presenting symptoms never consulted their physician. On the
other hand, among COPD patients who consulted the
physician only 60% performed spirometry [55]. Thus, a
better knowledge of COPD symptoms must be enhanced
not only among GPs, but also in general population, as
well as a more widespread use of spirometry as a tool to
functionally qualify clinical symptoms and/or to reveal
possible functional alterations in subjects not presenting
symptoms [56,57]. A recent retrospective analysis [58] of a
Table 10 First test GPs would perform in an old patient
with exertional dyspnea
Test

N

%

ECG

374

20.06

Choice

N

%

Echocardiogram

115

6.17

Investigating an alternative diagnosis

175

9.40

Cardiologist consultation

408

21.90

Request a global spirometry

390

20,90

Pneumologist consultation

391

20.97

Request a global spirometry with bronchodilation test

536

28,75

Simple spirometry

348

18.67

Request consultation of a respiratory specialist

763

40,95

Global spirometry

228

12.23

Total

1,864

100

Total

1,864

100
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Table 11 Reasons why GPs prescribe a bronchodilator drug
Score*

Dyspnea

Level of bronchial obstruction
at spirometry

Cough

Sputum production

Capacity of performing
daily activities

Total

1

752

713

54

20

325

1,864

2

790

509

176

117

272

1,864

3

168

317

812

178

389

1,864

4

34

214

641

829

146

1,864

5

120

111

181

720

732

1,864

Total

1864

1864

1,864

1,864

1,864

*1 = most important, 5 = least important.

wide cohort in UK revealed many neglected opportunities
in routine care to make an early diagnosis of COPD in patients with lower respiratory tract symptoms and several
long-term comorbidities.
In this inquiry the great majority of participating GPs
confirmed the importance of early COPD diagnosis and
they think the best method to accomplish this purpose
would be to perform a screening among their assisted
patients who are at risk for this disease, namely smokers
or ex smokers aged 40 years or more. The majority of
GPs think that this task is feasible in their clinical practice, although at least 30% of them raise some difficulties
relative to the costs and the patient’s acceptance of such
screening.
As for where the spirometry could be delivered, the
majority of GPs point to the health district of reference
while a percentage as high as 38% think own surgery as
the best setting.
However, a previous Italian study on symptomatic patients only showed that spirometry, while certainly feasible
in the general medicine setting, encounters poor enthusiasm in GPs (mainly due to lack of time) who reported also
A short acting beta2agonist "as needed"
A short-acting
antimuscarinic
2.84
10.67

2.96
8.78

14.48
37.23

A long acting beta2agonist to be taken on a
regular basis

non-negligible problems regarding the maintenance of adequate standards of performance and interpretation [24].
A valid support to improve early diagnosis of COPD
might be the use of questionnaires especially in practicemanaged conditions [19,21], while other experiences
[59,60] point out the validity of making an early diagnosis
of COPD through smoking cessation programs.
The common remark that spirometry is performed
much less frequently than what would be necessary
[22,35,51,55] could be related to the fact that GPs do
not believe necessary this examination and base their
diagnosis only on clinical issues. Indeed, this does not
seem the true or the main reason because in the
present survey it emerged that almost two thirds of
GPs believe spirometry necessary to diagnose COPD
and only less than 3% think COPD diagnosis is only
clinical. Thus, it is conceivable that spirometry is not
sufficiently available in general practice at present and
should be further provided both in terms of number of
facilities that can perform it with an easy access, and in
terms of greater familiarity with this examination, ability
to interpret the results, and availability to perform it in
one’s own office. In fact, in this inquiry GPs expressed
with the same percentage the wish to have more spirometers in the health district of their reference or a spirometer
in their surgery. The main reason GPs point out for the
lack of spirometric examinations is the too long time
awaited for the spirometry to be performed. However,
there is still a general belief in general practice that

A long acting
antimuscarinic

23.01

I leave to the patient
monitoring adherence to
therapy

10.41
A fixed combination beta
agonist long-acting /
inhaled corticosteroid
I ask for advice and I rely
on the advice of the
specialist Pulmonologist
A combination beta2
agonist and short acting
antimuscarinic

Figure 4 Bronchodilator drugs preferentially prescribed by GPs to
a mild-to-moderate symptomatic COPD patient at first diagnosis.

47.1
42.49

I check in my personal
archive the number of
pieces / year prescribed
I ask the patient about
adherence to therapy
during a visit to an
exacerbation of COPD

Figure 5 How GPs assess patient’s adherence to therapy.
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Table 12 Number of COPD patients GPs estimate to be
present in their group of assisted patients
N of patients

N of GPs

%

North

Center

South

Islands

0 to 10

124

6,65

63

18

28

15

11 to 20

339

18,19

176

54

81

28

20 to 30

446

23,93

253

94

75

24

30 to 40

400

21,46

199

93

80

28

40 to 50

266

14,27

118

55

71

22

More than 50

289

15,50

98

73

98

20

Total

1,831

100

implementation of spirometry is complicated [35,56]
and that training of GPs for interpreting spirometry is only
a part of the solution [57], so as the better intervention
would be to increase spirometry services [34].
All these considerations urge to better arrange the respiratory health framework all along the Italian territory,
by incentivizing the possibility of performing spirometry
and the relationships between GP and RS for a continuity of care to patients affected with COPD. This emerged
also from the behaviour of general practitioners about
the clinical cases they have been asked to manage in this
inquiry, where the consultation of a respiratory specialist
has been the measure mostly requested.
The tobacco epidemic has now become a global
phenomenon, and it represents a problem also in our
country, where smoking has a prevalence of 26.2%
among adults (30.0% in males and 22.2% in females)
[61] and smoking related diseases are responsible for
10% of deaths of adult population. Active smoking undeniably is the main avoidable cause of morbidity and
mortality, and the main risk factor for COPD, lung
cancer and cardiovascular diseases. Thus, it is very important to realize that effective interventions to help
smokers cease their habitude and to convince nonsmokers not to start smoking. Furthermore, tobacco
smoking is not only the main cause of many respiratory
disease conditions, but also a cause of worsening of an
established respiratory disease. On the contrary, quitting
smoking slows down the progression of COPD towards

15.5

6.65
18.19

0 -> 10
11 -> 20

14.27

20 -> 30
21.46

23.93

30 -> 40
40 -> 50
More than 50

Figure 6 Number of COPD patients GPs estimate to be present
in their group of assisted patients.
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more severe levels of disease and invalidity. For these reasons chest physicians have been invited to consider smoking cessation as an essential therapeutic measure, the first
provision to give the active smoker at the very moment of
the first diagnosis of COPD [1,62]. A person whom a
smoking related disease has been diagnosed and who still
is an active smoker should be considered a “hard-core
smoker” [63]. These kind of smokers should be treated
with an “intensive treatment”, far more intensive than the
so-called “minimal advice” (or 5As method) [64], which
can be delivered only by specifically trained staff in a
specialized setting. In our survey, only one out of four
GPs refers such patients to the proper treatment (a
specialized centre for smoking cessation); the remainders
(i.e. the majority) are divided into: one other quarter
which does almost nothing (only “recommending” to
quit), one third which delivers a minimal advice and
another 16% which would refer the patient to a smoking
cessation clinic, were this latter available. It then comes
that only a minority of COPD smokers can actually receive the proper treatment they deserve.
COPD is characterized by persistent airflow limitation
and lung hyperinflation both in static and dynamic
conditions, and the main symptom patients claim about is
exertional dyspnea, that in the most severe cases can also
make impossible the normal daily activities. Therefore,
bronchodilators, especially the long-acting ones, both betaadrenergic and antimuscarinic [65-68], are the cornerstone
of the long-term treatment of this disease, because they
decrease the airways resistances and lung hyperinflation
and improve symptoms, exercise tolerance and reduce the
rate of acute exacerbations also improving patient’s daily
life and slowing up the disease progress. It has been demonstrated [69,70] that early morning is the worse period
of the day for COPD patients, thus an inhaled bronchodilator capable of inducing a rapid bronchodilation and
maintaining it for 24 hours, is a real advantage for these
patients and increases their adherence to therapy. A significant correlation has been demonstrated after bronchodilator use between the decrease in inspiratory capacity
and the reduction of dyspnea level [71]. Moreover, it is important that the inhaler be user-friendly and characterized
by a low internal resistance so as to be effectively used also
with low inspiratory flows. In conformity with these
pathophysiological and clinical issues, in this inquiry the
leading reason for GPs prescription of bronchodilators in
their COPD patients is just because they complain about
dyspnea and present a marked grade of airflow limitation
at spirometry, and the long-acting bronchodilators are
mainly prescribed (more than 60% of GPs).This is in
accordance with the evidence-based guidelines that recommend the use either of a LABA or of a LAMA as first
choice for the long-term treatment of COPD, while the
two bronchodilators can be used together if necessary. In
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Table 13 Results of the agreement questionnaire filled in by RSs (results are expressed as percentage on the whole
group of RSs)
Issue

Excellent

Good

Relevance of treated topics for educational purposes

66.0

34.0

Level of participation/interest of GPs

41.5

55.0

Sufficient
3.5

Quality of educational material

83.0

14.0

3.0

Impact of the event on RS’s daily practice

34.5

55.0

10.5

Evaluation of this novel format

48.0

38.0

10.5

fact, two bronchodilators with different modality of action
on bronchial tone may be in some patients more suitable
than adding corticosteroids to decrease the lung hyperinflation and increase exercise tolerance, and in this context
various combination of different bronchodilators are now
ready to be introduced in clinical practice [72].
A non negligible percentage of GPs (about 12%) prescribe only short-acting bronchodilators (SABA) as
needed to COPD patients. This can be interpreted that
the majority of their patients have a mild disease, although
a beneficial effect has been demonstrated in COPD with a
long-term treatment beginning in the first phases of the
disease, where therapy can prevent the functional decline,
much more marked at this stage, and significantly modify
the outcome [73,74]. The GPs who prescribe only SABA
in COPD seem to have insufficient knowledge of pathophysiological aspects of the disease or alternatively mainly
look at the costs of therapy that are lower with SABA than
with Long-acting bronchodilators, although SABA should
be used only during acute exacerbations as rescue therapy,
as extensively recommended in COPD guidelines [1-3].
More than 14% of GPs affirm to prescribe a fixed combination of LABA and ICS (inhaled corticosteroids). Such an
approach does not seem to comply completely with the
recommendations of guidelines (GOLD included) according to which this choice should be kept for most severe
patients showing a high annual incidence of exacerbations
or for COPD patients with an asthmatic comorbidity. We
have no data on how many Italian COPD patients could
be included in these two sub-populations, and the type
and severity of COPD patients have been demonstrated to
vary in different clinical series, even if an exacerbator
phenotype has been identified among COPD patients [75].
Table 14 Opinions of RSs about repeatability of events
with this format (results are expressed as percentage on
the whole group of RSs)
Question

Yes

Do you think GPs are interested in
participating in other similar events
on different respiratory topics?

93.0

No

Don’t know
7.0

Are you interested in participating in
another educational event like
Pneumocafè?

93.0

7.0

Insufficient

3.5

Therefore, we can draw no conclusion about the appropriateness of this prescription, and generally speaking a
certain over prescription of LABA/ICS combination can
be supposed.
It is axiomatic that a certain therapy results beneficial
to patients provided that they take the drugs and do it
correctly, that is they are adherent to treatment, and the
practice of complying with a medication regimen must
be considered as important as the effect yielded by the
medication [76]. In fact, a lower adherence to treatment
can cause marked worsening of health status [77],
whereas the adherence to inhalation therapy in COPD
is associated with a lower risk of death and hospitalization
for COPD exacerbations [78]. The adherence to treatment in COPD takes advantage of a simplification of
therapeutical regimen by reducing the number of doses,
and of the prescription of user-friendly inhalers and rapidly acting drugs whose effect can be perceived by the
patient [79,80].
Adherence to therapy, however, cannot be assessed
only at the beginning of treatment, but must be checked
periodically to have the certainty that the patient takes
the drugs and does it correctly, but the ways to do this
are not codified and often let to the individual initiatives.
In this respect, the majority of GPs in the present
inquiry affirm they ask patients information about their
adherence to therapy during a control visit, whereas a
little lower percentage of GPs declare to check in their
records the number of drugs they prescribed to the
patient during the year. These control initiatives does
not assure that patients really took the drugs in a given
period of time, even if the clinical course of the disease
in the same period can be an indirect indicator of
whether the drug has been taken or not. In a survey on
more than 25 thousands COPD patients, those who were
taking combination LABA/ICS (inhaled corticosteroids)
had better adherence than those taking jointly the single
drugs and adherence was better for a once daily (OD)
agent than a multiple-dose-per-day agent while it was
less associated with patient’s level or comorbidities than
with drug delivery factors [81].
The last question GPs were asked to answer in this
inquiry was inherent to the number of COPD patients
they estimated to be among the own group of assisted
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patients. Due to a great dispersion of estimates, it has
not been possible to establish with certainty a mean
number of COPD patients, however the ranges between 20 to 30 and 30 to 40 patients have been chosen
by the higher number of GPs without clear differences
according to geographic residence. Thus it seems likely
that 30 is more or less the number that the majority of
GPs believe representing the COPD amount among
their group of assisted patients. These data are a confirmation of COPD underdiagnosis, because according
to a mean number of 1,300 assisted patients per GP and a
5% prevalence of COPD in adult population, each GP
should count on the average 50-75 COPD patients among
their assisted.

Conclusions
This Pneumocafe’ project was aimed at providing data
about COPD management in a general practice as well
as at testing a new and more informal approach to professional education and our results, in our opinion, confirm the validity of this approach. This non academic
opportunity seems very suitable to understand and solve
some doubts and possibly to remove obstacles not allowing
a correct management. Besides, the present study provided
important insights about the general management of
COPD as a chronic disease condition and about the
process of integration between RS and GPs activities
on this condition in the long run.
A general conviction has emerged that the awareness
about COPD, especially when it is at an early stage, should
be increased, not only among GPs but also in general
population. For this purpose the active participation of
GPs in these meetings can warrant a wider spread of
COPD knowledge among the general population which
should pay more attention to the often neglected symptoms of the disease, the damages it can determine if not
treated and the ways to avoid them.
Finally, an improvement of knowledge of the characteristics and activities of the management of COPD appears
to be necessary after our results.
Even if spirometry is recognized to have a fundamental
role for getting an early diagnosis of COPD (consequently
allowing interventions aimed at preventing its worsening)
our results showed that this examination is not sufficiently
available or carried out. Most GPs recognize that it should
be diffused to a greater extent and this requirement appears as a compelling commitment not only for the
physicians themselves but also for the institutional health
officers, responsible for a more efficacious organization of
this field.
Also elements necessary for the management of the
disease, like smoking cessation and pharmacologic treatment after diagnosis seem to need to be refreshed, possibly through a dissemination of Italian Guidelines.
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This survey will be repeated in a couple of years after
interventions to measure the change.

Additional files
Additional file 1: The GP’s Questionnaire.
Additional file 2: Provenience of Respiratory Specialists (RS).
Additional file 3: Number of Questionnaires returned by each RS.

Competing interests
The authors declare that they have no competing interests.
Acknowledgements
Pneumocafè Project has been realized with an unrestricted financial support
provided by Novartis Pharmaceuticals Italy. We thank Dr. Francesco Sergio
from Novartis Pharmaceuticals Italy for his medical editorial assistance with
this manuscript.
Author details
Consultant in Respiratory Medicine and CEO of FISAR, Rome, Italy.
2
Pneumology Department, SS Annunziata Hospital, Chieti, Italy. 3Mondo
Medico, Multidisciplinary and Rehabilitation Outpatient Clinic, Borgomanero,
NO, Italy. 4Pulmonary and TB Unit-Vittorio Veneto (TV), Vittorio Veneto, Italy.
5
FISAR ICT Engineer and Consultant, Arona (NO), Italy.
1

Received: 7 May 2014 Accepted: 2 June 2014
Published: 12 June 2014
References
1. Agenzia Nazionale per i Servizi Sanitari Regionali (AGENAS): Broncopneumopatia
Cronica Ostruttiva- Linee Guida Nazionali di Riferimento per la Prevenzione
e la Terapia. Roma. 2011. Available from: http://www.agenas.it.
2. Bettoncelli G, Blasi F, Brusasco V, Centanni S, Corrado A, De Benedetto F, De
Michele F, Di Maria GU, Donner CF, Falcone F, Mereu C, Nardini S, Pasqua F,
Polverino M, Rossi A, Sanguinetti CM: The clinical and integrated
management of COPD. An official document of AIMAR (Interdisciplinary
Association for Research in Lung Disease), AIPO (Italian Association of
Hospital Pulmonologists), SIMER (Italian Society of Respiratory Medicine),
SIMG (Italian Society of General Medicine). Multidiscip Resp Med 2014,
9:25.
3. GOLD Global Strategy for the Diagnosis, Management and Prevention of
COPD: Global Initiative for Chronic Obstructive Lung Disease (GOLD). 2014.
Available from: http://www.goldcopd.org/.
4. Cause-Specific Mortality, 2008: WHO Region by Country. Geneva: World Health
Organization; 2011. http://apps.who.int/gho/data/node.main.887?lang=en.
5. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, Abraham J,
Adair T, Aggarwal R, Ahn SY, Alvarado M, Anderson HR, Anderson LM,
Andrews KG, Atkinson C, Baddour LM, Barker-Collo S, Bartels DH, Benjamin
EJ, Bennett D, Bhalla K, Bikbov B, Bin Abdulhak A, Birbeck G, Blyth F, Bolliger
I, Boufous S, Bucello C, Burch M, Burney P, Carapetis J, et al: Global and
regional mortality from 235 causes of death for 20 age groups in1990
and 2010: a systematic analysis for the Global Burden of Disease Study
2010. Lancet 2012, 380:2095–2128.
6. Murray CJL, Lopez AD: Measuring the global burden of disease. N Engl J
Med 2013, 369:448–457.
7. European Respiratory Society: In The European Lung Withe Book. Edited by
Gibson GJ, Loddenkemper R, Sibille Y, Lundback B. 2013.
8. Ministero della Salute: Relazione Sullo Stato Sanitario Della Popolazione.
2011.
9. Viegi G, Pedreschi M, Pistelli F, DiPede F, Baldacci S, Carrozzi L, Giuntini C:
Prevalence of airways obstruction in a general population. European
Respiratory Society vs American Thoracic Society definition. Chest 2000,
117(5Suppl2):339S–345S.
10. Bertella E, Zadra A, Vitacca M, on behalf of General Practitioners Distretto 04
ASL 02 Brescia, Italy: COPD management in primary care: is an
educational plan for GPs useful? Multidiscip Resp Med 2013, 8:24.

Sanguinetti et al. Multidisciplinary Respiratory Medicine 2014, 9:35
http://www.mrmjournal.com/content/9/1/35

11. Foster TS, Miller JD, Marton JP, Caloyeras JP, Russell MW, Menzin J:
Assessment of the economic burden of COPD in the US: a review and
synthesis of the literature. COPD 2006, 3:211–218.
12. Lucioni C, Donner CF, De Benedetto F, Lusuardi M, Mazzi S, Paggiaro PL,
Sanguinetti CM: I costi della broncopneumopatia cronica ostruttiva: la
fase prospettica dello studio ICE (Italiancosts for exacerbations in COPD).
Pharmacoeconomics-Italian Research Articles 2005, 7:119–134.
13. Dal Negro RW, Tognella S, Tosatto R, Dionisi M, Turco P, Donner CF: Costs
of chronic obstructive pulmonary disease (COPD) in Italy: the SIRIO
study (social impact of respiratory integrated outcomes). Respir Med 2008,
102:92–101.
14. Van Weel C: Underdiagnosis of asthma and COPD: is the general
practitioner to blame? Monaldi Arch Chest Dis 2002, 57:65–68.
15. Van Schayck CP, Chavannes NH: Detection of asthma and chronic
obstructive pulmonary disease in primary care. Eur Respir J Suppl 2003,
39:16s–22s.
16. Pauwels RA, Rabe KF: Burden and clinical features of chronic obstructive
pulmonary disease (COPD). Lancet 2004, 364:613–620.
17. Sutherland ER, Cherniack RM: Management of chronic obstructive
pulmonary disease. N Engl J Med 2004, 350:2689–2697.
18. Lusuardi M, Lucioni C, De Benedetto F, Mazzi S, Sanguinetti CM, Donner CF:
GOLD severity stratification and risk of hospitalization for COPD
exacerbations. Monaldi Arch Chest Dis 2008, 69:164–169.
19. Lyngsø AM, Gottlieb V, Backer V, Nybo B, Østergaard MS, Jørgensen HL,
Frolich A: Early detection of COPD in primary care. The Copenhagen
COPD Screening Project. COPD 2013, 19:208–215.
20. Fumo e patologie respiratorie: Le carte del rischio per
Broncopneumopatia Cronica Ostruttiva e Tumore al polmone. http://
www.iss.it/binary/fumo/cont/carte_del_risk_COPD_e_TaP.pdf.
21. Løkke A, Ulrik CS, Dahl R, Plauborg L, Dollerup J, Kristiansen LC, Cording PH,
Dehlendorff C, TOP GOLD study group: Detection of previously
undiagnosed cases of COPD in a high-risk population identified in
general practice. COPD 2012, 9:458–465.
22. Buffels J, Degryse J, Liistro G: Diagnostic certainty, co-morbidity and medication,
in a primary care population with presumed airway obstruction: the DIDASCO2
study. Prim Care Respir J 2009, 18:34–40.
23. 27–28. http://healthsearch.it/documenti/Archivio/Report/VIIReport_20112012/VII%20Report%20HS.pdf.
24. Lusuardi M, De Benedetto F, Paggiaro P, Sanguinetti CM, Ferri P, Donner CF:
A randomized controlled trial on office spirometry in asthma and COPD
in standard general practice. Chest 2006, 129:844–852.
25. Celli BR, Cote CG, Marin JM, Casanova C, Montes de Oca M, Mendez RA,
Pinto Plata V, Cabral HJ: The body-mass index, airflow obstruction,
dyspnea, and exercise capacity index in chronic obstructive pulmonary
disease. N Engl J Med 2004, 350:1005–1012.
26. Joo MJ, Sharp LK, Au DH, Lee TA, Fitzgibbon ML: Use of spirometry in the
diagnosis of COPD: a qualitative study in primary care. COPD 2013,
10:444–449.
27. Albersa M, Schermera T, Molemab J, Kloeka C, Akkermansa R, Heijdrac Y,
Van Weel C: Do family physicians’ records fit guideline diagnosed COPD?
Fam Pract 2009, 26:81–87.
28. Nardini S, Cicchitto G, De Benedetto F, Donner CF, Polverino M, Sanguinetti
CM, Visconti A: Audit sull’appropriatezza nell’assistenza integrata della
BPCO. Il progetto “ALT-BPCO”. Multidiscip Resp Med 2012, 7(5-6):I–XI.
29. Corrado A, Rossi A: How far is real life from COPD therapy guidelines? An
Italian observational study. Respir Med 2012, 106:989–997.
30. Aizpurua F, Latorre A, Ibáñez B, Latorre Garcia K, Vergara I, De Arriba JP, Samper
R, López-Picadoa A, Apiñaniz A, Bilbao JL: Variability in the detection and
monitoring of chronic patients in primary care according to what is
registered in the electronic health record. Fam Pract 2012, 29:696–705.
31. Nardini S, De Benedetto F, Sanguinetti CM, Donner CF: per AIMAR
(Associazione Scientifica Interdisciplinare per lo studio delle malattie
Respiratorie): Il Progetto “SOS Respiro” of AIMAR. I risultati del primo
progetto Italiano globale su COPD ed asma. Multidiscip Resp Med 2007,
2:16–23.
32. Incorvaia C, Riario-Sforza GG: Effect of patient education on adherence to
drug treatment for chronic obstructive pulmonary disease. Ann Thorac
Med 2011, 6:242–243.
33. Pierson DJ: Clinical practice guidelines for chronic obstructive pulmonary
disease: a review and comparison of current resources. Respir Care 2006,
51:277–288.

Page 13 of 14

34. Lucas A, Smmenk F, Smeele I, Brouwer T, Van Schayk O: The validity of
diagnostic support of an asthma/COPD service in primary care. Brit J Clin
Pract 2007, 57:892–896.
35. Caramori GB, Bettoncelli G, Tosatto R, Arpinelli F, Visonà G, Invernizzi G,
Novelletto BF, Papi A, Adcock IM, Ciaccia A: Underuse of spirometry
bygeneral practitioners for the diagnosis of COPD in Italy. Monaldi Arch
Chest Dis 2006, 63:6–12.
36. Sydney S, Sorel M, Quesemberry CP Jr, DeLuise C, Lanes S, Eisner MD: COPD
and incident cardiovascular disease hospitalizations and mortality: Kaiser
Permanente Medical Care. Chest 2005, 128:2068–2075.
37. Huiart L, Ernst P, Suissa S: Cardiovascular morbidity and mortality in
COPD. Chest 2005, 128:2640–2646.
38. Iversen KK, Kjaergaard J, Akkan D, Kober L, Torp-Pedersen C, Hassager C,
Vestbo J, Kjoller E, ECHOS-Lung Function Study Group: Chronic obstructive
pulmonary disease in patients admitted with heart failure. J Intern Med
2008, 264:361–369.
39. Sin DD, Mann SF: Why are patients with COPD at increased risk of
cardiovascular disease? The potential role of systemic inflammation
in chronic obstructive pulmonary disease. Circulation 2003,
107:1514–1519.
40. Il diabete in Italia. www.istat.it. Accessed 2014.
41. Haughney J, Gruffydd-Jones K, Roberts J, Lee AJ, Hardwell A, McGarvey L:
The distribution of COPD in UK general practice using the new GOLD
classification. Eur Respir J 2014, 43:993–1002.
42. Boulet L-P: Respiratory guidelines implementation in Canada. Can Respir J
2007, 14:329–320.
43. Wong GWK, Miravitlles M, Chisholm A, Krishnan JA: Respiratory guidelinesWhich Real world? Ann Am Thorac Soc 2014, 11(suppl.2):S85–S91.
44. Boulet L-P, Hernandez P, Devlin H, Freeman MA, Gupta S: Asthma and
chronic obstructive pulmonary disease guideline implementation:
lessons learned on recruitment of primary care physicians to a
knowledge translation study. Can Respir J 2013, 20:275–280.
45. Graham ID, Logan J, Harrison MB, Straus SE, Tetroe J, Caswell W, Robinson
N: Lost in knowledge translation: time for a map? J Contin Educ Health
Prof 2006, 26:13–24.
46. Gupta S, Licskai C, Van Dam A, Boulet L-P: Introducing the Canadian
Thoracic Association framework for guideline dissemination and
implementation, with concurrent evaluation. Can Respir J 2013, 20:263–264.
47. Straus SE, Tetroe JM, Graham ID: Knowledge translation is the use of
knowledge in health care decision making. J Clin Epidemiol 2011, 64:6–10.
48. Davies P, Walker AE, Grimshaw JM: A systematic review of the use of
theory in the design of guideline dissemination and implementation
strategies and interpretation of the results of rigorous evaluations.
Implementation Sci 2010, 5:14.
49. Decramer M, Roussos C: Early detection: introduction. Eur Respir J 2003,
21(suppl.39):1–2.
50. Dompeling E, Van Schayck CP, Van Grunsven PM, Van Herwaarden CL,
Akkermans R, Molema J, Folgering H, Van Weel C: Slowing the
deterioration of asthma and chronic obstructive pulmonary disease
observed during bronchodilator therapy by adding inhaled
corticosteroids. Ann Intern Med 1993, 118:770–778.
51. Coultas DB, Mapel D, Gagnon R, Lydick L: The health impact of
undiagnosed airflow obstruction in a national sample of United States
adults. Am J Respir Crit Care Med 2001, 164:372–377.
52. Mannino DM, Homa DM, Akinbami LJ, Ford ES, Redd SC: Chronic
Obstructive Pulmonary Disease surveillance-United States, 1971-2000.
MMWR Surveill Summ 2002, 51:1–16.
53. Mohangoo AD, van der Linden MW, Schellevis FG, Raat H: Prevalence
estimates of asthma or COPD from a health interview survey and from
general practitioner registration: what’s the difference? Eur J Public Health
2005, 16:101–105.
54. Hilleman DE, Dewan N, Malesker M, Friedman M: Pharmacoeconomic
evaluation of COPD. Chest 2000, 118:1278–1285.
55. Miravitlles M, de la Roza C, Morera J, Montemayor T, Gobartt E, Martin A,
Alvarez-Sala JL: Chronic respiratory symptoms, spirometry and
knowledge of COPD among general population. Respir Med 2006,
100:1973–1980.
56. Poels PJ, Schermer TR, Jacobs A, Akkermans RP, Hartman J, Bottema BJ, Van
Weel C: Variation in spirometry utilization between trained general
practitioners in practices equipped with a spirometer. Scand J Prim Health
Care 2006, 24:81–87.

Sanguinetti et al. Multidisciplinary Respiratory Medicine 2014, 9:35
http://www.mrmjournal.com/content/9/1/35

57. Chavannes N, Schermer T, Akkermans R, Jacobs JE, van de Graaf G, Bollen R,
Van Schayck O, Bottema B: Impact of spirometry in GPs’ diagnostic
differentiation and decision making. Respir Med 2004, 98:1124–1130.
58. Jones RCM, Price D, Ryan D, Sims EJ, Von Ziegenweidt J, Mascarenhas L,
Burden A, Halpin DMG, Winter R, Hill S, Kearney M, Holton K, Moger A,
Freeman D, Chrisholm A, Bateman ED, on behalf of The Respiratory
Effectiveness Group: Opportunities to diagnose chronic obstructive
pulmonary disease in routine care in the UK: a retrospective study of a
clinical cohort. Lancet Respir Med 2014, 2:267–276.
59. De Godoy I, Tanni SE, Sousa Coelho L, dos Santos e Silva Martin R, Parenti
LC, Andrade LM, Godoy I: Smoking cessation program as a tool for the
early diagnosis of chronic obstructive pulmonary disease. J Bras Pneumol.
2007, 33:282–286.
60. Dirven JAM, Tange HJ, Muris JWM, Van Haaren KMA, Vink G, Van Schayck
OCP: Early detection of COPD in general practice: patient or practice
managed? A randomised controlled trial of two strategies in different
socioeconomic environments. Prim Care Respir J 2013, 22:331–337.
61. Il fumo in Italia. http://www.iss.it/fumo/index.php?lang=1&id=318&tipo=18.
62. Tønnesen P, Carrozzi L, Fagerstroem KO, Gratziou C, Jimenez-Ruiz C, Nardini
S, Viegi G, Lazzaro C, Campell IA, Dagli E, West R: Smoking cessation in
patients with respiratory diseases: a high priority, integral component of
therapy. Eur Respir J 2007, 29:390–417.
63. Emery S, Gilpin EA, Ake C, Farkas AJ, Pierce JP: Characterizing and
identifying “hard-core” smokers: implications for further reducing
smoking prevalence. Am J Public Health. 2000, 90:387–394.
64. Fiore M, Jaén CR, Baker TB, Bailey WC, Benowitz NL, Curry SJ, Dorfman SF,
Froelicher ES, Goldstein MG, Healton CG, Henderson PN, Heyman RB, Koh
HK, Kottke TE, Lando HA, Mecklenburg RE, Mermelstein RJ, Mullen PD,
Orleans CT, Robinson L, Stitzer ML, Tommasello AC, Villejo L, Wewers ME:
Treating tobacco Use and dependence: 2008 update U.S. Public health
service clinical practice guideline executive summary. The 2008 PHS
guideline update panel, liaisons, and staff. Respir Care 2008, 53:1217–1222.
65. Mahler DA, Donohue JF, Barbee RA, Goldman MD, Gross NJ, Wisniewski ME,
Yancey SW, Zakes BA, Rickard KA, Anderson WH: Efficacy of salmeterol
xinafoate in the treatment of COPD. Chest 1999, 115:957–965.
66. Dahl R, Greefhorst LA, Nowak D, Nonikov V, Byrne AM, Thomson MH, Till D,
Della Cioppa G: Formoterol in Chronic Obstructive Pulmonary Disease I
Study Group. Inhaled formoterol dry powder versus ipratropium
bromide in chronic obstructive pulmonary disease. Am J Respir Crit Care
Med 2001, 164:778–784.
67. Casaburi R, Mahler DA, Jones PW, Wanner A, San PG, Zu Wallack RL, Menjoge SS,
Serby CW, Witek T Jr: A long-term evaluation of once-daily inhaled tiotropium
in chronic obstuctive pulmonary disease. Eur Respir J 2002, 19:217–224.
68. Tashkin DP, Celli B, Senn S, Burkhart D, Kesten S, Menjoge S, Decramer M:
A4-year trial of tiotropium in chronic obstructive pulmonary disease. N
Engl J Med 2008, 359:1543–1554.
69. Partridge MR, Karlsson N, Small IR: Patient insight into the impact of
chronic obstructive pulmonary disease in the morning: an internet
survey. Curr Med Res Opin 2009, 25:2043–2048.
70. Kessler R, Partridge MR, Miravitlles M, Cazzola M, Vogelmeier C, Leynaud D,
Ostinelli J: Symptom variability in patients with severe COPD: a
pan-European cross-sectional study. Eur Respir J 2011, 37:264–272.
71. Marin JM, Carrizo SJ, Gascon M, Sanchez A, Gasllego B, Celli BR: Inspiratory
capacity, dynamic hyperinflation, breathlessness, and exercise
performance during the 6-minute-walk test in chronic obstructive
pulmonary disease. Am J Respir Crit Care Med 2001, 163:1395–1399.
72. Tashkin DP: Future of fixed dose long-acting b2 agonist and antimuscarinic
combination therapy in COPD. Lancet Respir Med 2013, 1:6–7.
73. Decramer M, Celli B, Kesten S, Lystig T, Mehra S, Tashkin DP: UPLIFT
investigators. Effect of tiotropium on outcomes in patients with moderate
chronic obstructive pulmonary disease (UPLIFT): a prespecified subgroup
analysis of a randomised controlled trial. Lancet 2009, 374:1171–1178.
74. Decramer M, Dahl R, Kornmann O, Korn S, Lawrence D, McBryan D: Effects
of long-acting bronchodilators in COPD patients according to COPD
severity and ICS use. Respir Med 2013, 107:223–232.
75. Hurst JR, Vestbo J, Anzueto A, Locantore N, Mullerova H, Tal-Singer R, Miller
B, Lomas DA, Agusti A, MacNee W, Calverley P, Rennard S, Wouters EFM,
Wedzicha JA, for the Evaluation of COPD Longitudinally to Identify Predictive
Surrogate Endpoints (ECLIPSE) Investigators: Susceptibility to exacerbation
in chronic obstructive pulmonary disease. N Engl J Med 2010,
363:1128–1138.

Page 14 of 14

76. Han MK: Medication adherence in COPD: what have we learned? Thorax
2009, 64:922–923.
77. Corden ZM, Bosley CM, Rees PJ, McLellan CG: Home nebulized therapy for
patients with COPD: patient compliance with treatment and its relation
to quality of life. Chest 1997, 112:1278–1282.
78. Vestbo J, Pauwels R, Anderson JA, Jones P, Calverley P, on behalf of the
TRISTAN Study Group: Early onset of effect of salmeterol and fluticasone
propionate in chronic obstructive pulmonary disease. Thorax 2005,
60:301–304.
79. Bourbeau J, Bartlett SJ: Patient adherence in COPD. Thorax. 2008,
63:831–838.
80. Claxton AJ, Cramer J, Pierce C: A systematic review of the associations
between dose regimens and medication compliance. Clin Ther 2001,
23:1296–1310.
81. Mularski RA, McBurni MA, Donovan JR, Walker KL, Gillespie SE, Vollmer WM:
Inhaled Respiratory Therapeutic Adherence and Factors Associated With
Adherence in Chronic Obstructive Pulmonary Disease Patients Within a
Comprehensive Healthcare System. American Thoracic Society International
Conference; 2011:A2260.
doi:10.1186/2049-6958-9-35
Cite this article as: Sanguinetti et al.: Pneumocafé project: an inquiry on
current COPD diagnosis and management among General Practitioners
in Italy through a novel tool for professional education. Multidisciplinary
Respiratory Medicine 2014 9:35.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

