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Abstract

Background: Multifaceted interventions driven by the needs of patients and providers can help move evidence into
practice more rapidly. This study engaged both patients and primary care providers (PCPs) to help design novel
opinion leader (OL)-based interventions for patients with acute asthma seen in emergency departments (EDs).

Methods: A mixed methods design was employed. In phase I, we invited convenience samples of patients with
asthma presenting to the ED and PCPs to participate in a survey. Perceptions with respect to: a) an ideal OL-profile for
asthma guidance; and b) content, style and delivery methods of OL-based interventions in acute asthma directed from
the ED were collected. In phase II, we conducted focus groups to further explore preferences and expectations for
such interventions with attention to barriers and facilitators for implementation.

Results: Overall, 54 patients completed the survey; 39% preferred receiving guidance from a respirologist, 44% during
their ED visit and 56% through individual discussions. In addition, 55% expressed interest in having PCP follow-up
within a week of ED discharge. A respirologist was identified as the ideal OL-profile by 59% of the 39 responding PCPs.
All expressed interest in receiving notification of their patients’ ED presentation, most within a week and including
diagnosis and ED/post ED-treatment. Personalized, guideline-based, recommendations were considered to be the ideal
content by the majority; 39% requested this guidance through a pamphlet faxed to their offices. In the focus groups,
patients and PCPs recognized the importance of health professional liaisons in transitions in care; patient anxiety and
PCP time constraints were identified as potential barriers for ED-educational information uptake and proper post-ED
follow-up, respectively.
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Conclusions: Engaging patients and PCPs yielded actionable information to tailor OL-based multifaceted interventions
for acute asthma in the ED. We identified potential facilitators for the implementation of such interventions (e.g.,
patient interaction with alternative health care professionals who could facilitate transitions in asthma care between
the ED and the primary care setting), and for the provision of post discharge self-management education (e.g.,
consideration of the first week of ED discharge as a practical time frame for this intervention). Prioritization of identified
barriers (e.g., lack of PCP involvement) could be addressed by the identification of potential early adopters in practice
environments (e.g., clinicians with special interest in asthma).

Keywords: Asthma, Exacerbations, Education, Knowledge translation
Background
Asthma is a chronic lung disease characterized by airway
inflammation and patients with this disease may experi-
ence episodes of flare-ups, often in response to a variety
of triggers. Despite marked improvement in the under-
standing of the pathophysiology of asthma [1] and
broad therapeutic advances, control of asthma symp-
toms remains elusive for many patients [2]. This loss of
control results in frequent exacerbations which, when
severe, may result in emergency department (ED) visits
[3].
While the pharmacological ED management of acute

asthma has been recognized as “evidence-based” [4], there
is a need to facilitate the transitions in care between acute
care settings such as the ED and community-based pri-
mary care providers (PCPs). Important knowledge and
care gaps have been identified in adults presenting to EDs
with asthma exacerbations [5]; some of these gaps are
more common in subjects at high risk of admissions and
relapses [6, 7]. In addition, research has shown that
follow-up visits with a PCP after ED discharge are delayed
or non-existent [8]. Recently published and widely dissem-
inated asthma guidelines have highlighted the essential
role of patient education and the establishment of
post-ED care partnerships after an asthma exacerbation
[9]. These strategies are designed to regain and maintain
asthma control, prevent poor health outcomes and
maximize patients’ quality of life; however, the evidence
supporting the use of such guidance in practice is mixed
[10, 11]. Consequently, this makes any plan for sustained
implementation a complex and challenging endeavor [12].
Strategies to engage PCPs and encourage follow-up

of patients with asthma is an important goal to
achieve and should improve patient outcomes. Opin-
ion leaders (OL) are recognized as individuals capable
of using their knowledge to influence the opinions,
behaviours, beliefs and attitudes of others [13, 14]. Ef-
fective, safe and responsive OL-based interventions
have shown to improve professional practice and
health outcomes [15]; active OL-based multifaceted
interventions targeting different barriers to change
have been proposed as novel strategies for knowledge
transfer [16]. The involvement of OLs in the imple-
mentation of quality improvement and educational in-
terventions in health care is not necessarily effective
under all circumstances, their benefits seem to be
intervention- and disease-specific [17].
Emergency department-directed OL-based interven-

tions targeting chronic conditions, such as osteoporosis,
have facilitated patient and PCPs linkages, improved
PCP follow-up and resulted in large improvements in
appropriate testing and treatment compared with usual
care [18, 19]. While community-based influential physi-
cians have been shown to influence the behaviour of
peers, reduce their need to participate in traditional edu-
cational programs and improve care in patients with
chronic obstructive disease (COPD) [20], ED-based stud-
ies comparing OL-endorsed treatment recommendations
for ambulatory asthma and COPD with usual care found
no increase in PCP follow-up visits at 30 days or reduc-
tion of relapses at 90 days [21].
To date, the effectiveness of OL-based multifaceted in-

terventions facilitating the transitions in care between
the ED and the primary care setting to improve health
outcomes after asthma exacerbations has not been estab-
lished. In addition, the specific value of letting patients
and PCPs’ perceptions and expectations influence the
content of these interventions has been infrequently
studied [22, 23].

Methods
Aim
The aim of the current study was to seek input from
patients and PCPs on the design of novel OL-based
multifaceted interventions for acute asthma.

Study design
A sequential explanatory mixed methods design was
employed, which involved quantitative (survey) and quali-
tative (focus groups) data collection. The structure of the
mixed-methods approach is QUAN → qual, in which
quantitative methods precede qualitative and the quantita-
tive methods are dominant [24]. This sequential approach
serves the function of convergence and complementarity
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to seek elaboration and clarification of survey results. The
study was approved by the University of Alberta Health
Research Ethics Board (Pro00023191; Tailoring Educa-
tional Interventions in Acute Asthma). Written informed
consent was waived; patients and PCPs’ voluntary re-
sponses/participation reflected their consent to take part
in the study.

Quantitative methods (surveys)
Over a four-month period, a consecutive sample of at
least 50 patients with physician-diagnosed asthma who
had ever presented to the ED for acute asthma were in-
vited by trained research assistants to complete a
self-administered survey, regardless of their reason for
ED presentation to the University of Alberta Hospital.
Information on demographics, primary care support and
perceptions of an ideal OL-profile for the provision of
guidance in ambulatory asthma care were collected;
preferences regarding the content, style and delivery
methods of OL-based interventions in acute asthma di-
rected from EDs were also gathered. Options for an OL
included as a respiratory medicine specialist (“respirolo-
gist”), an internal medicine specialist, or a family phys-
ician with or without special interest in asthma. The
survey took approximately 10 min to complete.
During the same period of time, a random sample of

50 PCPs (family physicians from the Edmonton area)
was chosen from the College of Physicians and Surgeons
of Alberta website (www.cpsa.ab.ca) and each was in-
vited to participate in an electronic survey. Due to a null
response to the electronic survey, surveys were subse-
quently faxed to a second random sample of 150 PCPs
chosen from the same website. Due to a low response to
this second attempt, surveys were distributed during an
academic event involving family physicians from the
Edmonton area. Apart from the same information col-
lected in the patient survey, training designation and
years of clinical experience were documented.
At the end of both surveys, patients and PCPs were in-

vited to participate in separate focus groups to discuss
their responses, to further explore their preferences and
expectations regarding the delivery of ED-directed inter-
ventions for asthma care involving OLs, and to debate
their potential impact on clinical practice.

Qualitative methods (focus groups)
Focus group questions were developed following a
semi-structured format with open-ended questions [25].
Introductory questions were developed to build rapport
and encourage an open discussion among participants.
After introductions, survey results were presented and
focus group moderators asked a series of probing ques-
tions about participants’ preferences on the delivery of
ED-directed educational interventions for asthma care
involving OLs; the ideal content, style and delivery
methods to improve patient-PCP linkages were also
sought. Potential barriers for intervention implementa-
tion and knowledge uptake were also explored.
Two focus group discussions (2 h each) were con-

ducted with the same instructions and questions. One
researcher with experience in qualitative research mod-
erated them with the aid of two clinician-researchers.
Focus groups were audio recorded; however, two process
facilitators also completed field notes that documented
the main themes of the session and any observations
pertinent to the study aims. Focus group discussions and
notes were transcribed verbatim.

Data analysis
The results of the surveys were analyzed and summarized
using descriptive statistics: proportions for categorical
variables and medians with percentiles and interquartile
range (IQR: P25, P75) for continuous variables (due to a
non-normal distribution of the data). Data were analyzed
using Stata Statistical Software® Release 13.0 (College
Station, TX, Stata Corporation).
A conventional approach to content analysis was used

to create coding categories and identify themes and pat-
terns derived directly from the data obtained from the
lived experience at the focus groups [26, 27]. Patient and
PCPs’ responses (including the identification of potential
barriers and facilitators for potential implementation)
were interpreted from the content of text data and not
from a pre-existing theoretical framework. Data tran-
scripts were condensed into text segments that were
coded based upon emergent themes that were continually
refined and compared to each other. Finally, categories
were aggregated into broader themes related to partici-
pants’ preferences, expectations and views on barriers and
facilitators for the delivery of ED-based education inter-
ventions for asthma. Excerpts from participants’ narratives
were used to illustrate the main themes derived from
focus group discussions.

Results
Figure 1 summarizes the study recruitment strategies
and the response/participation for the surveys and the
focus groups, respectively.

Patient survey results
A total of 54 patients with asthma completed the survey;
their median age was 44 (IQR: 27, 58) years and 55% were
female. Overall, 65% of patients reported a family physician
frequently managed their asthma; 39% preferred to receive
guidance regarding their asthma exacerbation from a
respirologist, 44% during their ED visit and 56% through
one-on-one discussions. In addition, 55% expressed interest
in having PCP follow-up within a week of being discharged

http://www.cpsa.ab.ca
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Fig. 1 Study recruitment strategies. ED = Emergency department; PCPs = Primary care providers
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from the ED; however, the difficulty obtaining a follow-up
visit was reported as moderate on a 1–7 Likert scale ran-
ging from very difficult (1) to very easy (7); the median was
4 (IQR: 3, 6).

Primary care provider survey results
The response rates to the PCP faxed-surveys and to
the surveys handed-out in an academic event were
11% (n = 17/150) and 63% (n = 22/35), respectively. A
total of 39 PCPs completed the survey; 39% of them
were in the 46–55 years age category and 72% were female.
A respirologist was identified as the ideal OL-profile for
the provision of guidance in ambulatory asthma by 59% of
the respondents. All PCPs expressed interest in receiving
notification of their patients’ ED acute asthma presenta-
tion; 62% considered personalized, guideline-based, recom-
mendations to be the ideal content of an educational
intervention directed from the ED and 39% were inclined
to receive this guidance through an educational pamphlet
faxed to their offices. Finally, 54% preferred this notifica-
tion within a week of ED discharge including details on:
ED treatment (95%), final diagnosis (92%), and post-ED
treatment (87%).

Focus group results
Findings include a description of participants’ character-
istics, preferences, expectations and views on barriers
and facilitators for the delivery of OL-based educational
interventions for asthma directed from the ED. Table 1
summarizes patients and PCPs’ illustrative statements
for the main themes that emerged from these activities.
Patients
From 24 patients with asthma who completed the survey
and agreed to participate in the focus group, six attended.
Their median age was 55 years (IQR: 52, 58) and six were
females. All but one patient had a PCP (family doctor)
and reported current regular use of medication to control
asthma. Analysis revealed four main themes that emerged
from the focus group discussions:

Theme 1: Preference for specialized knowledge

Patients recognized the benefits of asthma educa-
tion uptake while in the ED and expressed preference
for specialized education (from a respirologist) regard-
ing the asthma episode that brought them to the ED.
While great value was given to the specialized knowledge
of respirologists (e.g., about the role of different medica-
tion options) patients recognized these physicians may
not be available for the provision of post discharge
self-management education. Other health care providers
working in the ED (e.g., nurses, respiratory therapists or



Table 1 Patients and primary care providers’ statements for the main themes that emerged from the focus groups

Participants Main themes Statements

Patients with asthma Preference for specialized knowledge in the
delivery of ED asthma education

“They know what to prescribe to you. They are a lot more
specialized or they will have more idea what to give you
for what your symptoms are”.

Anxiety as barrier for information uptake during
the ED visit

“You are scared, you’re terrified; you are focused on your
breathing. Honestly I thought I was dying”.

Role, content and provider of “teachable moments”
in the ED

“I would sit with a nurse or whoever and talk while I am in
the actual emergency area. But I don’t think I am taking
information in. You could talk to me until I’m blue in the
face but if I’m not well and having an asthmatic attack, I’m
telling you I’m not taking the information in because I am
not thinking”.

Transitions in care from emergency to the primary
care settings

“Sometimes you go to see your family doctor and although
they are trying to give you the best care that they can, they
are so overwhelmed a lot of times with their practice that they
don’t always have full time for you, whereas if you go to see
your lung specialist, that’s basically all they are there for your
problem. Your family doctor can’t do the tests that the asthma
doctors do”.

Primary care providers Notification and timing of follow-up after ED discharge “Why can’t [I] get this a day after?; everybody wants notification
that his/her patient has been in Emerg. Realistically within a day
is not going to happen, but it has to be as soon as practical. If
they don’t recover from the episode, I want to know that day.
If they weren’t given prednisone or ICS, it would be good to
know. Three weeks later, they’re going to be in real trouble”.

Content of ED discharge letters and education “Diagnosis is the key part here. The diagnosis of asthma would
make me act, it’s not about doubting the diagnosis, it’s used
like a red flag/alert (it’s nice to be able to read the diagnosis/be
given a diagnosis, then you know what to do.”

Role of OLs for ambulatory asthma care and education “Family physician perspective is better, more relatable, getting
taught by people that know your experience, less of a top
down approach”.

Time constraints for post-ED follow-up and education “Physicians often can’t spend hours with patients; asthma
educators can review environmental changes, be more
didactic; they can show pictures and graphs.”

ED Emergency department
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pharmacists) were identified as alternative clinicians who
could address these topics (Table 1).

Theme 2: Anxiety as a barrier for information uptake
during the ED visit

One of the most profound themes was the role of
anxiety as a barrier for asthma education in the ED.
Patients reported that asthma exacerbation episodes
typically trigger high levels of anxiety. The predomin-
ant message was that anxiety acted as a potential de-
terrent to knowledge uptake as it adversely interfered
with complex cognitive processing of information
(Table 1).

Theme 3: Role, content and provider of “teachable
moments” in the ED

Participants agreed that the ED offers a short window
of time to receive education about asthma; however, they
considered the opportunity and content of “teachable
moments” may vary according to symptom severity and
anxiety levels during the ED stay. Although receptive,
participants expressed concerns about information over-
load that could prevent them from accurately remem-
bering concepts after discharge. They mentioned that
information provided in the ED sometimes is not clear
and leaves them confused and with several doubts
about future steps. Patients recognized the uptake of
fragmented information from their interaction with sev-
eral health providers during their ED stay (e.g., nurse,
respiratory therapist, pharmacist, ED physician). For ex-
ample, some participants acknowledged the importance of
receiving information from a pharmacist regarding the ap-
propriate use of inhalers prior to discharge; however, dis-
cussions about comprehensive chronic self-management
were preferred to occur outside the ED (Table 1).

Theme 4: Importance of transitions in care from
emergency to the primary care settings
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Participants acknowledged the importance of on-
going education after ED discharge to support their
self-management skills. There was almost unanimous
feeling that disconnection between the ED, PCPs and
respirologists’ recommendations are an important bar-
rier for a successful continuum of care.
They emphasized the importance of timely one-on-

one, follow-up after discharge. There were discussions
about whether follow-up should occur with their PCP
(family doctor) or with a specialist. Patients indicated
that a long-term relationship with a family physician
facilitates follow-up with this care provider; however,
patients also felt the lack of specialized training in re-
spiratory medicine would limit their ability to order
and conduct specialized tests for monitoring their
condition (Table 1).

Primary care providers
A total of 11 PCPs who completed the survey and initially
indicated their interest in participating in the focus group
were contacted by telephone and electronic mail. None of
them accepted the invitation for the focus groups and
therefore, a snowball sampling strategy was used to recruit
additional research participants. Six PCPs (3 males and 3
females; all family physicians with median year of gradu-
ation: 1994 (IQR: 1989, 2004) took part in the focus group
discussion. Four main themes emerged from the focus
group discussions with the PCPs:

Theme 1: Notification and timing of follow-up after ED
discharge

Participants stressed the importance of having a
prompt notification and follow-up with their patients
after they are discharged from the ED (e.g., within 1
day to 1 week after ED discharge) and while they are
still on the medication prescribed during the ED visit
(Table 1).

Theme 2: Content of ED discharge letters and
education

Most participants expressed preference for receiving
personalized educational information instead of general
asthma information or educational pamphlets faxed to
their offices. There was consensus about the importance
of receiving discharge letters explicitly indicating the
final ED diagnosis and discharge medications. They
expressed the content of the letter would be useful to
determine how soon the follow-up appointment should
take place (Table 1).

Theme 3: Opinion leaders for ambulatory asthma care
and education
In contrast to PCP survey respondents, participants in
the focus group expressed that family physicians would
be the best OL-profile for the provision of guidance on
ambulatory asthma care and education. Participants ac-
knowledged the value of respirologists as OLs though,
particularly in those patients not having family physi-
cians or for practitioners in the “late majority” category
of innovation uptake. They also perceived respirologists
might be able to offer advice about patients not respond-
ing to traditional management strategies. Participants
felt that family physicians had a more relatable perspec-
tive and that because many of the challenges of ambula-
tory asthma care are not related to treatment choices
but to socio-economic issues, a family physician would
be more equipped to act as an OL for education on
ambulatory asthma care (Table 1).

Theme 4: Time constraints for proper post –ED
follow-up and education

There was general consensus that time constraints are
an important barrier for asthma education in ambulatory
care settings. Participants expressed that other health
providers such as asthma educators and chronic care
managers could help overcoming the challenges and
gaps in the delivery of asthma education in the ambula-
tory care setting (Table 1).

Discussion
Input from patients and PCPs regarding the content,
style and delivery methods of OL-based interventions in
acute asthma directed from the ED provided valuable in-
formation for the design and implementation of novel
multifaceted interventions (NCT01079000). The identifi-
cation of respirologists as the ideal OL-profile for the
provision of asthma guidance; of the first week after
ED discharge as a practical window for education on
self-management; and of one-on-one vs. personalized
written materials faxed to offices as desirable delivery
methods for patients and PCPs, respectively, are con-
crete examples of intervention components that could
facilitate the design and implementation of OL-based
interventions in acute asthma directed from the ED.
The focus groups allowed the reconciliation of the
discrepancies with the survey responses through the
identification of the main driver behind the OL-profile
selection: the preference for specialized knowledge. They
also facilitated the identification of potential strategies to
overcome barriers to the adoption of such interventions
in practice environments (e.g., limited availability of
respirologists for the provision of post discharge
self-management education).
The fact that respirologists were nominated by most of

the survey respondents as the ideal clinician profile to
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guide education after an asthma attack reflect their earned
professional leadership role, trust and respect among indi-
viduals with different technical competences and status in
the health system [17]. Respirologists’ knowledge, ability
to order/conduct specialized tests and ability to manage
patients with complex respiratory conditions were their
most valued assets. While participants in the PCPs focus
group expressed the belief that family physicians would be
the best OLs for ambulatory asthma care and education,
the value of respirologists as OLs was still acknowledged.
Both patients and physicians, however, recognized the
limited availability of respirologists for the provision of
post discharge self-management education and discussed
the potential benefit derived from empowering other
health care providers working in or outside the ED to as-
sume that role. The assistance that trained asthma educa-
tors, nurses, respiratory therapists and pharmacists can
provide in transitions in asthma care between the ED and
the primary care setting has been previously described
[28, 29]. Finally, time constraints is another important bar-
rier that could limit effective post-ED interaction with
family physicians.
The first week of ED discharge was identified as a

practical time frame for the provision of asthma educa-
tion by patients and PCPs. While there is no clear evi-
dence regarding the most effective time for the provision
of asthma follow-up and education, their preference
would be aligned with the current guideline recommen-
dations for PCP contact/follow-up [30]. Additional ini-
tiatives referred to by PCP-survey respondents such as
faxing them a copy of the patients’ ED chart and a
personalized-letter including details on their patients’
final diagnosis, ED and post ED-treatment could also be
considered in future studies [22]. These efforts have the
potential to influence physicians’ behaviors (e.g., initiat-
ing contact with their patients, adjusting medication,
making referrals, etc.); however, they are not part of
“regular practice” in Canada and should only be
recommended for implementation elsewhere after
their cost-effectiveness is assessed using rigorous re-
search methods [31]. While the health care system
where the study was conducted did not employ se-
cure hospital/ED to PCP electronic or smart-phone
communication strategies; these are tools that could
facilitate the adoption of such interventions in cer-
tain contexts [32].
Given the weak evidence of benefit derived from

asthma education provided in the ED [33, 34], its not
surprising that controversy exists regarding the super-
iority of this compared to other settings [4, 35]. In a
chaotic environment like the ED, time for the delivery
of anything but brief educational interventions directly
related to the discharge and follow-up of a condition, may
be difficult. Interestingly, patients identified anxiety as a
potential barrier for the delivery of educational interven-
tions in the ED. Targeting the increasing comorbidity of
anxiety disorders in patients with asthma [36], which are
usually triggered by episodes of loss of asthma control,
could be a key and rarely-explored element to address in
future studies evaluating factors influencing knowledge
uptake in acute settings. Finally, time constraints were
identified as a potential barrier for the provision of asthma
education in ambulatory care settings. Asthma is a com-
plex chronic disease with considerable knowledge and
care gaps among those afflicted by it, and post-ED
follow-up may be better left to those with specific training
in the area and time to provide appropriate guidance.

Limitations
The sequential explanatory mixed methods used in this
study constitutes the main strength of our initiative to
consider the perceptions of patients and PCPs in the
design of ED-directed OL-based educational interven-
tions in acute asthma. Nonetheless, our findings may
not represent the perception of all asthmatics in Canada
(or elsewhere) nor be generalizable to those presenting
to all EDs. Efforts were made by the research staff to
reach non-selective samples; however, difficulty acces-
sing and receiving responses from PCPs, either for the
survey or the in-person focus group, led to a potentially
biased sample of highly engaged clinicians. The response
issues presented here are consistent with previous expe-
riences [37] and represent an important barrier for the
design of individual-level interventions aiming change in
healthcare professional behaviours [38]. In addition, the
patient sample may have been biased as well, as the re-
spondents were older and more often female than the
samples engaged in ED-based asthma trials. While alter-
native practitioners (e.g., nurse practitioners) are gen-
erally not available to patients in this community and
the potential role of non-traditional practitioners (e.g.,
acupuncturists, physiotherapists, holistic practitioners)
was not explored for the same reasons, their inclusion
in other settings may be quite reasonable. The sample
sizes were small and data saturation was not formally
assessed [39]; however, consistency in the qualitative
responses was observed. Finally, this was our first
attempt to engage patients and potential end-users
(PCPs) in the design of OL-based interventions for
acute asthma in the ED. The difficulties faced bringing
together 4–10 patients and PCPs into one setting for
the focus groups support the consideration of other
qualitative methods (e.g., individual interviews) in fu-
ture studies [40].

Conclusions
Messages and recommendations arising from patients and
PCPs helped tailor ED-directed OL-based multifaceted
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interventions in acute asthma to meet the local needs
and expectations (NCT01079000). Further in-depth
discussions of the survey responses helped to identify
the main drivers of their preferences (e.g., professional trust
for OL-profile selection), as well as potential determinants
of knowledge uptake and for the implementation of our
and similar interventions. Particularly, non-conventional
effect-modifiers (e.g., OL profile, timing of the OL-
intervention, time constraints affecting the post-ED follow-
up visit and patient anxiety levels) might not have been dis-
covered had a mixed methods approach not been
employed.

Abbreviations
COPD: Chronic obstructive disease; ED: Emergency department;
IQR: Interquartile range; OL: Opinion leader; PCP: Primary care provider

Acknowledgements
Taylor Nikel received a summer studentship from Alberta Innovates Health
Solutions (AIHS). Dr. Villa-Roel was supported by the Canadian Institutes of
Health Research (CIHR) in partnership with the Knowledge Translation Branch
(Ottawa, Ontario). Dr. Majumdar helds the Endowed Chair in Patient Health
Management supported by the Faculties of Medicine and Dentistry and
Pharmacy and Pharmaceutical Sciences at the University of Alberta. Dr.
Rowe’s research is supported by CIHR through a Tier I Canada Research Chair
in Evidence-based Emergency Medicine (Ottawa, Ontario).

Funding
Funding for this study was provided by the Emergency Medicine Research
Group (EMeRG) in the Department of Emergency Medicine at the University
of Alberta. Partial funding was provided by Knowledge Translation Canada.
The funders were not responsible for the conduct of the study and take no
responsibility for the results.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding authors on reasonable request.

Authors’ contributions
CVR and BHR wrote the study protocol and were responsible for the general
coordination of the study; CVR was responsible for the analysis of the survey
data and drafted the final manuscript. MO contributed to the focus groups
conduct/analysis; SRM participated in the interpretation of data and made
substantial contributions to the final manuscript; SC, ER and TN contributed
to the study conduct. All authors reviewed and approved the final version of
the manuscript for publication.

Ethics approval and consent to participate
The study was approved by the University of Alberta Health Research Ethics
Board (Pro00023191; Tailoring Educational Interventions in Acute Asthma).
Written informed consent was waived; patients and PCPs’ voluntary
responses/participation reflected their consent to take part in the study.

Consent for publication
Not applicable.

Competing interests
Dr. Rowe has received research funding from the following respiratory
companies as a site principal investigator for multi-centred trials (CEMPRA:
Chapel Hill, NC, USA), investigator-initiated research (Merck, Inc.: Montreal,
Quebec, Canada) or speaking (Pfizer: New Jersey, USA; Merck, Inc.: Montreal,
Quebec, Canada). All payments were made to the University of Alberta. Data
from this study were presented at the following scientific meeting: Canadian
Association of Emergency Physicians Annual Scientific Meeting, Quebec City,
Quebec, Canada; June 8, 2016. Abstract citation: Villa-Roel C, Ospina M,
Majumdar SR, Couperthwaite S, Rawe E, Nikel T, Rowe BH. Considering per-
ceptions of patients and knowledge users in the design of an emergency-
based acute asthma educational trial. CJEM. 2016; 18:S116.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Emergency Medicine, University of Alberta, 7-30 University
Terrace, 8303 - 112 Street, Edmonton, AB T6G 2T4, Canada. 2Department of
Obstetrics & Gynecology, University of Alberta, 7-30 University Terrace, 8303 -
112 Street, Edmonton, AB T6G 2T4, Canada. 3Departments of Medicine,
University of Alberta, 7-30 University Terrace, 8303 - 112 Street, Edmonton,
AB T6G 2T4, Canada. 4School of Public Health, University of Alberta, 7-30
University Terrace, 8303 - 112 Street, Edmonton, AB T6G 2T4, Canada.

Received: 25 September 2017 Accepted: 1 October 2018

References
1. O'Byrne PM. Airway inflammation and the pathogenesis of asthma. Can

Respir J. 1994;1:189–95.
2. Fitzgerald JM, Boulet L-P, McIvor RA, Zimmerman S, Chapman KR. Asthma

control in Canada remains suboptimal: the reality of asthma control (TRAC)
study. Can Respir J. 2006;13:253–9.

3. Mannino DM, Homa DM, Pertowski CA, et al. Surveillance for asthma -
United States, 1960–1995. MMWR CDC Surveill Summ. 1998;47:1–28.

4. Rowe BH, Majumdar MR. Improving quality of asthma care after emergency
department discharge: evidence before action. Ann Emerg Med. 2005;45:
299–301.

5. Cross E, Villa-Roel C, Majumdar SR, Bhutani M, Rosychuk RJ, Couperthwaite
S, Rowe BH. Action plans in patients presenting to emergency departments
with asthma exacerbations: frequency of use and description of contents.
Can Respir J. 2014;21:351–6.

6. Rowe BH, Villa-Roel C, Abu-Laban R, et al. Admissions to Canadian hospitals for
acute asthma: a prospective multicentre study. Can Respir J. 2010;17:13–4.

7. Rowe BH, Villa-Roel C, Majumdar SR, Abu-Laban RB, Aaron SD, Stiell IG,
Johnson J, Senthilselvan A, Investigators AIR. Rates and correlates of relapse
following ED discharge for acute asthma: a Canadian 20-site prospective
cohort study. Chest. 2015;147:140–9.

8. Rowe BH, Voaklander DC, Wang D, Senthilselvan A, Klassen TP, Marrie TJ,
Rosychuk RJ. Asthma presentations by adults to emergency departments in
Alberta, Canada: a large population-based study. Chest. 2009;135:57–65.

9. The Global Strategy for Asthma Management and Prevention, Global Initiative
for Asthma (GINA). 2015. [http://www.ginasthma.org/]. Accessed 17 May 2017.

10. Tapp S, Lasserson TJ, Rowe BH. Education interventions for adults who attend
the emergency room for acute asthma. Cochrane Database Syst Rev. 2007;(3):
CD003000. https://doi.org/10.1002/14651858.CD003000.pub2.

11. Villa-Roel C, Nikel T, Ospina M, Voaklander B, Campbell S, Rowe BH.
Effectiveness of educational interventions to increase primary care follow-up
for adults seen in the emergency Department for Acute Asthma: a
systematic review and meta-analysis. Acad Emerg Med. 2016;23:5–13.

12. Toman C, Harrison MB, Logan J. Clinical practice guidelines: necessary but
not sufficient for evidence-based patient education and counseling. Patient
Educ Couns. 2001;42:279–87.

13. Rogers EM. Diffussion of innovations. 4th ed. New York: Free Press; 1995.
14. Valente TW, Pumpuang P. Identifying opinion leaders to promote behavior

change. Health Educ Behav. 2007;34:881–96.
15. Flodgren G, Parmelli E, Doumit G, Gattellari M, O'Brien MA, Grimshaw J,

Eccles MP. Local opinion leaders: effects on professional practice and health
care outcomes. Cochrane Database Syst Rev. 2011:CD000125. https://doi.
org/10.1002/14651858.CD000125.pub4.

16. Majumdar SR, McAlister FA, Furberg CD. From knowledge to practice in
chronic cardiovascular disease: a long and winding road. J Am Coll Cardiol.
2004;43:1738–42.

17. Grimshaw JM, Eccles MP, Greener J, Maclennan G, Ibbotson T, Kahan JP,
Sullivan F. Is the involvement of opinion leaders in the implementation of
research findings a feasible strategy? Implement Sci. 2006;1:3.

18. Majumdar SR, Rowe BH, Folk D, Johnson JA, Holroyd BH, Morrish DW,
Maksymowych WP, Steiner IP, Harley CH, Wirzba BJ, et al. A controlled trial
to increase detection and treatment of osteoporosis in older patients with a
wrist fracture. Ann Intern Med. 2004;141:366–73.

19. Majumdar SR, McAlister FA, Johnson JA, Bellerose D, Siminoski K, Hanley DA,
Qazi I, Lier DA, Lambert RG, Russell AS, Rowe BH. Interventions to increase

http://www.ginasthma.org
https://doi.org/10.1002/14651858.CD003000.pub2
https://doi.org/10.1002/14651858.CD000125.pub4
https://doi.org/10.1002/14651858.CD000125.pub4


Villa-Roel et al. BMC Health Services Research          (2018) 18:789 Page 9 of 9
osteoporosis treatment in patients with ‘incidentally’ detected vertebral
fractures. Am J Med. 2012;125:929–36.

20. Stross JK, Hiss RG, Watts CM, Davis WK, Macdonald R. Continuing education
in pulmonary disease for primary-care physicians. Am Rev Respir Dis. 1983;
127:739–46.

21. Rowe BHV-RC, Rodriguez L, Cross E, Couperthwaite S, Victor J, Bhutani M. A
randomized trial of opinion leader communication to improve primary care
follow-up after emergency department discharge for acute asthma and
COPD: the TLAL trial. CJEM. 2013;15:S20–1.

22. Baker R, Camosso-Stefinovic J, Gillies C, Shaw EJ, Cheater F, Flottorp S,
Robertson N. Tailored interventions to overcome identified barriers to
change: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev. 2010:CD005470. https://doi.org/10.1002/
14651858.CD005470.pub2.

23. Coulter A, Ellins J. Effectiveness of strategies for informing, educating, and
involving patients. BMJ. 2007;335:24–7.

24. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk J.
Mixed method designs in implementation research. Admin Pol Ment
Health. 2011;38:44–53.

25. Beyea SC, Nicoll LH. Collecting, analyzing, and interpreting focus group
data. AORN J. 2000;71:1281–73.

26. Hsieh H-FSS. Three approaches to qualitative content analysis. Qual Health
Res. 2005;15:1277–88.

27. Bernard HR. Research Methods in Anthropology: Qualitative and
Quantitative Approaches. 5th ed. Lanham: AltaMira press; 2011.

28. Basheti IA, Reddel HK, Armour CL, Bosnic-Anticevich SZ. Improved asthma
outcomes with a simple inhaler technique intervention by community
pharmacists. J Allergy Clin Immunol. 2007;119:1537–8.

29. Kuethe MC, Vaessen-Verberne AA, Elbers RG, Van Aalderen WM. Nurse
versus physician-led care for the management of asthma. Cochrane
Database Syst Rev. 2013;2:CD009296.

30. Bateman ED, Hurd SS, Barnes PJ, Bousquet J, Drazen JM, FitzGerald M,
Gibson P, Ohta K, O'Byrne P, Pedersen SE, et al. Global strategy for asthma
management and prevention: GINA executive summary. Eur Respir J. 2008;
31:143–78.

31. Stephenson J, Imrie J. Why do we need randomised controlled trials to
assess behavioural interventions? BMJ. 1998;316:611–3.

32. van der Meer V, Bakker MJ, van den Hout WB, Rabe KF, Sterk PJ, Kievit J,
Assendelft WJ, Sont JK, Group SS. Internet-based self-management plus
education compared with usual care in asthma: a randomized trial. Ann
Intern Med. 2009;151:110–20.

33. Kelso TM, Self TH, Rumbak MJ, Stephens MA, Garrett W, Arheart KL.
Educational and long-term therapeutic intervention in the ED: effect on
outcomes in adult indigent minority asthmatics. Am J Emerg Med.
1995;13:632–7.

34. Levy ML, Robb M, Allen J, Doherty C, Bland JM, Winter RJ. A randomized
controlled evaluation of specialist nurse education following accident and
emergency department attendance for acute asthma. Respir Med. 2000;94:
900–8.

35. Partridge MR, Hill SR. Enhancing care for people with asthma: the role of
communication, education, training and self-management. 1998 world
asthma meeting education and delivery of care working group. Eur Respir J.
2000;16:333–48.

36. Katon WJ, Richardson L, Lozano P, McCauley E. The relationship of asthma
and anxiety disorders. Psychosom Med. 2004;66:349–55.

37. Boulet LP, 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;20:275–80.

38. Colquhoun HL, Squires JE, Kolehmainen N, Fraser C, Grimshaw JM. Methods
for designing interventions to change healthcare professionals’ behaviour: a
systematic review. Implement Sci. 2017;12:30.

39. Daly J, Willis K, Small R, Green J, Welch N, Kealy M, Hughes E. A
hierarchy of evidence for assessing qualitative health research. J Clin
Epidemiol. 2007;60:43–9.

40. Ranney ML, Meisel ZF, Choo EK, Garro AC, Sasson C, Morrow Guthrie K.
Interview-based qualitative research in emergency care part II: data
collection, analysis and results reporting. Acad Emerg Med. 2015;22:1103–12.

https://doi.org/10.1002/14651858.CD005470.pub2
https://doi.org/10.1002/14651858.CD005470.pub2

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Aim
	Study design
	Quantitative methods (surveys)
	Qualitative methods (focus groups)
	Data analysis

	Results
	Patient survey results
	Primary care provider survey results
	Focus group results
	Patients
	Primary care providers

	Discussion
	Limitations

	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

