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Introduction. COPD is often diagnosed at an advanced stage because symptoms go unrecognized. Furthermore, spirometry is often
not done.Methods. Studywas conducted in diverse familymedicine practice settings. Patients were targeted if respiratory symptoms
were present. Patients had a spirometry to confirm the presence of airflow obstruction and COPD diagnosis. An evaluation of
the process was done to better understand facilitating/limiting factors to the implementation of a primary care based spirometry
program. Results. 12 of 19 primary care offices participated. 196 of 246 (80%) patients targeted based on the presence of smoking and
respiratory symptoms did not have COPD; 18 (7%) and 32 (13%) had COPD, respectively, GOLD I and ≥II.There was no difference
in the type and number of respiratory symptoms between non-COPD and COPD patients. Most of the clinics did not have access to
a trained healthcare professional to accomplish spirometry. They agreed that giving access to a trained healthcare professional was
the easiest and most reliable way of doing spirometry. Conclusion. Spirometry, a simple test, is recommended in guidelines to make
the diagnosis of COPD. The lack of allocated time and training of healthcare professionals makes its implementation challenging
in family medicine practices.

1. Introduction

Chronic obstructive pulmonary disease (COPD) is a major
health problem. COPD will be the fifth leading cause of
disability and the third leading cause of death in the coming
decades [1]. Treatments are known to be beneficial to COPD
patients by improving symptoms and health status, reducing
exacerbations and hospital admissions [2, 3]. Although the
evidence does not support treating asymptomatic patients
[2], symptomatic patients with undiagnosed COPD should
respond to treatment like those who have been diagnosed.

The irony is that COPD does not get much attention from
healthcare professionals. It is still underdiagnosed in family
medicine practices [4] and a major contributing factor has
been the underutilization of spirometry [5, 6]. The diagnosis
of COPD is often made when the disease is advanced [7, 8].
This could be due to the fact that patients are not complaining
early on as they adapt to the gradual decrease of their lung
functions [8, 9]. It may also be due to the physicians not being
aware of the symptoms or risk factors of their patients [7, 9].

Suspecting COPD in patients with current or past exposure
to cigarettes and those with respiratory symptoms is essential.

Spirometry is most important to confirm the presence of
airflow obstruction and to assess severity. Despite spirometry
being strongly recommended in patients with respiratory
symptoms by the ACP, ACCP, ATS, ERS, and GOLD, many
physicians rely on clinical examination only. Prediction of
airflow obstruction based on clinical examination [10] and
pulmonary auscultation [11] can be inaccurate and could lead
to inappropriate treatment. Even in developed countries, the
number of spirometry tests performed in primary care only
increased marginally [12, 13]. It is evident that spirometry is
not routinely used to diagnose COPD in primary care [14, 15].

We carried out a fieldwork evaluative project in different
family medicine practices to assess the implementation of
spirometry testing combined with a simple clinical assess-
ment tool for the early diagnosis of COPD “target testing” in
patients not known and not already treated for a chronic res-
piratory disease.We alsowanted to evaluate whether patients’
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symptoms at presentation could be used to discriminate
patients with or without COPD.

2. Methods

This is a multisite cross-sectional study conducted in family
medicine practices of the territory of the health agency of
Montreal between July 2004 and February 2008. The study
was approved by the respective Ethics Committee at each
of the clinics and at the McGill University Health Centre
(MUHC).

2.1. Family Medicine Practices and Patients. A family medi-
cine practice was defined as a group of 3 or more family
physicians working together. The present study recruited
patients from 3 different family practice settings: (1) uni-
versity hospital family medicine clinic; (2) local community
clinic “centre local de services communautaires (CLSC)”; (3)
private clinic of family physicians in group practice. The
university family medicine clinics were chosen because of the
assumption that in this environment diagnostic tests are read-
ily accessible, guidelines are known, and hence spirometry
could be part of regular practice. CLSCs were chosen because
they offer outpatient services and include a teamof healthcare
professionals (e.g., nurses), who are already involved in the
screening and care of patients with chronic diseases. Private
clinics also have the support of a nurse and they are usually
taking care of the largest volume of patients.

All patients were assessed by their family physicians and
were excluded if they had a previous diagnosis of COPD
and/or were on respiratory medications. A short algorithm
was developed for the study to determine if patients were
eligible for spirometry testing: the COPD Early Diagnosis
(CED) tool. Patients fulfilling these criteria were asked to
perform a spirometry: (a) age ≥ 40 years, (b) smoking history
of ≥10 pack-years, and (c) at least one respiratory symptom
(daily cough with or without sputum production, dyspnea on
exertion, wheezing, or frequent respiratory infections).

2.2. COPD Diagnosis

2.2.1. CED (COPD Early Diagnosis). Based on the CTS rec-
ommendations [3], we implemented a simple tool with
standardized questions, the CED, to allow the identification
of the clientele at risk of COPD. The elements included in
the CED tool were (1) age ≥ 40 years; (2) smoking history,
that is, smokers and ex-smokers ≥ 10 pack-years (population
at the highest risk); and (3) at least one of the following
symptoms: daily cough with or without sputum production,
dyspnea on exertion (2 or more on the MRC scale [16]),
wheezing, or frequent respiratory infections during the year.
If the patient obtained a positive mark for these three criteria
he/she was asked to undergo a spirometry test. To create
awareness about the importance of spirometry testing in the
participating clinics, posters with the CED questions were
placed in the waiting rooms and physician offices. Patients
who thought they fulfilled the criteria as seen on the poster
were encouraged to approach their physician to discuss the
need for a spirometry test.

2.2.2. Spirometry. All family practices received spirometers
for the project duration if not already in the clinic. A 6-
hour training was provided to the healthcare professionals
involved in the project on how to perform spirometry,
quality control, and study process. A visual instruction guide
was developed and provided to healthcare professionals.
Although the physicians were not required to interpret the
spirometry, a 2-hour training session on interpretation was
offered to them. For each patient who tested positive on
the CED tool, a postbronchodilator spirometry was per-
formed. Results of the spirometry were then reviewed by a
respirologist and the COPD diagnosis wasmade based on the
respirologist diagnosis.

2.3. COPD Classification. Patients were classified using the
GOLD 2007 criteria [17]. “No COPD” was defined as pa-
tients who had a ratio postbronchodilator FEV

1
/FVC ≥ 0.7.

“COPD” was defined as patients having a ratio postbron-
chodilator FEV

1
/FVC < 0.7 and FEV

1
≥ 80% of predicted

normal value, that is, GOLD stage I, and FEV
1
< 80% of

predicted normal value, that is, GOLD stage ≥II [18].

2.4. Program Evaluation and Analysis. The evaluation of the
implementation of the program at each of the participating
family practices for the COPD clientele, that is, CED tool
and spirometry testing, included the participation rate of the
clinics and reasons for not participating, the review of the
participating clinics and their context of practice, and the
facilitating and limiting factors. For the analysis of symptoms’
presentation and their discriminative value, frequency of
symptoms was assessed based on the absence of COPD (No
COPD) and the presence of COPD GOLD I and ≥II. Symp-
toms at presentation and cumulative number of symptoms
were analyzed to assess statistical relevance. Chi-square test
(fisher’s exact test results reported only frequencies less than
5), 𝑡-test (normal distributions), and Wilcoxon two-sample
test (abnormal distributions) were performed to calculate the
𝑃 values. SAS version 9.2 was used to do the analysis.

3. Results

3.1. Recruitment of Family Practices and Patients. Out of 19
family medicine practices invited to participate, 12 (63%)
agreed to take part in the study (Figure 1), comprising 1
hospital clinic, 4 local community clinics (CLSC), and 7
private clinics. The main reasons for declining participation
were no direct access to a pulmonary function laboratory,
problems of organization, and lack of interest. Across the 12
participating clinics, a total of 90 general practitioners agreed
to take part in the study. Three hundred eleven patients were
assessed with the CED, 65 were screen failure, and 246 were
eligible for spirometry.

3.2. Clinic Settings and Implementation Process. There was a
large variation in the number of physicians per practice and in
the organization structure across the different environments.
Most clinics had access to at least one nurse. Spirometry
was done by the nurse in only 2 of the community clinics
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Initiation of COPD early diagnosis study family medicine practices
N = 19

Family medicine clinics that participated in the study
N = 12

N = 1

Community clinics
N = 4

Private clinics
N = 7

Patients screened with COPD Early Diagnosis tool (CED)

N = 311 patients

Patients eligible for spirometry testing
N = 246

30 patients

65 screen failures

Hospital clinics

59 patients (5–30/clinic)

7 clinics refused 
to participate

157 patients (3–50/clinic)

∙ 2 hospital clinics

∙ 2 community clinics

∙ 3 private clinics

∙ Age < 40 years old

∙ Never smoker

∙ Language barrier

∙ Treated with respiratory 
medications

Figure 1: Distribution of the recruitment centers and their patient enrolment.

Table 1: Baseline information on recruitment family practices and factors influencing participation.

Hospital clinics
𝑁 = 1

Community clinics
𝑁 = 4

Private clinics
𝑁 = 7

Health professional per clinic
Physicians 15 1–11 1–5
Nurses 2 1-2 0–2

Spirometry done by
Nurse from the clinic No Yes No
Respiratory therapist sent to
the clinic Yes Yes Yes

Facilitating factors

Great awareness of the disease
and hence already using

spirometry
Available nurse to do spirometry Access to large population of

elderly patients

Direct, frequent contacts with
respirologists

Physician has more time per
patient Champion in the team

Limiting factors

Most patients referred with a
diagnosis of COPD already Small volume of patients

Physician has limited visit time
per patient

(large volume of patients)
Many different doctors attending

the clinic
High immigrant population

(language barriers)
Often no personnel available for

spirometry
Nurses available, but overloaded Younger population

and none of the hospital or private clinics. Even if nurses
had received the training provided by the study, it became
evident that they were overloaded with other tasks having to
follow up a large clientele (e.g., blood tests, patient education,
etc.). Furthermore, because the nurses did not perform the
spirometry test often enough, they did not feel comfortable
with it. As part of the solutions implemented early in the
process, we provided to each of the clinics the services of a
respiratory therapist (0.5–1 day/week, based on needs). All
the practices agreed that this was the easiest way of doing

the spirometry. The limiting and facilitating factors to
spirometry implementation are presented in Table 1 accord-
ing to each family practice setting.

3.3. Diagnosis of COPDandPatient Characteristics. Onehun-
dred ninety-six (196) of the 246 patients had “No COPD”
(80%), while 18 and 32 had COPD GOLD I (7%) and GOLD
≥II (13%). Patients from the “NoCOPD” groupwere younger,
had less exposure to cigarette, and hence had a higher
postbronchodilator FEV

1
/FVC ratio and FEV

1
(Table 2).
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Table 2: Symptoms reported by patients according to the spirometry diagnosis of COPD.

No COPD
𝑁 = 196

COPD (GOLD I)
𝑁 = 18

COPD (GOLD ≥II)
𝑁 = 32

Overall
𝑃 values

Age (in year), mean (SD) 54.97 (10.34) 58.33 (10.59) 59.88 (8.68) 0.006
Smoking pack years, mean (SD) 31.26 (16.99) 38.06 (10.59) 44.59 (24.99) 0.001
FEV1, % predicted, mean (SD) 90.88 (15.14) 88.06 (7.89) 60.92 (13.09) <0.001
FEV1/FVC %, mean (SD) 82.43 (12.98) 64.84 (3.90) 58.56 (8.79) <0.001
Symptoms, 𝑛 (%)

Cough 115 (58.67) 11 (61.11) 20 (62.50) 0.908
Cough with sputum 75 (38.27) 8 (44.44) 16 (50.00) 0.424
Dyspnea MRC ≥ 2 scale 127 (64.80) 10 (55.56) 24 (75.00) 0.348
Wheezing 75 (38.27) 8 (44.44) 15 (46.88) 0.599

Respiratory infections∗ 37 (18.88) 3 (16.67) 9 (28.17) 0.448
Number of symptoms

0 6 (3.06) 0 (0.0) 0 (0.00) 0.456
1 59 (30.10) 6 (33.33) 6 (18.75) 0.384
2 60 (30.61) 7 (38.89) 12 (37.50) 0.604
3+ 71 (36.22) 5 (27.78) 14 (43.75) 0.517

∗The infection rate refers to the respiratory infection in the last year.

Table 2 also shows the respiratory symptoms at presen-
tation for patients from the “No COPD” group and for
those from the “COPD”. The type and number of respiratory
symptoms reported were not different between the “No
COPD” and the “COPD” patients.

4. Discussion

This study showed that implementing a program with identi-
fication of patients at risk and target testing with spirometry
was challenging but feasible in family medicine practices.
The most effective way of achieving spirometry was having
a respiratory therapist in the clinic to off load the physicians
and the nurses. It was also demonstrated that symptom
presentation could not discriminate patients with COPD
from those without COPD.

Our study is one of the first to assess and report on the
implementation of spirometry in family medicine practice
according to various settings of practice. Previous studies
have looked at the use of spirometry in family medicine
clinics from different angles. Some have analyzed the role
played by the treating team and required a nurse to perform
the test [19] while others have not considered prescreening
the patients to identify the ones at risk for COPD and did
spirometry on all participants [5, 20]. We took a different
approach, acknowledging the fact that any added test per-
formed during a clinic is time consuming and that the test
should be used towards a targeted population at high risk
of having COPD. Targeting patients with a questionnaire
based on the Canadian Lung Health test and then perform-
ing spirometry likely avoided unnecessary prescriptions of
respiratory medication. Our study did not intend to assess
the appropriateness of treatment of COPD. This is known as

a potential problem and studies have shown a rate as high as
40% of inappropriate prescription of inhaled medications in
family medicine practice [5, 20, 21].

A gap has been identified in the literature about the need
to assess whether or not the symptoms could be used in
primary care setting to diagnose COPD [22]. There is still
a belief by certain family physicians that spirometry may
not be required for patients with a smoking history and
presenting with respiratory symptom. Our study reinforces
the need of spirometry to establish a COPD diagnosis, as
symptoms alone are not enough. A tool like the CED could
be used to standardize the need for a diagnostic spirometry
to be performed. The most recent GOLD recommendations
for the diagnosis and management of COPD have stated
that spirometry is required to make a clinical diagno-
sis of COPD (http://www.goldcopd.org/uploads/users/files/
GOLD Report 2011 Feb21.pdf).

An important strength of this study is its generalizability
in real practice. Contrary to many previous studies that
looked at secondary care settings or at spirometry done out-
side of a regular appointment, we focused on implementing
a system within real life primary care practices. This study
highlights the fact that implementing spirometry should not
be considered as an easy process in primary care even in
those practices that have the support of health professionals.
These professionals not only need to be trained but also
require allocated time and may not be confident enough to
maintain that role if they do not have sufficient exposure.
Other challenges inherent to spirometry are the calibration
that is not routinely done and can lead to false measurements
[23] and short expiration time that is insufficient to produce
valid tests [24]. These obstacles slowed down implantation
of spirometry testing in the primary care setting in many
countries. Most of the family practices in our study agreed
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that it was best to have someone trained and dedicated to
performing spirometry.This facilitated the accessibility to the
test and hence should be encouraged.

When looking at the participation rate, 7/19 (37%) of
the clinics approached refused to participate. Hospital based
clinics had access to spirometry and respirologists readily and
hence considered that spirometry in the clinic was not an
added benefit.Therefore spirometry testing programs should
be individualized according to the existing hospital setting.
For the community and the private clinics the number of
patients was an issue. In thinking about implementing a
spirometry testing program, this study stresses the role of
prioritizing the clinic.The service of a trained and designated
healthcare professional should be targeted to the high volume
clinics. For the low volume clinic, the minimal exposure and
the small number of patients may limit the possibility of
having a healthcare professional that provides the service of
spirometry within the family clinic.

Although some important conclusions can be drawn
from this study, it is worth appreciating the limitations. The
spirometry was not interpreted by the family physician and,
upon implementing a program similar to the one described,
further work should be done to analyze the best way of
having the spirometry results interpreted. Some studies have
looked at the interpretation of spirometry results by family
physicians and found high misdiagnosis rate [20, 21] and our
study did not address this question. Another limitation is that
we did not carry out interviews to assess qualitatively how the
implementation process.

In conclusion, the present study has confirmed in a real
life setting of primary practices that symptoms reported by
smoker or ex-smoker patients are not reliable at discriminat-
ing COPD from non-COPD. Another challenge that became
obvious while implementing the spirometry testing was the
impression that any added test was time consuming. Despite
being a simple test and the proven role that spirometry has,
the lack of allocated time and training of healthcare profes-
sionals makes the implementation of this test challenging.
For primary care physicians to have access to spirometry,
some adjustments will need to bemade in our current system.
Having trained health professional working in primary care
offices and helping with spirometry testing can improve rate
of early diagnosis of symptomatic COPD patients in family
physician offices.
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