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ABSTRACT
Objective: Based on the Knowledge-to-Action Cycle, we assessed the self-reported implementation
and perception of asthma clinical practice guideline (CPG) recommendations in primary care physi-
cians (PCPs), alongwith thebarriers and facilitators toCPGuse inprimary care.Methods:We conducted
a cross-sectional study. Using the extended Asthma Physicians’ Practice Assessment Questionnaire©,
PCPs self-reported the following: their knowledge of 15 key asthma CPG recommendations, the per-
ceived usefulness of each of these recommendations, their motivation to apply these recommenda-
tions, and their agreement with the content of these recommendations. Participants also reported
the barriers and facilitators to CPG use in primary care. Results: Out of the 46 potential participants,
43 physicians completed the questionnaire (response rate: 93%). Results underlined care gaps regard-
ing the provision of asthma education and written action plans, inhaler technique demonstrations,
and assessment of patients’ concerns. Results showed that the majority of physicians knew the key
asthma CPG recommendations, but their motivation to implement them and the perceived useful-
ness of these recommendations varied from one proposal to another. Main barriers to the implemen-
tation of these recommendations were related to time and resources. PCPs stressed the importance
of teamwork for enhancing the use of asthma CPGs in primary care. Conclusions: Our results suggest
that the implementation of asthma CPGs remains suboptimal in primary care. Interventions address-
ing the identified barriers and providing facilitators to asthma CPG implementation, such as contin-
uing education, could be implemented and evaluated to sustain asthma CPG use in primary care
settings.

Introduction

Clinical practice guidelines (CPGs) for the prevention
and management of asthma have been developed to
update current knowledge of caregivers and to opti-
mize care [1–3]. Perfectly guideline-concordant manage-
ment of acute asthma was found to be associated with
shorter hospital lengths of stay in patients hospitalized for
asthma [4]. In adolescents and adultswith asthma, achiev-
ing guideline-based asthma symptom control could
result in a reduction of costs associated with resource
use [5].

Although CPGs are widely available, asthma remains
insufficiently controlled, and its care is often suboptimal
[6–10]. Implementation of asthma CPGs also is subopti-
mal, particularly in primary care settings, suggesting the
need to develop new strategies [11–14] and to identify the
potential barriers and facilitators of the implementation of
CPG recommendations [15].
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The Canadian Institutes of Health Research (CIHR)
has adopted the Knowledge-to-Action Cycle to promote
knowledge translation in health care [16]. The frame-
work distinguishes between two cycles: (1) knowledge
creation and (2) action [16]. As part of the knowledge
creation process, CPGs have been widely used as knowl-
edge synthesis tools [17]. When trying to move from
evidence to practice, several phases are required, includ-
ing the identification of knowledge-to-action gaps and
assessment of the barriers and facilitators to knowledge
use [16].

Based on the Knowledge-to-Action Cycle and as a first
step toward selecting and implementing interventions to
sustain asthma CPGs use in primary care [16], we aimed
to assess health care needs, as well as the determinants
of knowledge translation within: the individual level, the
health-care team level, and the organization and system
levels.
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Methods

Design, setting, and participants

We used a cross-sectional study design. The study popu-
lation consisted of primary care physicians (PCPs) attend-
ing an organizational meeting, followed by an optional
continuing medical education event on asthma CPGs.
Participants were requested to fill in a questionnaire
before attending the optional lecture.

All participants were family physicians from the
province of Quebec, Canada, and were treating patients
with asthma. In Quebec, Canada, most family physicians
deliver care in medical clinics, family medicine groups, or
local community service centers. They can also practice
in hospitals, including emergency departments. Hospital
and medical services are dispensed free of charge for all
Quebecers, as part of the public Quebec health and social
services system.

Variables, data sources, andmeasurement

Using questionnaires, we assessed the sociodemographic
and professional characteristics of PCPs, physicians’ self-
reported implementation and perception of the key
asthma CPG recommendations, and the barriers and
facilitators to CPG use in primary care.

Assessment of health care needs
In regards to physicians’ implementation and percep-
tion of asthma CPG recommendations, participants filled
in an extended version of a previously validated ques-
tionnaire: the Asthma Physicians’ Practice Assessment
Questionnaire© (Asthma-PPAQ, see Appendix). The orig-
inal PPAQ© included 14 items about the main recom-
mendations of the Canadian CPG on asthma [18]. Items
pertained to two domains: (1) diagnosis and assessment
(items 1, 4, 5, 9–11), and (2) treatment and follow-up
(items 2, 3, 6–8, 12–14) [18]. The questionnaire was
shown to have good test-retest reliability and internal
consistency [18]. In addition to these 14 original PPAQ
items, participants were asked for what percent of their
asthma patients they explained the benefits and risks of
treatment.

Barriers at the individual health care professional level
Using the extended Asthma-PPAQ©, PCPs reported,
for each key action, their knowledge of the recom-
mendation, its perceived usefulness, their motivation to
apply the recommendation, and their agreement with its
content.

Barriers at the health-care team, organization, and
system levels
Using the extended Asthma-PPAQ©, PCPs reported the
barriers and facilitators to CPG use at the patient,
provider, and institutional level.

Study size

The 46 PCPs attending the continuing medical edu-
cation activity were invited to fill in the extended
Asthma-PPAQ©.

Statistical methods

Simple descriptive statistical analyses were conducted
using the SAS 9.3 Software (SAS Institute Inc., Cary,
NC, USA). Participant characteristics were described
using means and standard deviations, or frequency dis-
tributions. Frequency distributions were also used to
describe PCPs’ implementation of the key asthma CPG
recommendations, as well as physicians’ knowledge, per-
ceived usefulness, motivation, and agreement with these
recommendations.

Results

Participants

Out of the 46 PCPs attending the continuing medical
education event on asthma, 43 filled in the extended
Asthma-PPAQ©. Their sociodemographic and profes-
sional characteristics are presented in Table 1. PCPs were
aged (mean ± standard deviation) 50 ± 12 years and

Table . Sociodemographic and professional characteristics of
PCPs (N= ).

Age, years (n= ) ± 
Gender
Women  (%)
Men  (%)

Years in practice (n= ) ± 
Practice typea

Medical clinic
Solo  (%)
Group  (%)
Family medicine group  (%)
Local community service center  (%)
Hospital  (%)
Emergency department  (%)
Other  (%)

Hours/week of professional activities (n= ) ± 

Note. We present the sociodemographic and professional characteristics of the
PCPswhoparticipated in the continuingmedical education event on asthma.

Data are presented either as mean ± standard deviation or n (%). Unless oth-
erwise stated, herein n= .

PCP= Primary care physicians.
aParticipants could select more than one answer.
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Table . Percentage of patients in whom PCP reported CPG implementation (N= ).

% of asthma patients

Extended asthma-PPAQ© items �% –% –% >%

. Confirm diagnosis by pulmonary function tests (n= )  (%)  (%) —  (%)
. Provide written referral for asthma education  (%)  (%)  (%)  (%)
. Provide written action plan for exacerbation management  (%)  (%)  (%)  (%)
. Assess inhaler technique (or refer to asthma educator) at each visit  (%)  (%)  (%)  (%)
. Identify environmental triggers/inducers  (%)  (%)  (%)  (%)
. Provide smoking cessation counseling or recommend cessation measures  (%)  (%) —  (%)
. Prescribe an ICS as initial maintenance therapy  (%)  (%)  (%)  (%)
. Prescribe ICS-LABA when asthma is not controlled by low-dose ICS alone  (%)  (%)  (%)  (%)
. Check for treatment adherence at each visit  (%)  (%)  (%)  (%)
. Use the CTS control criteria or the GINA guidelines to assess asthma control  (%)  (%)  (%)  (%)
. Address patients’ concerns about disease/treatment  (%)  (%)  (%)  (%)
. Refer to specialist because asthma is difficult to control  (%)  (%)  (%)  (%)
. Refer to specialist if diagnosis is uncertain  (%)  (%)  (%)  (%)
. Schedule regular follow-up appointments  (%)  (%)  (%)  (%)
. Explain the benefits and risks of treatment to patients  (%)  (%)  (%)  (%)

Note. For each key action, we present the number (percentage) of PCPs who reported the implementation the recommendation in either�%, –%, –%,
or>% of their asthma patients.

Data are presented as n (%) unless otherwise stated, herein n= .
Original PPAQ© items were derived from Boulet et al. [].
CPG = Clinical practice guidelines; CTS = Canadian Thoracic Society; GINA = Global Initiative for Asthma; ICS = Inhaled corticosteroids; LABA = Long-acting

β-agonists; PCP= Primary care physicians; PPAQ= Physicians’Practice Assessment Questionnaire© .

had practiced family medicine for 23 ± 13 years. About
40% of the participants were working in local community
service centers.

Health care needs: PCPs’ implementation of the key
asthma CPG recommendations in primary care
As reported in Table 2, a significant proportion of PCPs
did not fully implement many key asthma CPG rec-
ommendations into their care. In fact, about 60% of the
participants indicated that they neither provided awritten
referral for asthma education (65%) nor a written action
plan for exacerbation management (56%) in at least three
out of four asthma patients. About 60% of the PCPs
reported that they referred between zero and one out of

four asthma patients to a specialist, if asthma remained
uncontrolled (65%) or if asthma diagnosis was uncertain
(61%). About 60% of the participating PCPs assessed
asthma control (61%) and patient concerns about the dis-
ease and treatment (60%) in half or less of asthmapatients,
and 58%of physicians reported scheduling regular follow-
up appointments in the same proportion of patients.

Barriers within the individual level: PCPs’ perception of
the key asthma CPG recommendations
Table 3 presents the PCPs’ perception of the 15 key
asthma CPG recommendations. Although many rec-
ommendations were known by more than 80% of the
participating PCPs, these key actions were considered of

Table . PCPs’perception of asthma CPG recommendations (N= ).

Extended asthma-PPAQ© items Knowledge Usefulness Motivation Agreement

. Confirm diagnosis  (%)  (%)  (%)  (%)
. Refer to asthma educator  (%)  (%)  (%)  (%)
. Provide written action plan  (%)  (%)  (%)  (%)
. Assess device technique  (%)  (%)  (%)  (%)
. Identify environmental triggers/inducers  (%)  (%)  (%)  (%)
. Provide smoking cessation counseling  (%)  (%)  (%)  (%)
. ICS as initial maintenance therapy  (%)  (%)  (%)  (%)
. Combined ICS-LABA if uncontrolled asthma with ICS  (%)  (%)  (%)  (%)
. Assess treatment adherence  (%)  (%)  (%)  (%)
. Assess control  (%)  (%)  (%)  (%)
. Address patients’ concerns  (%)  (%)  (%)  (%)
. Referral to specialist (uncontrolled asthma)  (%)  (%)  (%)  (%)
. Referral to specialist (asthma diagnosis)  (%)  (%)  (%)  (%)
. Schedule regular follow-up appointments  (%)  (%)  (%)  (%)
. Explain benefits/risks of treatment  (%)  (%)  (%)  (%)

Note. For each key action, we present the number (percentage) of PCPs who reported knowledge of the recommendation, who found it very useful, who were
motivated to implement it, and who agreed with it.

Data are presented as n (%). For some items, there were missing data.
Original PPAQ© items were derived from Boulet et al. [].
CPG = Clinical practice guidelines; ICS = Inhaled corticosteroids; LABA = Long-acting β-agonists; PCP = Primary care physicians; PPAQ = Physicians’ Practice
Assessment Questionnaire©.
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Figure . Barriers to the implementation of key asthma CPG recommendations (N = ). We present the percentage of PCPs who identi-
fied each of these elements as a barrier to the implementation of key asthma CPG recommendations. CPG= Clinical practice guidelines;
PCP= Primary care physicians.

variable usefulness. About 50% of the participating physi-
cians reported that they did not know or remember that
they should address patients’ concerns about asthma and
treatment (47%). About 35% of physicians indicated that
they did not know or remember that they should use the
Canadian Thoracic Society (CTS) or the Global Initiative
for Asthma (GINA) criteria to assess asthma control
(35%). A similar percentage of participants did not know
the recommendation to explain the benefits and risks of
treatment (33%). Less than 60% of the participating PCPs
found the assessment of patients’ concerns (55%) and
asthma control using the CTS or GINA criteria (58%)
very useful. Similarly, 56% of the participants considered
that referring patients to a specialist, when their asthma
diagnosis was uncertain, was very useful. Only 65% of
physicians were motivated to implement these last three
recommendations, and 70% or less agreed with them.

Barriers and facilitators to the implementation of key
asthma CPG recommendations within the health-care
team, organization, and system levels
As shown in Figure 1, the most frequent obstacles when
PCPs implement the key asthma CPG recommenda-
tions were the lack of time (79%) and resources, either
human (49%) ormaterial (42%). To help PCPs implement
these recommendations, the assistance of other health-
care professionals was in high demand (77%), followed

by facilitated referrals to specialists and asthma educa-
tors (63%). About half of the physicians (47%) suggested
easier access to respiratory physiology test equipment
(Figure 2).

Discussion

Main findings

In this study, we assessed PCPs’ self-reported implemen-
tation of 15 keyCPG recommendations for the prevention
and management of asthma, as well as the PCPs’ percep-
tion of these recommendations. Our analysis highlighted
health care needs, provided some insights into the barriers
and facilitators to the implementation of these key asthma
CPG recommendations. It suggested that the implemen-
tation of these key recommendations could be improved
by providing PCPs with increased access to human (e.g.
asthma educators) and material resources. Our results
helped us to make five observations.

Regarding health care needs
First, in this study, we observed persistence of the same
care deficiencies that were previously reported. These
care gaps weremostly related to the low referral to asthma
educators [18–21] and specialists, if asthma remained
uncontrolled [18]. Other care gaps included the low
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Figure . Facilitators of the implementation of key asthma CPG recommendations (N = ). We present the percentage of PCPs who
identified each of these elements as a facilitator of the implementation of key asthma CPG recommendations. CPG = Clinical practice
guidelines; PCP= Primary care physicians.

frequency of asthma action plan deliveries [18,20,22]
and inhaler technique assessments [18,19]. Moreover,
very few PCPs reported scheduling regular follow-up
appointments, underlining an important discontinuity of
care, as previously reported [18].

Second, our results indicated that the majority of PCPs
knew the key asthma CPG recommendations, which con-
trasted with previous studies suggesting that physicians’
level of asthmaCPGknowledgewas suboptimal [8,23,24].
We believe that this discrepancy could be explained by
the instruments used to measure PCPs’ knowledge of
the CPG recommendations. In the present study, PCPs
self-reported their understanding of the recommenda-
tions, whereas studies by Doerschug et al. [8], Pinnock
et al. [23], and Lagerlov et al. [24] questioned health
care professionals and calculated knowledge scores.
Although it was encouraging that the majority of PCPs
reported knowing the key asthma CPG recommenda-
tions, knowledge-to-action gaps could have been greater.

Regarding barriers to CPG implementation within the
individual and health care professional level
Third, our data suggested that physicians’ found that the
usefulness of the 15 key asthma recommendations was
quite variable, with a lower percentage of physicians who
considered the recommendations to assess asthma control
and to address patients’ concerns about the disease and

its treatment as very useful. These two recommendations
were also less knownor remembered than the others. Sim-
ilarly, previous studies have shown that lack of knowledge
could predict CPG adherence [25,26] and act as a barrier
to CPG implementation, along with relevance to primary
care and doubt about the evidence supporting the recom-
mendations [20]. We also observed that a lower percent-
age of PCPs considered the recommendation to refer to
a specialist, if the diagnosis was uncertain, as very useful.
This observation is important to note, since it has been
shown that about one-third of patients who have been
diagnosed with asthma by a physician do not have evi-
dence of asthma [27].

Regarding the selection and implementation of
interventions to enhance asthma CPG use in primary
care
Fourth, even though the barriers to CPG implementation
could differ according to the type of practice, most PCPs
seemed to be facing the same difficulties, regardless of the
type of clinical setting. In accordance with the findings
of Wiener-Ogilvie et al. [20], who assessed CPG imple-
mentation in 15 practices in the National Health Service
Borders region in Scotland, PCPs reported that team-
work could help overcome the main identified barriers to
asthma CPG implementation, specifically the lack of time
and resources. Accordingly, results from two Cochrane
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systematic reviews indicated that interprofessional collab-
oration could improve health-care processes—including
adherence to CPG—and patient outcomes [28,29]. Based
on the CIHR knowledge translation framework, Licskai et
al. [30] developed a multi-level regional guideline-based
interdisciplinary asthma program. As part of their pro-
gram development, they identified professional training
and creation of an asthma management program as solu-
tions to improve the implementation of CPGs [30]. They
trained health care professionals as asthma educators and
placed them as guideline content experts of the interdis-
ciplinary team [30]. Results from their pre/post compar-
isons indicated that their multi-level regional guideline-
based interdisciplinary asthma program could facilitate
the implementation of CPGs and improve health out-
comes in community primary care practices [30].

Our study suggests that asthma education is still not
integrated into care for many PCPs. In our practice, the
Quebec Asthma and chronic obstructive pulmonary dis-
ease (COPD) Network (QACN) has trained more than
20,000 asthma and COPD educators, mainly nurses and
respiratory therapists, to assist physicians in providing
respiratory care in accordance with the Canadian CPGs
[31]. Self-management interventions delivered by QACN
trained asthma educators have been shown to enhance
the provision of written action plans, improvemedication
adherence, and decrease the number of unscheduled vis-
its for respiratory problems in patients with asthma fol-
lowed in family practice clinics [32]. Unfortunately, these
services are still underused [21].

At this point, it must be recognized that providing
PCPs with the assistance of trained educators may require
considerable funding and resources. In a realist review on
CPG use, Kastner et al. (2015) suggested that solutions
that require a significant investment of time and resources
should be limited to foster guideline implementability,
unless data were available regarding resource require-
ment and cost-effectiveness [33]. Yong and Shafie (2014)
underwent a systematic review of economic evaluations
of asthma education and self-management programs [34].
Based on a narrative analysis of 49 studies comparing such
programs to usual care, their results suggested that asthma
education and self-management programs, delivered by
an integrated team of medical and allied health profes-
sionals, were effective and cost-reducing [34].

Fifth, our results showed that more than half of the
PCPs did not address patients’ concerns about disease
and treatment, although asthma patients have previously
expressed their willingness for greater involvement in
decision making and improved access to information
about asthma [19]. In this context, interventions or tools
to facilitate discussion between health care providers and
patients might be helpful to foster the implementation of

this key recommendation [11]. For instance, decision aids
have been shown to have a positive impact on patient–
practitioner communication [35], because they provide
evidence-based information about the disease and its
treatment options, guide and support patients in mak-
ing value-based decisions [35–37], and could be used to
implement shared decision making into care [35,38]. To
facilitate discussions between PCPs and patients about
the use of asthmamaintenancemedication, clinicians and
patients could use a decision aid. Our team recently devel-
oped one for inhaled corticosteroids use, alone or in com-
bination with long-acting β2-agonists. This decision aid
explains the positive and negative features of inhaled con-
troller treatments, and guides patients to compare and
weigh these benefits and risks [39]. However, to foster
decision aid use in clinical setting and to overcome the
barrier related to the perceived lack of time for shared
decision making [40], health-care professional training
might be useful [41].

Strengths and limitations of this study

Our study carries important messages, due to the fact
that we measured several aspects of CPG implementa-
tion, specifically PCPs’ self-reported implementation of
15 key asthma CPG recommendations, physicians’ per-
ception of these recommendations, along with the bar-
riers and facilitators to the implementation of these rec-
ommendations. Nevertheless, the present study has some
limitations. First, we recruited a limited sample of physi-
cians, although they were representative of the whole PCP
population and reported quite uniform gaps in the imple-
mentation of CPGs on asthma. Second, the questionnaire
was based on the Canadian asthma CPGs, and although
national and international asthma guidelines may slightly
differ regarding recommendations [42], those assessed
by the extended Asthma-PPAQ© were common. Third,
since our study participants were aware that they were
questioned about key asthma CPG recommendations,
the self-reported percent of implementation could have
been overestimated, due to a socially desirable response
bias. Fourth, our study assessed PCPs’ perceptions of only
some barriers and facilitators to the implementation of
key asthmaCPG recommendations, but nevertheless pro-
vides insight into what could facilitate the use of CPGs in
primary care.

Generalizability

Despite the fact that the study was conducted in Quebec,
Canada, we are confident that our results, which identified
current care gaps and stressed teamwork as an important
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means to foster CPG adoption by PCPs, could be gen-
eralized, in the same way that it was reported in Scot-
land [20], and elsewhere [18,19,21]. While some barriers
and facilitators to the implementation of key asthma CPG
recommendations have been identified in this present
study, researchers and health organizations, based on the
Knowledge-to-Action Cycle [16], could work together in
the future to develop and evaluate knowledge transla-
tion interventions that include continuing professional
development.

Conclusions

PCPs’ implementation of key asthma CPG recommen-
dations remains suboptimal in primary care, although
many recommendations are now well known. Barriers to
the implementation of these recommendations should be
addressed. Not only should efforts be made to make these
recommendations known to PCPs, but resources that
facilitate their implementation—especially assistance of
trained allied health professionals—should be provided.
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SUPPORTING ONLINE INFORMATION

Appendix: Extended Asthma-PPAQ©
As supporting online information, we present the items that were added to original PPAQ©

(please refer to Boulet et al. (2011) for details on the original PPAQ©).

First, in addition to the 14 items of original PPAQ©, participants were asked a fifteenth

question:

For what percent of your asthma patients do you currently explain the benefits and risks of

treatment?

Second, for each of the 15 items of the extended Asthma-PPAQ©, participants were asked:

 Do you know this recommendation? Yes __
No __

 Do you believe that the application of this recommendation in
primary care would improve asthma patient outcomes?

Very much ____
Slightly ____

No ____
Uncertain ____

 Would you be ready to apply this recommendation more
frequently with your patients?

Yes __
No __

Uncertain ____

 Do you agree with this recommendation? Yes __
No __
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Finally, participants were asked two additional questions:

 In regards to these recommendations, what are the main barriers to their application?
Lack of time ____

Lack of human resources ____
Insufficient knowledge on how to apply the recommendations ____

Lack of equipment ____
the recommendation is not useful ____

the patient will not implement the recommendation ____
Other ____

 Which of the following would be the most useful for you?
Assistance of other health professionals (nurse(s), respiratory therapist(s), etc.) ____

Financial incentive(s) ____
Facilitated referral to specialist(s), educators ____

Easier access to respiratory physiology testing equipment ____
Help in the implementation of a pulmonary function testing program (spirometry) at the

clinic ____”
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