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Secondary stroke prevention best
practice recommendations: exploring
barriers for rural family physicians

Introduction: Patients’ risk of having a second stroke can be substantially reduced by
implementing best practice recommendations for secondary stroke prevention. Howev-
er, evidence indicates that rural practitioners may face barriers to implementing these
recommendations into their practices. This research project developed a workshop to
increase practitioner awareness of the recommendations, and to identify barriers to the
application of recommendations for secondary prevention of stroke in rural practices.
Methods: The workshop provided a venue for family physicians, specialists and health
district representatives to discuss the recommendations. It was evaluated using a
sequential explanatory mixed-methods approach using 3 methods of data collection: a
questionnaire, documentation of comments made during discussion periods and post-
workshop interviews.
Results: Participants at the workshop increased their awareness of the recommenda-
tions, and they gained an increased appreciation of how they might collaborate with
other practitioners and the health district to implement the recommendations. The
workshop identified barriers to implementing recommendations, such as miscommuni-
cations with the local health district, role conflict among physicians regarding health
promotion and difficulties coordinating care with specialists.
Conclusion: The workshop was an effective venue for improving communication
between physicians and the health district and for reducing barriers to the implemen-
tation of recommendations.

Introduction : Il est possible de réduire substantiellement le risque que des patients
subissent un second accident vasculaire cérébral en appliquant les recommandations
de pratique optimale pour la prévention secondaire. On constate toutefois que les
médecins en milieu rural rencontrent parfois des obstacles lorsqu’ils tentent d’appli-
quer ces recommandations dans leurs pratiques. Le présent projet de recherche com-
prenait la mise sur pied d’un atelier visant à sensibiliser les médecins aux recommanda-
tions pour la prévention secondaire de l’accident vasculaire cérébral et à reconnaître
les obstacles à leur application dans la pratique en milieu rural. 
Méthodes : L’atelier a été une occasion pour les médecins de famille, les spécialistes et
les représentants de la régie régionale de la santé de discuter des recommandations.
Une approche séquentielle explicative faisant appel à plusieurs méthodes a servi à 
l’évaluation au moyen de trois types de collecte de données : questionnaire, prise en
note des commentaires formulés durant les périodes de discussion et entrevues conséc-
utives à l’atelier. 
Résultats : Les participants à l’atelier se sont familiarisés avec les recommandations.
Ils ont acquis une meilleure compréhension des façons de collaborer avec les autres
médecins et avec la régie régionale de la santé pour appliquer les recommandations.
L’atelier a aussi permis de reconnaître les obstacles à leur application, par exemple,
problèmes de communication avec la régie régionale, désaccord quant au rôle des
médecins dans la promotion de la santé et difficulté à coordonner les soins avec les
spécialistes.
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INTRODUCTION

In Nova Scotia, approximately 1300 strokes occur
per year, resulting in more than 500 deaths.1 If a per-
son has already experienced a stroke or transient
ischemic attack (TIA) the risk of recurrence is esti-
mated at 15% within 2 years and as high as 30%
after 5 years.2–4 This risk can be substantially re -
duced through secondary prevention interventions,
outlined in the best practice recommendations of the
Canadian Stroke Strategy.5,6 These include risk
assessment, lifestyle modifications and medication
management.7 Unfortunately, lack of health system
supports, and practitioner attitudes and beliefs
toward the recommendations can hamper implemen-
tation of the recommendations in physicians’ prac-
tices.8–12 For example, health systems may limit ac -
cess to specialized equipment for diagnostic tests, or
practitioners may feel the recommendations are not
applicable to their practices. Evidence indicates that
in rural areas, where individuals may be at higher
risk of stroke13 and where health care resources may
be limited, the barriers to implementation of recom-
mendations may increase.14,15

Knowledge translation is an area of study that
tries to understand how to facilitate the use of
research evidence in clinical practice. For example,
knowledge translation studies have shown that
practitioners are more likely to use research evi-
dence if they understand how it can be adapted 
to their practice,16,17 and if they are actively engaged
in exchanging information about research with
health care decision-makers and research experts.18–20

Frameworks based on the knowledge translation
research can be used to design interventions for
increasing the use of research in clinical practice.
This research project used the Promoting Action 
on Research Implementation in Health Services
(PARIHS) framework to create an intervention to
increase the application of recommendations for
secondary prevention of stroke in rural family prac-
tices. The PARIHS framework is based on the
notion that the use of research in clinical practice is
affected by perceptions of the quality of the
research evidence, the context in which the evi-
dence will be applied, and the application of an
appropriate strategy for facilitating the use of

research in clinical practice.21,22 Using the PARIHS
framework as a guide, our research project assessed
practitioners’ perceptions of the quality of evidence
supporting recommendations for secondary preven-
tion of stroke; explored contextual barriers to apply-
ing the recommendations in rural practices; and
evaluated whether a workshop that stimulated
information exchange among family physicians, spe-
cialists and health district representatives was an
appropriate facilitation strategy for increasing the
application of the recommendations in rural family
practices.

METHODS

Evidence

The evidence conveyed in the workshop was the
recommendations for secondary prevention of
stroke. These recommendations include the assess-
ment and management of hypertension, lipids and
diabetes; antiplatelet therapy; anticoagulant therapy
for patients with atrial fibrillation; carotid revascu-
larization for those with high levels of stenosis; and
lifestyle modifications (i.e., smoking cessation,
increased physical activity and improved nutrition).6

Context

The workshop was offered in South West Health, a
rural health district in Nova Scotia. This district is
about 300 km from Halifax, where the nearest ter-
tiary care hospital and university are located. At the
time of the workshop the district had 3 local hospi-
tals and employed 36 family physicians to provide
health care services for about 62 000 residents.
Family practitioners were geographically dispersed
throughout the district and were required to rotate
coverage for local hospital medical services. No
neurologists or cardiovascular surgeons practise in
the district.

The health district was chosen because of its
readiness for health system change. A needs assess-
ment, conducted 3 years before the research project,
had indicated a suboptimum percentage of poststroke
patients who were taking appropriate medications for
their condition; 79% were taking antithrombotics,

Conclusion : L’atelier a été une rencontre fructueuse qui a facilité la communication
entre les médecins et la régie régionale de la santé et contribué à surmonter les obsta-
cles à l’application des recommandations.
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40% were taking antilipemics and 71% were taking
at least one antihypertensive medication.23 These per-
centages should be closer to 90% for all 3 medica-
tions. The district was aware of this gap and had
acknowledged the need for improvements in care for
stroke patients. The health district had recently been
funded as a provincial demonstration project for
implementing coordinated care for stroke patients,
which was based on best practice recommendations
across the continuum of care. One result of this was
the establishment of a new stroke clinic that em -
ployed a nurse practitioner trained in health promo-
tion strategies and an internist trained in care for
stroke patients. At the time of the study the clinic had
just started, and the number of patient referrals from
family physicians was lower than expected.

Workshop facilitation strategy

The workshop was designed to facilitate a dialogue
on the recommendations for secondary prevention of
stroke among family physicians, specialists and rep-
resentatives from the health district. To inform this
dialogue, 3 specialists from the urban tertiary care
hospital took part in the workshop: a stroke neurolo-
gist, a cardiologist and a nutritionist with expertise
in health promotion. The stroke neurologist present-
ed the research evidence and updated the group on
current national and provincial initiatives supporting
the recommendations. The cardiologist presented the
current recommendations for preventing a heart
attack, to stimulate a discussion about the similarities
and differences between the recommendations for
stroke and heart attack. The nutritionist provided
examples of behavioural change strategies that prac-
titioners could use to increase patient compliance
with recommendations for health promotion post-
stroke. Time was allocated in the workshop for pre-
senters and participants to discuss the research evi-
dence and identify ways the recommendations could
be applied to rural practices.

Health district representatives were involved in
the workshop to improve participants’ awareness of
how the health district could support implemen -
tation of the recommendations. They created a
resource directory of health district services, pre-
sented case studies and participated in discussions.
The administrator responsible for the district’s
stroke demonstration project led a discussion on
what changes were being made in the district to sup-
port secondary prevention of stroke. The stroke clin-
ic nurse practitioner provided specific information
on the health promotion services being provided by

the stroke clinic. The stroke clinic internist presented
local case studies illustrating how the clinic could
increase evidence-based care in the district.

Study participants

All 36 family physicians in the health district were
invited to the workshop. Internists working in the
district were invited when space became available. A
local family physician responsible for continuing
medical education championed the workshop to
local family physicians. To compensate family physi-
cians for income lost as a result of attending the
workshop, they were offered an honorarium of $500.

Evaluation and analysis

A sequential explanatory mixed-methods approach
was used to evaluate the workshop and to explore
the implementation of recommendations postwork-
shop. This evaluation approach involves the collec-
tion and analysis of quantitative data, then uses the
findings to create a qualitative tool for follow-up
data gathering.24 We used 3 methods of data col -
lection: a questionnaire administered during and
directly after the workshop, documentation of com-
ments made during the discussion periods and post-
workshop interviews conducted by an independent
contractor.

The PARIHS framework was used by the
research team to create a questionnaire that evaluat-
ed participants’ perceptions of the quality and
applicability of the research evidence supporting the
recommendations, the context in which the recom-
mendations would be applied, and whether the
workshop facilitated an awareness and acceptance
of the recommendations among participants. The
questionnaire was given to all workshop attendees,
to be completed and handed in anonymously. There
were 2 sections. Section 1 was given at the start of
the workshop, because it allowed participants to
evaluate workshop presentations and discussions
immediately, rather than at the end of the work-
shop. This section asked about technical problems
(e.g., was the presentation clear), and asked them to
evaluate the relevance and worth of the content.
Questions were assessed using a Likert scale rang-
ing from 1 (strongly disagree) to 5 (strongly agree),
with space for written comments. Section 2 had a
similar format and was distributed at the end of the
workshop. This section asked respondents to assess
their acceptance of the recommendations by asking
them questions about the quality of the evidence,

Can J Rural Med 2010;15(4)
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the existence of contextual barriers to implementing
recommendations in their practices, and their future
ability to implement the recommendations in their
practice.

Postworkshop interviews were conducted 2 to 
4 months after the workshop with family physi-
cians, the health district administrator and the
stroke clinic nurse practitioner who attended the
workshop. Interviews used a structured interview
guide to probe opinions of the workshop and reflec-
tions on the questionnaire results, and to explore
whether the practitioners had been better able to
implement the recommendations after the work-
shop. The interviews were conducted, recorded and
transcribed by a third party. 

The Dalhousie University Research Ethics
Board approved the research project. All partici-
pants gave written consent to have their comments
recorded and to participate in the evaluation.

Data analysis

Quantitative data from the questionnaire were
entered into an SPSS 15 database for cleaning — to
check for errors that may have occurred during
inputting of data — and analysis. Descriptive analy-
ses examined the distribution of responses and 
calculated means and percentiles. The qualitative
data were analyzed manually. Each interview 
was reviewed and coded by 2 researchers using an
iterative content analysis. In this analysis, each
researcher first identified codes that reflected
emerging themes in the individual interviews, then
these initial themes were grouped into broader
themes that were common across the interviews.25

After each researcher reviewed all the interviews,
and had reached a point where no new themes were
evolving, the 2 researchers compared their findings
and reached consensus on common themes. These
common themes were presented to family physi-
cians on the research team to enhance the trustwor-
thiness of the findings.

RESULTS

Questionnaire findings

Sixteen participants attended the workshop, including
14 family physicians and 2 general internists. All par-
ticipants completed section 1 of the questionnaire,
which assessed how well the workshop facilitated dis-
semination of the recommendations. The results indi-
cated that respondents felt the presentations and dis-

cussions at the workshop improved their awareness of
the recommendations. The mean rating for all presen-
tations and discussions ranged from 4.3 to 4.8 out of
5.0 (between “agree” and “strongly agree”) demon-
strating that respondents felt the presentations were
clear, relevant, appropriate and worthwhile. The most
highly rated aspect of the workshop was the stroke
clinic internist’s presentation of the local case studies.

Fifteen participants completed section 2 of the
questionnaire regarding respondents’ acceptance 
of the recommendations. Almost all respondents
agreed that the practice recommendations were
well-supported by the research evidence (100%),
applicable to their practice (67%–100%) and re -
flected what they were currently doing in their
practice (66%–100%). The recommendation on
carotid revascularization was felt to be the least
applicable to participants’ practice (67%), did not
reflect what they were doing in their practice
(66%), did not align with patient preferences (46%)
and was felt to be less well-received by patients
(54%). Participants felt that the health promotion
recommendations with the lowest patient receptivity
were smoking cessation (20%), increased physical
activity (27%) and improved nutrition (40%). As
part of the sequential explanatory mixed-methods
approach, recommendations with the lowest per-
centages of agreement (i.e., health promotion and
carotid revascularization) were further explored in
the postworkshop interviews.

Most respondents (67%) expressed the opinion
that the services currently available in the commu-
nity, or the hospital, adequately supported their
ability to follow recommended practices for the
secondary prevention of stroke. The services that
most respondents said were “mostly” or “very” use-
ful were diagnostic imaging (100%), diabetes edu-
cation centre (100%) and 24-hour blood pressure
monitoring (93%). In contrast, 62% felt the stroke
clinic and 35% felt the smoking cessation program
were “mostly” or “very” useful. The health promo-
tion services that respondents were most likely to
use outside of their practice were those that edu-
cated patients on nutrition (43%) and physical
exercise (36%).

Qualitative findings

The qualitative findings are based on comments
recorded during the workshop discussions, written
comments from the 2 sections of the questionnaire
and postworkshop interviews. Interviews were 
conducted with 12 family physicians (the internist
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was excluded from the inter-
views, and 2 family physicians
were unable to schedule an inter-
view after 6 attempts). In addi-
tion, interviews were conducted
with the health district adminis-
trator and the stroke clinic nurse
practitioner. The following 3
themes emerged: communication
issues between practitioners and
the health district, implementa-
tion of the recommendations in
practice and the need to coordi-
nate services with other health
professionals to implement rec-
ommendations.

Theme 1: communication issues
between family physicians and the
health district

Comments made during the
workshop indicated that commu-
nications materials distributed by
the health district about the
stroke clinic had been misinter-
preted by some of the family
physicians. These physicians felt
they had not been consulted
when the district decided to im -
plement a stroke clinic. However,
many respondents expressed
hope that over time they would
have a better understanding of
the clinic’s value. This topic was
explored in the postworkshop
interview with the health district
administrator. The administrator’s
comments reflect that it had been
challenging for the district to
communicate with practitioners
who have very busy practices.
However, she felt the workshop
had stimulated practitioners to
become involved in future health
district changes, which she hoped
would improve communications.

Theme 2: implementation of the
recommendations

This theme represents how the
workshop facilitated changes in
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family physicians’ care of stroke patients. Although
the quantitative findings indicated practitioners
were already implementing the recommendations in
their practice, during the interviews almost all prac-
titioners noted that they had made further changes
to their practice. The workshop was particularly
effective at increasing practitioner attentiveness to
the recommendations for aggressively treating high
lipids and the need to treat patients with a prior
TIA, as well as fostering better attitudes toward
assisting patients with making lifestyle changes.

Theme 3: the need to coordinate services with other health
professionals to implement recommendations

This theme is related to family physicians’ aware-
ness of other services and coordination with health
services outside their practices to successfully
implement the recommendations. Physicians in -
dicated they had been too busy to look at the
resource directory handed out at the workshop,
and did not report increased awareness of services
available in the health district. Concerns mentioned
about coordinating services were with regard to
referring patients to the stroke clinic, providing
health promotion education and accessing services
for patients who might need carotid revasculariza-
tion. These concerns were significant enough to
justify separate subthemes.

3a) Subtheme: referring patients to the stroke
clinic. Comments documented during the workshop
and in the comments sections of the questionnaire indi-
cated several practitioners felt the stroke clinic might
be detrimental to patient continuity of care. This per-
ception seemed to change when the postworkshop
interviews were conducted. In these interviews, family
physicians said they were increasing their referrals to
the stroke clinic and their patients’ experiences were
very positive. The quotes demonstrate that practition-
ers may have started to view the clinic as an asset
rather than a disruption to their practice. One partici-
pant said, “I think the clinic approach is definitely
something that … we should be looking towards
because our resources are becoming … limited.”

3b) Subtheme: providing health promotion edu-
cation. In the interviews, almost all respondents
talked about the conflict they felt around physicians’
responsibilities in helping patients make lifestyle
changes. For example, was health promotion within
their scope of practice, or was it better handled by
other professionals? They expressed frustration
because they did not have the time or felt ill-
equipped to do health promotion adequately. One

participant said, “Even though it would be prefer-
able to think that you would take the time to do it
with them, I don’t think that I would … I think that
need can be better serviced by someone else.” Some
respondents were dissatisfied with available sup-
portive services in the health district, and others
talked about not being able to influence a patient’s
behavioural change. The administrator commented
on the lack of training in health promotion provided
to family physicians.

3c) Subtheme: accessing services for patients who
might need carotid revascularization. In postwork-
shop interviews, practitioners were asked to reflect on
the results from the questionnaire indicating that
carotid revascularization had low practitioner support
and aligned poorly with patient preferences. Com-
ments indicated practitioners felt they could not
effectively implement this recommendation because
of the challenges they faced when trying to access
specialized services for their patients. For example, to
satisfy the best practice recommendation that a
carotid revascularization be done within 2 weeks of
the incident stroke (or TIA) for appropriate candi-
dates, the practitioner needed to contact and con-
vince both a radiologist and a vascular surgeon, who
are often unaware of the recommendation and locat-
ed a distance away, to squeeze their patient into an
overbooked schedule. One physician noted that this
process might be uncomfortable for the family physi-
cian because it could create conflict with other health
professionals. The administrator expressed the opin-
ion that this process is more comfortable for the fami-
ly physician when the family physician has personal
connections with these health professionals.

DISCUSSION

Summary of the main results

The purpose of the workshop was to create a venue
where specialists, health system administrators and
family physicians could discuss the recommenda-
tions for secondary prevention of stroke with the
intent of helping family physicians contextualize
the recommendations to their rural practice. The
results indicated that the workshop increased fami-
ly physician awareness, appreciation and applica-
tion of the recommendations. Physicians spoke of a
greater appreciation of the importance of aggres-
sive treatment in patients who had experienced a
TIA and who were suffering from hyperlipidemia,
in order to prevent a second stroke. Best practice
recommendations for smoking, physical exercise
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and carotid revascularization
were rated as less applicable to
their practices, and less aligned
with patient preferences and
receptivity in the postworkshop
questionnaire. When these re -
sults were further explored in
the follow-up interviews, they
seemed to be rooted in issues
around communication, scope of
practice and coordination with
other health services. The inter-
views also demonstrated that
participants had gained an in -
creased appreciation of how
health district initiatives, such 
as the introduction of a stroke
clinic, could help them with
implementing the recommenda-
tions. The workshop appeared 
to be effective for increasing 
an exchange of information
between health care decision-
makers and family practitioners,
and for reducing health system
barriers to implementing the rec-
ommendations.

Explanation of the findings

Family physicians work within
the context of the rural health dis-
trict where they provide care. The
importance of context in health
care provision has been supported
by other research.26–30 Our results
confirm the role of the rural con-
text in the implementation of ev -
idence into practice,31 and have
identified unique contextual barri-
ers such as lack of interprofession-
al communication that also affect
implementation. These findings
demonstrate the importance of
considering contextual barriers
when assessing the implementa-
tion of evidence into practice.

Fewer opportunities for infor-
mal contact be tween rural family
physicians and specialists, who
are often clustered in central loca-
tions,32,33 may de crease communi-
cation between health professions,
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interprofessional understanding,34 coordination of
health services and trust between individuals.29,35,36

Trust and good communication are key to fostering
social capital among professionals. Social capital 
is about relationship-building and is commonly
assessed by the level of trust, amount of reciprocity
and number of associations with other professionals.
High levels of social capital have been linked to bet-
ter access to care,37 cooperative behaviours and infor-
mation exchange across professions.38,39 Low social
capital can also affect a practitioner’s ability to get
timely access to specialist care for their patients.40

Social capital may have affected family physicians’
coordination with other health services and com-
pounded miscommunications with administrators,
who may have different health system priorities and
use different language than practitioners.20

Study limitations

Despite heavy recruitment efforts to enlist 100% of
family physicians in the district, our participation rate
was much lower, at 39%. This rate reflects the heavy
workload family physicians in that health district
must balance, as well as mandatory on-call hospital
responsibilities and limited support staff for individ-
ual practices. Given the study setting, our response
rate was relatively good. This may have been because
of the honorarium, the interest generated by invited
speakers and the local family physician who champi-
oned the workshop to her colleagues.

Our evaluation of the workshop and the identifi-
cation of barriers were largely based on qualitative
interviews with individuals from one health district.
These interviews were rich and informative, but may
only represent the views of our participants. To
increase the credibility and trustworthiness of our
study, we conducted interviews with the health dis-
trict administrator and stroke clinic nurse practition-
er, and we asked family physicians on our research
team to review our findings. To determine whether
our findings can be generalized to other rural health
districts, a larger quantitative study would need to
be conducted. We believe our mixed methodology
(sequential explanatory mixed methods) helped us
identify barriers to recommendation implementation
that were not straightforward or easily quantified.
Mixed methods evaluations are very applicable to
assessing the implementation of recommendations 
in rural locations because they allow for a deeper
understanding of the contextual influences specific
to an area. Despite the study limitations, we believe
our research has revealed important barriers family

physicians face when trying to implement recom-
mendations in a rural setting.

Future directions

Creating venues where recommendations can be dis-
cussed with specialists and administrators is im -
portant to facilitating their implementation. Open
forums involving practitioners and health district rep-
resentatives may help reduce communication barriers
and optimize patient care.41 In addition, interprofes-
sional educational opportunities could improve com-
munication between health sectors and decrease bar-
riers to the implementation of recommendations.12

CONCLUSION 

The workshop successfully improved participants’
awareness and acceptance of the recommendations,
and identified challenges to implementing recom-
mendations in rural locations that can be addressed
by the health system.
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  These six additional serotypes caused up to 48% of residual IPD  
in 2007 in children <5 years.1

  Serotypes 19A, 6A and 3 have emerged as the predominant 
pneumococcal serotypes causing IPD in Canadian children, accounting 
for approximately 1/3 of residual IPD in 2007 in children <5 years.†1

  19A is increasingly likely to be resistant to commonly used first-line 
antibiotics.1
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irritability, drowsiness, increased sleep, restless sleep/decreased sleep, diarrhea, vomiting, rash.1

Prevnar® 13 is contraindicated in patients who are hypersensitive to any part of the vaccine including 
diphtheria toxoid.1

As with all injectable vaccines, appropriate medical treatment and supervision must always be readily 
available in case of a rare anaphylactic event following administration of the vaccine.1

Minor illnesses, such as mild respiratory infection, with or without low-grade fever, are not generally 
contraindications to vaccination. The decision to administer or delay vaccination because of a current or 
recent febrile illness depends largely on the severity of the symptoms and their etiology. The administration 
of Prevnar® 13 should be postponed in subjects suffering from acute severe febrile illness.1

As with any intramuscular injection, Prevnar® 13 should be given with caution to infants or children with 
thrombocytopenia or any coagulation disorder, or to those receiving anticoagulant therapy.1

Prevnar® 13 will not protect against Streptococcus pneumoniae serotypes not included in the vaccine. 
Prevnar® 13 will not protect against other microorganisms that cause invasive disease, pneumonia, or otitis 
media. This vaccine is not intended to be used for the treatment of active infection.1

As with any vaccine, Prevnar® 13 may not protect all individuals receiving the vaccine from pneumococcal disease.1   

The use of the pneumococcal conjugate vaccine does not replace the use of 23-valent pneumococcal 
polysaccharide vaccine (PPV23) in children ≥24 months of age with sickle cell disease, asplenia, HIV 
infection, chronic illness, or who are otherwise immunocompromised.1

Immunization with Prevnar® 13 does not substitute for routine diphtheria immunization.1    

Safety and immunogenicity data on Prevnar® 13 are not available for children in specific groups 
at higher risk for invasive pneumococcal disease (e.g., children with congenital or acquired 
splenic dysfunction, HIV infection, malignancy, nephrotic syndrome). Children in these groups 
may have reduced antibody response to active immunization due to impaired immune 
responsiveness. Vaccination in high-risk groups should be considered on an individual basis.1

Product Monograph available on request.

1. Prevnar® 13 Product Monograph. Wyeth Canada, December 21, 2009. 2. Prevnar® Product Monograph, Wyeth Canada, 
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† Data from Canadian surveillance system: Immunization Monitoring Program, Active (IMPACT).

CONFIDENCE IN
COVERAGE

Prevnar® 13 helps protect children against  
pneumococcal disease caused by the seven  

serotypes contained in Prevnar® (7-valent), plus  
six additional serotypes (1, 3, 5, 6A, 7F, 19A).
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