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1. Introduction 

ach year there are more than 6500 strokes in British Columbia, from which over 
2000 victims die, making stroke the third leading cause of death in the province. 
The majority of stroke patients survive their attack, yet most are affected by minor 

to major neurological disabilities over the long term. As a result, stroke is the number 
one cause of acquired long-term disability in adults. Further, transient ischemic attacks 
(TIAs, or mini strokes) occur frequently, and can be important precursors to full strokes. 
Patients who experience these transient events often do not present to the emergency 
department, or are not referred to the appropriate diagnostics and counsel to prevent a 
major stroke. Preventing strokes should be on the forefront of a comprehensive 
healthcare system.  The impact of a stroke is great in terms of survivors’ and family 
caregivers’ quality of life, as well as the substantial healthcare costs that are incurred. 
Clearly stroke and its related consequences is a significant health care issue for BC, with 
great impact in terms of human suffering.  
 
The financial implications of disorganized stroke prevention and care initiatives will be 
hard-felt in the coming years, as the BC population ages. Stroke is the most common 

neurological problem requiring admission to hospital – 
8960 admissions in BC in 2003 were related to stroke -- 
and it is the most costly neurological disease. In 
Canada, the estimated cost of stroke is $4 to $5 billion 
per year. Using estimates from Ontario [6], and taking 
into account population differences, a conservative 
estimate of the cost of stroke in BC is approximately 
$327 million annually.1 In recent years, the advent of 
new knowledge and therapies has created an 
opportunity to dramatically improve stroke care. 
Research has identified many new and better practices 
in stroke prevention, treatment and rehabilitation. 
Such practices could significantly reduce the human 
and economic impact of stroke, but only if action is 

taken to organize the prevention and treatment of stroke among the BC population. 
 
The Heart and Stroke Foundation of BC and Yukon (HSFBC&Y), a voluntary non-
profit organization that strives to prevent and reduce disability and death from heart 
disease and stroke, has taken the first steps towards the realization of a strategy for 
comprehensive stroke care in BC. HSFBC&Y plays important roles in providing reliable 
information to prevent stroke and to assist stroke survivors and their families, and in 
funding cardiovascular research in BC. The Foundation is an active participant in the 
Canadian Stroke Strategy, which was established in 2003 to support both the transfer of 
stroke research into better practices, and the development of stroke strategies in each 
province.  
 
In the fall of 2004, the HSFBC&Y initiated development of a comprehensive stroke 
strategy for British Columbia. Successful implementation of the strategy will be a major 
step toward preventing strokes, improving access to stroke care, and reducing the social 

                                                      
1 This is a conservative estimate as BC has a higher percentage of people over age 65 than Ontario (13.7% vs 
12.8%), (Statistics Canada, http://www40.statcan.ca/l01/cst01/demo31a.htm). 
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Stroke is defined as a 
sudden loss of brain 

function caused by the 
interruption of the flow of 

blood to the brain (an 
ischemic stroke) or the 
rupture of blood vessels 

in the brain (a 
hemorrhagic stroke). 
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and economic impact of stroke in BC. The HSFBC&Y has taken a leadership role in 
developing the strategy; however, improving access to stroke care will require the 
commitment and involvement of all levels of government, health authorities, NGOs, and 
health practitioners and caregivers.  
 
Improving how stroke is managed in BC poses a number of challenges. The current 
health care delivery system needs many improvements to efficiently prevent, diagnose 
and treat stroke, as there is a general lack of coordination in stroke management across 
all levels of the health care system. At the same time, the BC population is increasingly 
displaying risk factors associated with chronic diseases, including stroke. The use of 
tobacco products, lack of exercise and poor nutrition are elevating the risk of stroke 
among British Columbians. A comprehensive stroke strategy must address the need for 
British Columbians to take more responsibility for their personal health and well-being.  
 
British Columbia is falling behind Canadian and international standards in stroke care. 
Many other provinces are much further advanced than British Columbia in recognizing 
the value of a comprehensive and integrated stroke strategy.  The Ontario Stroke 
Strategy has been operational since 2000 and receives $30 million in annual funding; the 
Alberta government recently committed to moving their strategy forward with an annual 
commitment of $20 million; Other provinces including Nova Scotia, Quebec, 
Newfoundland and Manitoba have government involvement and support.  
 
The value of investing in coordinated stroke care is evident the evaluation of Ontario’s 
stroke strategy. [2]  In less than five years, the number of hospitalizations for stroke 
declined; stroke patients are being discharged from acute care hospitals much sooner 
and, after discharge from hospital for a stroke, fewer people have to return with another 
stroke or TIA. The stroke mortality rate has declined, and the number of TIAs has 
declined.  The establishment of regional stroke centres has had a significant impact on 
treating inpatient stroke cases, and meeting more complex patient needs. Similarly, 
stroke prevention clinics have contributed significantly to the prevention of stroke, and 
there has been a significant increase in public awareness of the risk factors and signs and 
symptoms of stroke.  The results of the Ontario Stroke Strategy, in place since 2000, 
clearly demonstrates the value of a coordinated, comprehensive and integrated approach 
to stroke management and care. 
 
The BC government already has initiatives in place that complement the priorities 
outlined in the Stroke Strategy, specifically in primary prevention, secondary prevention 
and long-term disease management. The goals of ActNow! BC, which uses a cross-
government and community-based approach, are focused on reducing chronic disease 
risk factors primarily through the promotion of healthy nutrition and lifestyle choices. 
ActNow! BC utilizes the strengths and enthusiasm already in place with the BC Healthy 
Living Alliance and 2010 LegaciesNow. Further, the Province’s Chronic Disease 
Management initiative, and its continued expansion into managing more chronic 
diseases (including stroke), is an important link to the BC Stroke Strategy’s objectives in 
secondary prevention and rehabilitation/community re-integration after stroke.   
 
However, while chronic disease prevention is an important first step in preventing stroke, 
a comprehensive stroke strategy requires specific resources and approaches to realize 
improvements in stroke management from emergency care to community reintegration. 
Patients at high risk for stroke and those who have already had a stroke require specific 
approaches to disease management and care. 
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The implementation of this strategy will benefit the health care system by reducing costs 
and improving care for patients and those at risk of stroke. It will help to reduce the 
impact on families and caregivers of stroke victims, for whom the long-term impact of 
neurological disabilities resulting from stroke are costly and devastating. The benefits of 
the stroke strategy can be achieved with a relatively low investment by the provincial 
government and health authorities in the long-term health of British Columbians. 
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2. Approach to Strategy Development 

or the past several years, health practitioners in British Columbia have recognized 
the need for better approaches to preventing and managing stroke. In 2000, 

HSFBC&Y published ‘Brain Attack: A report on the status of acute stroke services in BC’ 

[2], and concluded that, despite the sophistication of our medical facilities and the best 
efforts of some health care providers, Canada is falling behind international standards in 
stroke care. Further, it is evident that BC is falling behind other Canadian provinces in 
the delivery of stroke care. Over the past five years, significant steps have been taken to 
address this situation with the establishment of the Canadian Stroke Network and the 
Canadian Stroke Strategy, and major investments in stroke prevention and management 
by governments in Alberta, Ontario and Nova Scotia. These steps, along with the advent 
of new knowledge and the dedication of health care professionals, set the stage for 
development of a stroke strategy for British Columbia, and present the opportunity to 
ensure that BC doesn’t continue to fall behind the other provinces.  
 
Development of the stroke strategy was a 
comprehensive undertaking that involved 
stroke experts and health care 
administrators and practitioners within BC, 
and networking with the provincial 
members of the Canadian Stroke Strategy. 
The planning process included research into 
evidence-based practices, analyses of the 
prevalence of stroke, and tabulation of the 
current capabilities of the health care system 
to support a comprehensive stroke strategy, 
as illustrated in Figure 1. Factors 
contributing to the development of the 
strategy included:  

• Evidence-based research to 
identify new and better 
practices in stroke prevention, 
treatment and rehabilitation 
which could significantly 
reduce the future human and 
economic impact of stroke; 

 

• Balancing evidence-based 
practices with the need to build 
upon the strengths and 
capacities of the existing health 
care system. This recognizes 
that some health authorities do not have the resources or systems in place 
to manage stroke effectively, and that additional direction is required to 
prioritize stroke within regional health care systems; 

 

F 
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2. Approach to Strategy Development 

• Data collected demonstrated the impact of stroke in BC, and the lack of 
resources and ability of the health care system to respond to the needs of 
patients; 

 

• Strategy development in consultation with the Canadian Stroke Strategy 
(CSS), which provided a forum for the exchange of information on national 
and provincial initiatives and research in stroke; 

 

• Consultations with health authorities, the provincial government, experts in 
the fields of prevention, emergency/acute care, rehabilitation/reintegration, 
monitoring and evaluation, and information technology. In addition, an 
inventory of existing hospital resources to manage stroke was completed, 
along with an analysis of provincial data on the prevalence of stroke in BC; 

 

• Guidance by an Advisory Committee comprised of experts in prevention, 
neurology, internal medicine, rehabilitation/reintegration, and patient care. 
The Advisory Committee was coordinated under the direction of the Heart 
and Stroke Foundation of BC and Yukon. 
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3. Prevalence and Cost of Stroke in British Columbia 

troke is the third leading cause of death in British Columbia, accounting for 2255 
deaths in 2003 [7]. In 2003-04, there were approximately 6500 new strokes in BC, 
and almost 9000 stroke-related hospital admissions. Slightly more strokes in BC 

occur in men than women (52 vs. 48% of total strokes), but more cerebrovascular deaths 
occur in BC women than men (60% vs. 40%). Stroke is the number one cause of acquired 
long-term disability in Canada – as many as 87% of those who experience stroke report 
restrictions in the activities of daily living [8]. Stroke also represents the most common 
reason for transfer from an acute care institution to long-term care [9].  
 
Patients who suffer stroke in BC are resource-intensive with long hospital stays (average 
hospital stay was 17 days in 2003-04, with a range of 1 to 420 days) and are frequently 
re-admitted within a few months of discharge. In 2003-04, 1670 stroke patients were 
readmitted within 90 days of discharge, and had an average second hospital stay of 14 
days (range 1 to 142 days). 
 
Transient ischemic attacks (TIA or mini-strokes) affect a significant number of British 
Columbians, and can be an important warning sign for stroke. Ten percent of patients 
suffering a TIA will experience a full-blown stroke within 90 days, and 15% will have a 
stroke within a year [10]. With proper evaluation and treatment at the time of TIA, 
many strokes could be prevented. In 2003-04, there were 1131 TIAs admitted at BC 
hospitals, with an average length of stay of 4 days. However, it is important to note that 
those TIAs that are admitted represent a small portion of the TIAs that actually occur. 
Many TIA patients are released from the Emergency Department without being 
admitted or investigated, and an estimated 50% fail to present to Emergency. Using 
incidence estimates of TIAs seen in Emergency published by the Calgary Stroke Program 
[10], and the assumption that less than 50% of patients are seen urgently [11], it is 
estimated that there are approximately 5700 TIAs annually in BC. 
 
British Columbia, like the rest of Canada, has an ageing population. This trend is most 
notable in a location such as Vancouver Island, where the temperate climate draws the 
elderly population. Ten percent of the population of BC (or 420,000 people) are over the 
age of 70, compared to 9% for Canada. Strokes and TIAs occur with a higher frequency 
in the elderly, with the risk of stroke doubling in each successive decade after 55 [5]. The 
ageing population could account for a 1 to 2% rise in stroke incidence per year [12]. On 
the other hand, the large number of stroke victims in BC who are in younger age 
categories is significant due to the negative impact resultant disabilities have on 
productivity and life expectancy. In 2003-04, 23% of male and 18% of female stroke 
patients were between 45 and 64 years of age. 
 
Stroke is expensive in terms of the burden it generates for patients, families and health 
services. Many survivors can expect a significant reduction in years of life and years of 
earning, while their unpaid family caregiver can experience an emotional, psychological 
and economic burden trying to support the recovery process [13]. The average cost, per 
patient, of acute stroke in Ontario was $27,500 in 1992, with women costing more than 
men due to longer hospital stays [14]. The lifetime costs per person of first strokes 
occurring in 1990 was estimated between $90,981 and $228,030 in the United States. 
This included acute care costs, long-term ambulatory care and nursing home costs [15]. 
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As these estimates are 15 years old, both the cost of acute stroke care and the lifetime 
cost of stroke are likely currently much higher in BC. 
 
The cost of stroke in BC is estimated at $327 million per year, calculated based on the 
findings of a prevalence-based study in Ontario (1994/95) that included both direct and 
indirect costs of stroke [6], and taking into account population differences between the 
two provinces (see Appendix C). Data from the American Heart Association estimate 
that there’s a 60/40 split in the direct health care costs of stroke (hospital/nursing home 
costs, health professional costs, drugs, home health/other medical durables), and the 
indirect costs (lost productivity due to morbidity, lost productivity due to mortality) [16]. 
The nursing home costs of stroke in Canada are estimated at $600 million per year alone; 
on a population basis, this works out to about $78 million per year for BC. The 
substantial indirect costs are illustrated by the 70% of stroke survivors who become 
vocationally impaired, and the one-third of those who are under 65 who remain 
unemployed after a stroke [17].  
 
The cost of a comprehensive stroke program in BC would be marginal compared to the 
cost of the current system. Ontario has committed $30 million per year to their stroke 
strategy, and their province accounts for approximately one-quarter of Canada’s strokes. 
British Columbia’s population accounts for approximately 15% of the strokes in Canada, 
and using a similar stroke program expenditure as Ontario, this would require a 

commitment of $18 million per year to realize a BC Stroke Strategy. The savings would 
then be substantial, and are illustrated in the following examples:  

• If better practices in stroke prevention were used with only 25% 

effectiveness, this would result in a savings of approximately $165 million 
and 2367 lives over five years in BC [4] (Appendix C). 

• The elimination of just half of the repeat strokes after TIA (through correct 
identification, assessment and treatment/prevention) would yield hospital 

cost savings of around $11 million per year in BC (Appendix C). 

• A 10% reduction in the number of strokes would equal a savings of about 
$15 million in hospital acute care costs and about 112 lives per year 
(Appendix C). 

 
Stroke is expensive in human and health care costs. There is clear value in a stroke 
strategy that takes a comprehensive, 4-pillar approach to address prevention, emergency 
and acute care, rehabilitation and reintegration, and evaluation and monitoring. 
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4. Stroke Management in British Columbia: Current State 
of Affairs 

troke prevention and care, as priorities in health care, are gaining momentum and 
support on an international and national scale. As the advantages inherent in an 
organized plan for stroke become more widely recognized, several countries have 

made great strides in developing comprehensive strategies that incorporate better 
practices put forth over the past decade. Countries such as Scotland [18], Australia [19] 
and those within the European Union have stroke strategies in place that BC can 
emulate. Their strategies focus on public education, improved access to stroke care, and 
harmonizing the management of stroke across provincial and state governments.  
 
The Canadian Stroke Strategy, developed in 
partnership between the Canadian Stroke Network 
and the Heart and Stroke Foundation of Canada, 
shows many parallels with these other national 
initiatives [20]. The Canadian Stroke Strategy is 
working to provide the impetus for all provinces and 
territories to achieve a coordinated and integrated 
approach to stroke prevention, treatment and 
rehabilitation by 2010.  
 
Perhaps the most prominent Canadian achievement 
to this end is the internationally-recognized Ontario 
Stroke Strategy, finalized in 2000, that outlined a 
"roadmap" for an integrated and evidence-based 
province-wide stroke strategy. The Ontario 
government then committed $30 million per year to 
realize the goals of the comprehensive stroke 
strategy. Ontario’s strategy, and the lessons learned 
in its implementation process are invaluable to the creation and achievement of a BC 
Stroke Strategy. More recently, Alberta developed their own provincial strategy and has 
committed support from their Ministry of Health and Wellness in the amount of $12 
million per year [21]. The Alberta Provincial Stroke Strategy is a joint initiative inclusive 
of all nine Health Regions, the Heart and Stroke Foundation of Alberta, NWT & 
Nunavut (HSFA) and the Government of Alberta. British Columbia has drawn on the 
support and momentum that the Canadian Stroke Strategy provides to initiate the 
development of its own comprehensive stroke strategy, and can continue to network 
with the other Canadian provinces as we move forward in implementation.  
 

Over the past decade, major advances in stroke care have occurred that add up to a new 
standard of care, and the old adage that strokes cannot be prevented nor treated does not 
hold true today. A coordinated system of care that integrates preventive and treatment 
services avoids the sub-optimal treatment, safety concerns and inefficient use of 
healthcare resources that result when the delivery of stroke services is fragmented [22]. 
With a comprehensive stroke strategy:  
 

S 

“New knowledge is 
important but the reality 
on the ground is that 

patients are not getting the 
care we know we could 
provide.” – Dr. Antoine 

Hakim, CEO and 
Scientific Director, 

Canadian Stroke Network 
at Stroke Summit II, 
November 2003. 
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4. Stroke Management in British Columbia: Current State of Affairs 

• A high percentage of strokes can be prevented. With the use of better 
practices, experts predict that 50% of strokes are preventable [5, 17]; 

 

• rt-PA, a “clot-busting” drug, given within 3 hours of symptom onset in 
acute ischemic stroke results in a 30% increase in the chance of an excellent 
outcome compared to patients who don’t receive the drug [23]. Although rt-
PA can save a person from the effects of stroke, more than 93% of patients 
do not receive it, due to a range of health systems issues [17]; 

 

• Clinical outcomes are improved for patients admitted to short and long-
term stroke units where acute and rehabilitative care are integrated and 
provided by a multidisciplinary group specializing in stroke care, as 
compared to outcomes for stroke patients cared for on a general medical 
ward [22]. Patients who receive organized care within a stroke unit are 
“more likely to be alive, independent and living at home after a stroke than 
those who receive care in a general ward” [24]; 

 

• Health services costs decrease. Many proven therapies are highly cost-
effective with some producing cost-savings [22]; 

 

• Long term recovery is based on individual patient needs, and multiple 
avenues of communication are open among hospital- and community-based 
service providers, stroke survivors and their families [4]. 

 
In British Columbia, the initial foundation for a comprehensive provincial stroke strategy 
has been laid, forged mainly by a core group of dedicated physicians, nurses, and 
rehabilitation specialists who provide stroke care. However, a high standard of care that 
incorporates better practices is currently administered only sparsely, due to geographic, 
resource and personnel constraints. Positive components of a comprehensive stroke 
strategy that are already in place include: 
 

• The Heart and Stroke Foundation of BC and Yukon and other non-profit 
organizations (BC Lung Association, Cancer Society) have already taken 
the lead in developing and implementing widespread education around 
chronic disease prevention, and HSFBC&Y has specific programs aimed at 
stroke education and provide a forum and support for the discussion of 
stroke survival issues. The Foundation also takes a leadership role in 
providing research funding for stroke, as a major provider of funds for work 
in cerebrovascular investigation. They have shown further support and 
commitment to the advancement of stroke care in BC through the creation 
of the Heart and Stroke Foundation of BC and Yukon Chair in Stroke and 
a Clinical Professorship in Stroke.  

 

• BC Centre for Stroke and Cerebrovascular Disease at Vancouver Hospital and 
Health Sciences Centre provides service 24 hours a day, 7 days a week for 
consultation and evaluation of patients with an acute stroke. A team 
consisting of a stroke neurologist, nurse, clinical coordinator, emergency 
physician, and neurology resident provides multidisciplinary care, and is 
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mobilized to facilitate rapid patient transport, assessment and treatment 
when the stroke neurologist is contacted by lower mainland hospital 
emergency physicians via a Stroke Hotline. Province-wide consultation is 
also available via the Stroke Hotline to community physicians regarding 
stroke management. Their stroke prevention clinic is an acute response 
clinic that sees patients with a recent history of TIA or stroke, and provides 
expert cerebrovascular evaluation, expedited access to essential diagnostics, 
optimal stroke prevention strategies, appropriate follow-up and patient 
education. 

 

• Victoria General/Royal Jubilee Hospital: Neurosciences Stroke Rapid Assessment 

Unit provides immediate preventive services to patients suffering TIAs, by 
allowing them access to diagnostic tests, consultation with neurologists and 
treatment without having to book appointments or be admitted to hospital. 

 

• St. Paul’s Hospital’s Rapid Access Unit (Vancouver). Although not specific to 
stroke, this unit provides timely access to stroke specialists while reducing 
the burden on emergency departments to evaluate TIAs and initiate the 
required diagnostics. 

 

• The BC Bedline Program is designed to expedite emergency transfer around 
BC. The ‘Life and Limb’ transfer policy cuts through red tape for 
designated hot stroke (to get patients into an appropriate Emergency 
Department and hospital, regardless of the bed status).  

 

• The Provincial Health Services Authority’s Emergency Department Protocol for 

Stroke and TIA (to be completed in Spring 2006) is an important preliminary 
step linked with the implementation of a provincial stroke strategy, and 
demonstrates the province’s commitment to improving emergency stroke 
care.  

 

• Health Authority Support -- The Vancouver Coastal Health Authority is in the 
process of developing a stroke strategy for their region, which will offer 
important ties to a provincial strategy. Similarly, the Vancouver Island 
Health Authority has an Island Stroke Program under development. 

 

• Expansion of BC’s Telehealth Program – PHSA is currently considering many 
projects in telehealth, and the use of teleradiology to realize timely access to 
expert consultation as part of a provincial stroke strategy is feasible. 

 
While these achievements are notable and provide a solid framework to move the stroke 
strategy forward, they are clearly not sufficient to address the magnitude of the stroke 
problem in BC, nor to offer comprehensive prevention and care across the whole 
province. The concentration of quality care in small pockets of BC is further illustrated 
by the general sparseness of stroke resources noted in the next section. 
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4. Stroke Management in British Columbia: Current State of Affairs 

4.1. Inventory of Stroke Resources and Services in BC 

 
As part of the evaluation of existing stroke resources in British Columbia, a range of data 
was collected from acute care centres, using a questionnaire similar to the one previously 
used in BC [2] which was adapted from Ontario’s survey instrument [25]. The survey 
captured information on protocols and clinical guidelines, imaging technology and level 

of on-call for imaging, use of rt-PA, and the types of 
hospital programs (in- and out-patient) available to 
stroke patients. 
 
The survey was sent to 102 centres that provide 
acute and emergency services in BC, and the 
response rate was 84% (86 hospitals provided 
information, indicated in Appendix A. An 
additional 2 hospitals provided partial information 
related to diagnostic imaging only). The response 
rate varied by health authority, where 100% of 
hospitals in VIHA (19/19) and VCHA (10/10) 
responded, 69% from FHA (9/13), 83% from IHA 
(29/35), and 76% from NHA (19/25) responded. A 
listing of hospitals that provided data for the survey 
is provided in Appendix A. Key results of the survey 
are highlighted in the following sections. 
 

• Human Resources 

Twenty three percent of locations (20/86) reported having a physician on staff 
that had a special interest in stroke. These physicians included neurologists, 
internists and general practitioners. Nine sites (11%) had a sub-specialty trained 
stroke expert. Stroke teams (a multidisciplinary group that provides dedicated 
stroke care) were quite uncommon, reported by just 6 sites. The majority of front-
line care for stroke patients presenting to the ER was provided by emergency 
room physicians (ERP, 24%) or general practitioners (GP, 69%) or a 
combination of ERPs and neurologists/internists/GPs (11%), and follow-up care 
(after discharge) was nearly always provided by general practitioners (76%). 

 

• Emergency Care 

Written transport protocols for stroke are still lacking within BC. Just 17% of 
reporting hospitals (15/86) indicated that they had written protocols, including 
bypass policies for stroke. Twenty percent of sites (17/86) reported that a 
physician with expertise in stroke was available 24 hours per day, 7 days per 
week to see new stroke patients within 30 minutes of presentation at the 
Emergency Department. The majority of locations (65%) reported using a triage 
system for stroke in the Emergency Department. However, many indicated that 
this was a general triage, or that they followed the Canadian Triage Guidelines, 
which does not have specific protocols for stroke as an emergency situation (i.e., 
within the Canadian ED Triage and Acuity Scale (CTAS), signs of stroke are not 
listed within the ‘usual presentation’ that requires immediate nurse and physician 

At a majority of BC 
hospitals, general 

practitioners provide initial 
care for stroke patients, and 
do much of the follow-up 
care after discharge. This 
illustrates the urgent need 
to integrate BC’s general 

practitioners into 
emergency and long- term 
stroke treatment plans. 
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attention. ‘Cerebrovascular attack with major deficit’ is listed under those 
conditions requiring assessment within 15 minutes [26]). 

 

• Diagnostics 

Computed tomography scanners are essential tools for making the correct 
diagnosis of stroke, and for decision-making regarding suitability for 
thrombolytics. As of December 2004, there were 38 CT scanners in the province, 
located in 27 larger centres, thereby providing access to the majority of the 
population (a listing of BC hospitals with CT scanners is provided in Appendix 
B). Radiologists most commonly provide the 
interpretation of the CT scan (17 sites), 
although 4 sites reported that this was done by 
either the ERP or the radiologist, and where 
neurologists were located, they worked with 
the radiologists and the ERPs, depending on 
the time of day, to interpret the scan (9 sites). 
Although all sites that have a CT scanner 
reported that it was available 24 hours a day, 7 
days a week, there were variable levels of on-
call staffing that would facilitate quicker 
scanning in some cases. At four locations, the 
CT technician was in-house 24/7 (Victoria 
General, Royal Jubilee, Vancouver General 
and St. Paul’s), while it was typically more 
common for technicians to be on call from approximately 4:30 pm – 7:30 am. 
Sites with CT scanners reported that radiologists were on call 24/7. At sites that 
have CT scanners, reported times for accessing scans for acute stroke varied from 
10 minutes to 2 hours, with the majority indicating an access time of 30 minutes 
or less. For sites without CT scanners, access times were equal to transfer times 
to the nearest CT location, the maximum of which was reported at three hours 
(this reported time does not include initial triage and assessment at the original 
hospital, or time to arrange transportation). A higher degree of efficiency is 
needed at locations that are transferring patients to meet recommended scanning 
times of 25 minutes for acute stroke, in order to meet benchmark standards of 3 
hours for rt-PA treatment for suitable candidates. 

 

• Protocols and Clinical Guidelines 

Twenty-four percent (21/86) of reporting centres indicated that they used 
protocols or clinical guidelines specific for stroke patients. Of these 21 sites, 12 
indicated that compliance with these protocols was routinely analyzed. Of those 
that reported no use of protocols (65 sites), 16 indicated that they were currently 
involved in developing protocols. 

 

• Tissue Plasminogen Activator for Acute Stroke 

Seventeen sites in BC confirmed use of rt-PA (Table 1), and fourteen of these 
indicated that they had a formal rt-PA protocol in place.  

 

The extreme sensitivity 
of neuronal tissue to 
even brief periods of 
ischemia warrants that 
stroke be treated as a 
medical emergency 
equivalent (or more 
time-sensitive) to heart 

attack [2]. 
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Table 1. Locations reporting rt-PA use in 2005, by Health Authority. 
 

Health Authority Centre 

Vancouver Island  Victoria General Hospital, Victoria 

 Royal Jubilee Hospital, Victoria 

 Nanaimo Regional General Hospital, Nanaimo 

 Campbell River and District General Hospital, Campbell 
River 

 St. Joseph’s General Hospital, Comox 

Northern Health Authority Mills Memorial Hospital, Terrace 

 Prince George Regional Hospital, Prince George 

 Dawson Creek and District Hospital 

Interior Health Authority Royal Inland Hospital, Kamloops 

 Kelowna General Hospital, Kelowna 

 Penticton Regional Hospital, Penticton 

Vancouver Coastal  Vancouver General Hospital, Vancouver 

 St. Paul’s Hospital, Vancouver 

 Lionsgate Hospital, North Vancouver 

Fraser Health Authority Royal Columbian Hospital, New Westminster 

 Burnaby Hospital, Burnaby 

 Ridge Meadows Hospital, Maple Ridge 

 
*Centres likely to administer rt-PA but which still need be confirmed: MSA Hospital (Abbotsford). 
**Surrey Memorial and Vernon Hospitals indicated in 1999/2000 that several acute stroke patients 
had been treated with rt-PA, however, in 2005, both hospitals reported no current use of rt-PA. 

 

• In-Hospital Rehabilitation 

Access to and wait times for physiotherapy, occupational therapy and speech 
therapy varied widely, with speech therapy services being the most sparse 
(summarized in Table 2). 

 

Table 2. Range of reported in- and out-patient rehabilitation wait times, 2005.  

 Physiotherapy Occupational 
Therapy 

Speech 
Therapy 

Number of locations 
reporting service 

57 (66%) 41 (48%) 21 (24%) 

Range for wait time: In-
Patient 

4 hours – 2 weeks 24 hours – 7 days 24 hours – 7 
days 

Range for wait time: 
Out-Patient 

2 days – 4 weeks 7 days – 4 weeks 1 week - 
indefinite 

 

• Out-Patient Programs and Community Programs 

Reporting hospitals’ level of knowledge regarding stroke programs offered as out-
patient services or community services was limited in many cases, and this data 
should be interpreted with caution. The most commonly reported hospital 
programs for stroke patients were general rehabilitation clinics and speech 
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therapy. Community programs varied widely. Several sites reported support for 
patients and families offered by the Stroke Recovery Association. In fact, this is 
the most widely offered program of its type in Canada, with 38 groups located in: 
Cranbrook, Grand Forks, Kamloops, Kelowna, Prince George, Salmon Arm, 
Trail and District, Vanderhoof, Vernon, Burnaby, North Vancouver, Richmond, 
Vancouver, Abbotsford, Coquitlam, Langley, Maple Ridge / Pitt Meadows, 
Mission,  Port Coquitlam, Powell River, Sechelt, South Delta, Surrey, White 
Rock, Alert Bay, Campbell River, Comox Valley, Nanaimo, Parksville, Saanich 
Peninsula, and Victoria. 

 

• Databases 

Five hospitals indicated that they had a stroke outcomes database in place to 
track aspects of stroke (Victoria General, Royal Jubilee, Royal Inland, Lionsgate 
and Richmond Hospitals) – although Richmond indicated that their database 
was only for the tracking of the use of stroke protocols.  

 

Based on data collected for the inventory of hospital-based stroke resources in BC, it is 
apparent that while British Columbia is not without resources for stroke, greater 
coordination and expansion of services is needed to offer organized care to the whole 
province. This means that the organization of stroke care into a system is a priority. 
Public education, prevention strategies, emergency transportation, designation of 
appropriate stroke centres where teams can provide the best acute and rehabilitative care 
possible, and continuing medical education for raising the level of short- and long-term 
care provincially form the basic tenets of organized stroke care. 
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5. A Stroke Strategy for British Columbia 

5.1. Goal and Guiding Principles 

The overall goal for the stroke strategy is to: 
 
Reduce the social and economic burden of stroke in BC through optimal prevention and 
care, excellence in rehabilitation, and facilitation of successful community re-integration. 
 

The strategy is based on four principles that relate to the goals of the Canadian Stroke 
Strategy. 

• Comprehensive. The strategy will seek to improve stroke services across the entire 
continuum of care – prevention, emergency/acute care, 
rehabilitation/reintegration and monitoring and evaluation. 

• Coordinated. The strategy will seek to create an integrated and coordinated system 
to prevent fragmentation and disparities in the delivery of programs and services, 
to ensure cost-effectiveness, and to maximize impact. 

• Evidence-based. The strategy will promote the use of practices and care that are 
effective, supported by scientific evidence and considered the gold standard 
according to prevailing knowledge. 

• Province-wide. The strategy will seek to ensure improvements in stroke programs 
and services for the benefit of all British Columbians irrespective of their 
geographic location. Implementation at the health authority level will, however, 
require consideration of region-specific constraints and capabilities.   

 
Based on information gathered from the 
evidence, experts and practitioners, four 
‘pillars’ support the stroke strategy goal: 

• Stroke Prevention  

• Emergency and Acute Care 

• Rehabilitation and 
Reintegration 

• Evaluation and Monitoring 
 
The foundation supporting the four pillars 
includes the need for a well coordinated 
and managed strategy, and ensuring the 
right people and resources are in place to 
implement strategies outlined under each 
pillar.  
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5.2. Pillar #1: Stroke Awareness and Prevention 

Improving stroke awareness and prevention will provide the most significant reductions 
in stroke morbidity and mortality in British Columbia [27]. The high prevalence of stroke 

risk factors in the Canadian population demands 
strategies to reduce the risk of stroke at both a population 
and an individual level. This includes managing medical 
conditions such as hypertension, diabetes and chronic 
atrial fibrillation, and modification of behavioural risk 
factors such as physical inactivity, poor dietary habits 
and smoking [28]. It also includes strategies directed at 
informing the general public about stroke risk factors.  
 
Stroke awareness and prevention educates the public 
about the risk factors of stroke, and reduces the risk of 
stroke occurrence.  
 
There is enormous potential for saving lives and costs 
through prevention: it is estimated that effective 
management of hypertension alone (including increasing 
awareness of the relationship between hypertension and 
stroke, and management of blood pressure) could reduce 
stroke incidence by 50% in North America [29]. 
 

Recommendations for improving awareness of stroke 
and prevention address three main areas: 1) Awareness 
and Public Education, which enables people to increase 
control over their health; 2) Primary Prevention which 
includes practices aimed at preventing risk factors for 

stroke and/or a first stroke; and 3) Secondary 
Prevention which includes those practices initiated after 
disease or risk factors are recognized.  
 
 

5.2.1. Recommendations for BC in Stroke Awareness 
and Public Education 

Within the BC population, stroke awareness needs to increase to promote recognition of 
how to prevent strokes from occurring, to increase the use of medical counsel for risk 
factor assessment and reduction, and to promote understanding of where to access stroke 
information and treatment either for oneself or a family member. To this end, three 
actions in Stroke Awareness and Public Education are 
recommended: 
 

1. Implement a multimedia public awareness 
campaign for stroke.  A multimedia campaign 
should improve awareness of stroke risk factors, 

“Despite the advent of 
treatment of selected 
patients with acute 

ischemic stroke with  rt-
PA and the promise of 
other experimental 
therapies, the best 

approach to reducing the 
burden of stroke remains 

prevention.”[5] 
 

Overall objectives in stroke 
prevention are to: 

• Improve awareness of 
stroke risk factors and 
how to access care at the 
population level; 

• Provide clinicians with 
the necessary resources 
to measure and manage 
stroke risk; 

• Increase access to stroke 
prevention clinics across 
BC. 

 

Just 52% of Canadians 
can identify one 

symptom of stroke. Only 
19% of Canadians can 
identify high blood 
pressure as the most 

important risk factor for 
stroke [1]. 
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educate the public about the necessity of speed in getting a suspected stroke 
patient to the hospital, and increase awareness of the links between chronic 
disease risk factors and stroke prevention. Substantial work has already been 
done by the HSFBC&Y in designing a campaign, which needs to be 
implemented as an initial step in the stroke strategy.  

 

2. Promote and increase the scale of stroke health promotion programs already in 
place by the HSFBC&Y, other NGOs, and provincial and regional health 
authorities in the areas of physical activity, nutrition and tobacco reduction, 
including:  

a. Using the HSFBC&Y’s Stroke Awareness Month (June) as a platform for 
increasing public education around stroke through the use of forums, 
advertising, signage, and school programming; 

b. Integrating stroke messaging with advocacy done by the BC Healthy 
Living Alliance; 

c. Linking with nutrition programs that focus on adopting healthy eating 
practices (e.g., Cooking for Life program through the Canadian Diabetes 
Association, Healthy Restaurant Program 

through the Ministries of Agriculture and 
Health); 

d. Integrating stroke awareness/prevention 
information with the Healthy Schools 
Initiative aimed at improving the health of 
youth and building healthy lifestyle skills; 

e. Supporting BC’s Tobacco Control 
Program, advocating for stronger regional 
health authority support (i.e., dedicated 
funding and expanded programs for 
tobacco control), and linking to QuitNow 

(The Lung Association of BC), a cessation 
program which is already in place; 

 

3. Increase awareness and use of the BC Ministry’s BCHealthGuideOnline and 
the HSFBC&Y’s websites as one-stop information outlets for stroke prevention. 
These sites should be expanded to emphasize important information and actions 
for high risk groups (i.e., diabetics, those with established vasculopathy or atrial 
fibrillation, and hypertensives), as well as to provide information for the general 
public about how to minimize their personal stroke risk, and the appropriate 
actions to take if they suspect a stroke (i.e., where stroke centres and prevention 
clinics are located, the criticality of transportation time in suspected stroke). 
Cards and stickers advertising these information sources should continue to be 
promoted and provided by family practitioners and distributed by the HSF. 

 

5.2.2. Recommendations for BC in Primary Prevention of Stroke 

Primary prevention of stroke should focus on preventing the development of stroke risk 
factors and preventing a first stroke from occurring. As successful prevention of stroke 
demands a widespread risk factor approach, it is appropriately targeted both at the larger 
population and at those for whom there is reason to suspect a stroke may occur. The five 
recommendations in primary prevention focus on the following risk factors for stroke: 

There has been compelling 
evidence for more than 30 

years that the control of high 
blood pressure contributes to 
the prevention of stroke…a 
significant proportion of the 
population has undiagnosed 

or inadequately treated 
hypertension [5]. 
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Hypertension: Arterial hypertension is a well-established risk factor for stroke. 
Hypertension, even when treated with medication, doubles the risk of stroke [30]. 
Untreated hypertension raises the risk of hemorrhagic stroke (which accounts for 20% of 
all strokes) by 3.5 times [31]. The total cost of hypertension in Canada in 1999 (including 
hospital care, physician care, drugs and research) was $1.6 billion [32].  
 

Smoking: About 5,600 people in British Columbia will die in 2005 of smoking-related 
chronic diseases, including stroke. Even smokers with normal blood pressure (<140/90 
mmHg) are 3.2 times more likely to have a stroke [33]. Approximately 16% of the BC 
population smokes [34]. 
 
Obesity: Preventing obesity would result in a 6.8% reduction in stroke incidence, at a 
cost-savings of $216 million per year to Canada [35].  
 

Lipid Management: Proper management (with statin agents) of diagnosed hyperlipidemia 
can result in a 20 to 30% decrease in stroke risk [5].  
 
Physical Inactivity: Approximately 25% of strokes could be prevented if the Canadian 
population was physically active, at a significant cost savings of $765 million per year 
[35]. As many as 46% of British Columbians are insufficiently active for optimal health 
benefits [36]. 
 
Diabetes: Stroke risk is elevated three times in diabetics, and risk reduction should 
included aggressive management of blood lipids and blood pressure. Many diabetics do 
not realize that their stroke risk is high, and would benefit from increased awareness. 
 
Chronic Atrial Fibrillation: Risk of stroke is elevated with this common arrhythmia, 
which contributes to 50% of thromboembolic strokes [5]. Established effective therapy 
exists [28], yet this may not be delivered (or sought) in a standardized manner. 
 
Five recommendations address the priorities for primary prevention: 
 

1. Promote the development of a high blood pressure prevention/assessment 
program as part of the province’s agenda in chronic disease 
prevention/management. This should be targeted at a population level, as 
assessing and treating those with established high blood pressure only reaches the 
tip of the iceberg. Free screening and concrete information (card highlighting 
stroke risk, website for further information, and directions to follow-up with a 
GP) should be advertised and provided on an ongoing basis at community 
centres throughout BC, and as part of Stroke Awareness Month. 

 

2. Enable GPs to work on stroke and risk factor prevention. This includes 
providing appropriate tools and education around stroke risk factor screening 
and referral methods to stroke prevention clinics.  

 
3. Use the province’s Diabetic Education Centres (DECs) and other chronic 

disease prevention/information clinics to spread information on stroke 
prevention to high risk groups, aggressively manage their blood lipid profiles 
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and hypertension, and refer to Stroke Prevention Clinics (under Secondary 
Prevention), as necessary for additional diagnostics/treatment. The Ministry of 
Health funds 80 DECs across BC, which provide education and support to 
people with diabetes, their families, friends and community agencies. DECs are 
mostly hospital-affiliated, and nurses, dietitians and sometimes social workers, 
podiatrists, pharmacists and physiotherapists are involved in providing care and 
education. 

 

4. Support and expand programs for smoking prevention and cessation in 
schools, as this might be the greatest opportunity to reduce tobacco use on a 
population level (90% of smokers begin smoking before the age of 18 [37]). 

 

5. Highlight and promote the benefits in stroke prevention already inherent in 
programs (i.e., BC’s ActNow) that aim to influence nutrition, physical activity 
and smoking prevention and cessation.  

 

5.2.3. Recommendations for BC in Secondary Prevention of Stroke 

Secondary prevention focuses on preventing strokes when significant risk is already 
present, and should be targeted at those people who have substantial risk factors and 
those who have already had a stroke or transient ischemic attack (TIA) and are at 
substantial risk of having a full stroke [10]. The emphasis that the BC government has 
recently placed on chronic disease management complements the objectives of the BC 
Stroke Strategy in this area. An important initiative for the BC Stroke Strategy will be to 
expand on existing Stroke Prevention Clinics to reach a wider patient group. Three 
recommendations in this area focus on the benefits inherent in these types of clinics. 
 

1. Improve access to stroke specialists to diagnose stroke risk and to prescribe 
treatment through Stroke Prevention Clinics (also called rapid access units) 
for patients who have suffered a TIA and those that have significant stroke 
risk and are referred from their GP. Access to these clinics might be one of the 
greatest opportunities to impact life and disability within a stroke program. These 
types of clinics exist in Vancouver (Vancouver General Hospital, St. Paul’s 
Hospital) and Victoria (Royal Jubilee Hospital). Kamloops has a Risk Reduction 
Unit, which provides the necessary multidisciplinary interventions and 
counseling for stroke preventions, but is not yet ‘rapid’ in access. These clinics 
would ideally be located where resources are concentrated, where a core of 
stroke-interested clinicians exist (not limited to neurologists, but including GPs, 
internists, and nurse practitioners), and where availability of technology and 
equipment is supported. The creation of Stroke Prevention Clinics in the 
Northern, Interior, and Fraser Health Authorities is warranted. Through the use 
of Stroke Prevention Clinics and education initiatives, as part of the Ontario 
Stroke Strategy, there has been marked improvement in the evaluation of TIA 
patients in Ontario. In 2000, just 43% of TIA patients arriving at regional stroke 
centres received CT or MRI imaging in the emergency department. By 2003, 
with the organization and medical education provided within the stroke strategy, 
the number of patients receiving appropriate imaging had grown significantly to 
78% [38].  
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2. Use the momentum of Stroke Prevention Clinics to realize the following 
additional positive system changes:  

a. Formalization of a TIA protocol that is consistently applied throughout 
the province, facilitated by linking with PHSA Emergency Department 
Protocol Working Group (Spring 2006 development).  

b. Immediate (or fast) access to medical imaging, laboratory work, 
pharmacological interventions, and surgery for all potential stroke 
victims, which will in turn decrease the burden on emergency 
departments to facilitate these tests and interventions. 

c. Reduce wait times for endarterectomy by linking Stroke Prevention 
Clinics with vascular surgery and prioritizing operating room time for 
TIA and high risk patients. This needs to be facilitated quickly for those 
with high-grade symptomatic carotid stenosis of a carotid artery to 
successfully prevent a stroke [5]. 

d. Assessment of TIA patients by rehabilitation specialists, as ideally, these 
specialists would be part of the multidisciplinary team associated with 
Stroke Prevention Clinics.  

e. Expansion of risk factor counseling through the inclusion of dieticians 
and exercise specialists on the multidisciplinary team.  

f. Creation of a training ground for residents, researchers and nurses 
interested in stroke, and promotion of information-sharing to developing 
clinics (i.e, hosting of visiting clinicians who need information to start 
their own SPC). 

g. Use of telemedicine for prevention and risk factor consults, as well as 
medical education. 

 

3. Recognize and value the role of the primary care physician (i.e., family 
physician or walk-in clinics) in secondary stroke prevention by:  

a. Developing a stroke prevention tool kit to assist GPs in identifying 
patients at high risk (i.e., to assess total risk scores and monitor tobacco 
use, hypertension, diabetes, cholesterol) who should be referred to a 
Stroke Prevention Clinic. 

b. Implementing a Stroke Awareness/Update Program among medical 
practitioners across the province that includes: 

i. Briefing sessions to medical practitioners through BCMA 
meetings and provision of stroke strategy and treatment updates 
in newsletter form. 

ii. Information materials on the signs of stroke and stroke 
prevention for placement in medical offices throughout BC, and a 
card listing the signs of stroke and how to seek care that GPs can 
give to patients. 

iii. Establishing a province wide database for tracking and evaluating 
patient risk for stroke that GPs can contribute to. 
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5.3.  Pillar #2: Emergency and Acute Care 

The emergency and acute care of stroke includes the time from the onset of symptoms 
until the patient has been medically stabilized and there is not further medical or 
neurological deterioration. During this phase, all necessary investigations (e.g., 
diagnostic testing) are completed and a care plan is developed [4]. This time represents a 
critical phase in the treatment process for stroke. If care is timely and appropriate, 
permanent brain damage can be prevented or reduced, and the patient’s recovery is more 
likely to be successful. Efficient care also results in substantial costs savings to the health 

care system in terms of lengths of stay and 
rehabilitation.  
 
Relative to what has been done in Ontario and 
select other countries, the emergency/acute care 
system for stroke within British Columbia requires 
improvement. Depending on geographic location, 
the current system requires EMS protocols, 
organized stroke care and stroke teams, 
consistency in treatment protocols (e.g., attitudes 
toward and use of rt-PA), technology and 
equipment, and a program of continuing medical 
education that would facilitate the uptake of best 
practice guidelines.  
 
Recommendations to address emergency and acute 
stroke care focus around five areas:  
(1) Prioritizing emergency and acute stroke care;  
(2) Timely access to emergency and acute stroke 
care;  
(3) Delivery of thrombolytic therapy;  
(4) Telemedicine; and  
(5) Organization of care. 
 

5.3.1. Recommendations for Prioritizing 
Emergency and Acute Stroke Care 

To optimize the quality of emergency care, a coordinated and responsive system is 
required. This must provide stroke victims with timely access to medical facilities and 
diagnostic testing and the most effective available treatment on a province-wide basis. 
An overarching recommendation for a comprehensive stroke strategy is to establish 
stroke as a priority to be addressed by each health authority through performance 
agreements established by the Ministry of Health. This priority should be supported by 
funding to establish organized stroke care with the key components of: 

1. Developing EMS protocols for detection, transport and triage of stroke 

patients. 

2. Establishing organized stroke care in designated hospitals. 

3. Improved access to timely CT scanning and expert interpretation (via 
telemedicine, if necessary). 

Overall objectives in 
emergency and acute stroke 
care for BC are to: 

• Establish emergency and 
acute stroke care as a 
priority in each Health 
Authority;  

• Improve timely access to 
care and the delivery of 
thrombolytic therapy; 

• Expand the use of 
telemedicine for acute 
stroke care; 

• Organize acute stroke care 
so that it is delivered by 
stroke teams within stroke 
units, wherever possible. 
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4. Formalizing linkages with other hospitals and parts of the continuum of care. 

5. Supporting the PHSA Emergency Department Protocol Working Group in 
their development of protocols for managing stroke and TIA in the 
Emergency Department. 

 

5.3.2. Recommendations to Improve Timely Access to Emergency and Acute Stroke 
Care in BC 

Acute care for stroke is all about timing. The longer blood flow to the brain is 
interrupted, the greater the chance of permanent brain damage. Brain tissue can only be 
saved with timely access to the right location, trained and organized clinicians and 
appropriate therapies. The recommended goals for initial treatment time in Canada 
(included in BC’s Next STEP Guidelines) are as follows for patients who present with a 
time since stroke symptom onset of 3 hours or less [39]: 
 

• Patients who arrive at the hospital should be seen by an ER physician within 10 
minutes. 

• A physician with stroke expertise should be available to see the patient within 15 
minutes of arrival at hospital. 

• Stroke patients should have a CT scan within 25 minutes of arrival at the 
hospital. 

• CT scans for these patients should be interpreted within 45 minutes. 

• Patients receiving rt-PA should have it administered within 1 hour of hospital 
arrival. 

• For patients presenting to a telestroke site, the time between ER arrival and the 
time when a call is placed to the physician referral centre should be less than 30 
minutes, and the call-back time should be less than 10 minutes. 

 

This timely access to care is only possible with organized protocols and guidelines 
spanning ambulance transport to radiology to neurology/internal medicine. The current 
system in BC stands in the way of achieving these goal times, especially for those 
patients that are inappropriately transported to a hospital that does not have a CT 
scanner, due to the ensuing delays for consultation and transportation to a more 
appropriate site.  
 
Protocols for treatment of stroke in the field and the conveyance of patients to the closest 
medical facility have been developed by the Heart and Stroke Foundation of Ontario 
[40]. These protocols classify patients according to their condition and eligibility for rt-
PA. They also outline recommended levels of care based on the type of hospital 
resources that need to be provided. The levels of care designation are also intended to 
facilitate speedy pre-hospital transfer of potential stroke patients to the right hospital at 
the right time.  
 

Recommendations to improve timely access to care: 
 

1. As indicated in the Stroke Awareness and Public Education 
recommendations, a multimedia campaign to heighten awareness about the 
signs and symptoms of stroke is required. Patients would arrive at hospitals 
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and be treated more quickly in communities with heightened stroke 
awareness. 

 
2. Establish and implement protocols for EMS response to stroke as an 

emergency. This includes education and training for EMS personnel for early 
detection (use of field assessment tools), treatment and transportation of 
stroke in the field, required knowledge of the level of stroke care provided at 
BC hospitals in their region (and appropriate bypass protocols), and 
improving the interface between hospitals. When EMS personnel are able to 
assess ‘hot stroke’ accurately in the field, and call ahead to the hospital, this 
facilitates the achievement of recommended goal times for CT scanning (item 
4, below). 

 
3. At all BC hospitals, implement and monitor recommended goals for initial 

treatment time for patients who present with a time since stroke symptom 
onset of 3 hours or less in agreement with BC’s NEXT STEP Guidelines. 

 
4. At hospitals with CT scanners, ensure that a CT technician and radiologist 

are on call 24 hours a day, 7 days a week, and that they can reach the 
hospital within an acceptable timeframe to provide a stroke patient with a CT 
scan. 

 
5. Increase advertising for, and use of, the BC Nurse Line to help residents 

understand when and where to seek emergency medical help for stroke. 

5.3.3. Recommendations to Improve the Delivery of Thrombolytic Therapy for Acute 
Stroke Care in BC 

CT scans are essential for diagnosing acute stroke. A CT scan is recommended for all 
stroke patients, and is essential if the patient is being considered for thrombolytic 
therapy. The geography of the province becomes a major factor potentially limiting 
access to a CT scanner in northern BC and parts of the interior. This results in wait times 
for diagnostic testing, which is a major factor influencing the successful treatment of 
stroke.  
 
Both Health Canada and the American FDA have approved the use of Tissue 
Plasminogen Activator (rt-PA) in thrombolysis for acute ischemic stroke. Clinical trials 
have clearly demonstrated improved patient outcomes with administration of rt-PA 
within 3 hours of symptom onset. Patients treated with rt-PA were at least 30% more 
likely to have minimal or no disability at three months compared to study control groups 
[23]. The financial benefits to the health care system were identified in a study by Fagan 
(1998). In a study of 1000 eligible patients, the use of rt-PA resulted in hospitalization 
costs of $1.7 million. However, rehabilitation costs were $1.4 million less, nursing home 
costs $4.8 million less and an estimated 564 quality adjusted years saved [51]. 
 
Current guidelines specify that thrombolytic therapy must be given within three hours of 
the onset of a stroke, but this needs to be preceded by a CT scan, and interpretation, by a 
stroke specialist, to rule out a hemorrhagic stroke. Given these time constraints, the pre-
hospital and emergency phases are critical. A reluctance on the part of ER doctors to be 
involved in the administration of rt-PA hampers the use of this life-saving drug. Greater 
medical education to encourage its use, as well as an increased reliance on internists and 
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intensivists to administer it (and a decreased dependence on ER physicians), would help 
hospitals assume the responsibility for a high standard of stroke care for patients in their 
regions. A Texas study [41] showed that a planned multilevel intervention can improve 
community stroke treatments in smaller communities. The intervention used radio and 
television public service announcements, newspaper articles, brochures, billboards, 
posters and volunteer training sessions to increase awareness of rt-PA. They also 
developed treatment guidelines for physicians and emergency medical services staff, 
implemented continuing medical education classes, and highlighted the success of acute 
stroke treatment in physician newsletters. At the beginning of the 3-year campaign, just 
14% of eligible patients received rt-PA, while 69% received it after intervention. 
 

Increased rt-PA use was associated with four elements of an organized stroke centre, as 
recommended by the American Brain Attack Coalition. These predictive factors were: 
written care protocols, integrated emergency medical services, organized emergency 
departments, and continuing medical/public education in stroke [42]. 
 

Recommendations to improve the delivery of thrombolytic care for stroke in BC: 

1. Increase the number of CT scanners in BC to increase access to more of the 
rural population, which would assist in making CT scanning within the time 
limits for thrombolytic therapy a possibility. 

  
2. Promote, adapt and adopt STEP guidelines, which include education around 

screening and use of rt-PA for appropriate patients, throughout the province 
to ensure a provincial standard in acute stroke care is being consistently met. 

 
3. Increase the use of electronic prompting system protocols (i.e., the Stroke 

Guidance System) for acute stroke care that flows from the emergency 
through to acute care. 

 
4. Develop and deliver a physician education package for training in this area, 

and target it at internists, intensivists, ERPs, and GPs. 
 

5.3.4. Recommendation to Improve the Use of Telemedicine for Acute Stroke Care in BC  

Given British Columbia’s vast geography and the lack of resources in less densely 
populated areas, telemedicine is a vital tool to help overcome communication barriers to 
enable expert interpretation of CT scans, among other types of consultation. 
Telemedicine is a reliable means of diagnosing stroke, and tends to reduce unnecessary 
patient transfers which then reduces the potential for burdening larger, tertiary care 
hospitals. Ontario has made substantial progress in the use of telemedicine for managing 
stroke, particularly in more northerly regions. Using this system, a referring physician 
can send a CT image and neurological assessment to the consulting neurologist, who can 
then provide timely treatment advice, even across great distances [43]. Alberta has 
similar plans for the use of teleradiology for stroke in their strategy. This is an important 
element in a strategy that strives to provide a high standard of care across the province.  
 

In BC, there are many regions that do not have a neurologist, but that do have a CT 
scanner. Telemedicine offers the opportunity for internists, intensivists, GPs, and ER 
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physicians to consult with neurologists to confirm diagnoses suitable for rt-PA 
administration. The Central British Columbia Telemedicine Initiative Project (2003), led 
by the Thompson Cariboo Shuswap Health Service Delivery Area of Interior Health, 
used a Picture Archiving System to link doctors’ offices and areas using a secure virtual 
private network. The project showed that the overall system performed faster and was 
easier to use than anticipated, and the system allowed sites to become “film-less” earlier 
than anticipated [44]. The elimination of chemicals needed for traditional plastic films 
makes teleradiology even more worthwhile in terms of staff safety and environmental 
health.  
 
The BC Telehealth Program (coordinated by PHSA) provides the platform for the stroke 
strategy to develop protocols in telemedicine and teleradiology. The Provincial 
Telehealth Steering Committee is currently working to promote the broader use of 
technology to deliver quality care where parties are separated. The use of telemedicine 
within the provincial stroke strategy fits this mandate well. 
 
The recommendation to improve the use of telemedicine for acute stroke in BC is: 

 
1. By collaborating with the PHSA Telehealth Working Group, establish the 

use of telehealth/telemedicine to improve diagnosis and support for acute 
stroke patients in facilities lacking diagnostic equipment and/or expertise for 
evidenced-based care. 

 

5.3.5. Improving the Organization of Acute Stroke Care in BC 

Grouping patients in stroke units where care is provided by multidisciplinary stroke 
teams improves the delivery of coordinated treatment. There are few locations in BC 
where this occurs. Numerous studies [4] have shown that organized and well-managed 
stroke units dramatically improve the outcome of stroke patients. Stroke units reduce 
mortality, average length of hospital stay and costs, and 
improve functional abilities of patients at discharge. 
Stroke units have been shown to reduce the odds of 
death by 17%, increase the ability to live at home by 7% 
and reduce the length of stay by 8% [45] compared to 
care provided on a general ward.  
 
Stroke units facilitate:  

• Early recognition of acute stroke signs and 
symptoms. 

• Rapid treatment by health professionals trained 
in evidenced based stroke care. 

• Information exchange, constant updating of 
training for professionals, and easier uptake of 
better practice guidelines such as The Stroke 
Treatment Education Program (STEP) and Next 
STEP.  

 

Recommendations to improve the organization of stroke care: 

Stroke Unit: A 
geographical location 
within a hospital 

designated for stroke 
patients who are in need 

of acute  and 
rehabilitative care 

provided by the skilled 
professionals associated 

with the unit [3]. 
 



 

 

26 B
ri
ti
sh
 C
o
lu
m
b
ia
 S
tr
o
ke
 S
tr
at
e
g
y 

 

1. Within a regional system, organize stroke care in an integrated model, with 
evidence-based stroke protocols and clinical care pathways. Dedicated stroke 
teams and stroke units should be in place to deliver care on a 24/7 basis at the 
maximum number of care centres. Stroke teams should include members from 
physiatry and physio/occupational/speech therapy, in order to better link acute 
care services with rehabilitation services (this rehabilitation involvement in the 
early stages of care should not be limited to assessment, but should prioritize the 
initiation of rehabilitative treatments as early as possible). Consideration should 
be given to salary supplements for stroke team members. 

 
2. Through a human resources plan, develop recruitment strategies and increase the 

number of healthcare professionals dedicated to stroke, who can play a role on 
stroke teams. 
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5.4. Pillar #3: Stroke Rehabilitation and Community Reintegration 

Rehabilitation and successful integration back to the community are essential to the 
realization of a complete and organized pathway of care. 
Over 4000 British Columbians survived a stroke in 2003-
04, which means that over the next five years, we can 
expect that up to 20,000 new stroke survivors will be 
living with varying levels of disability in BC. Many 
people who survive a stroke require rehabilitation, 
although the great amount of variation in level of 
impairment and duration and intensity of the necessary 
treatment create difficulty in using a standardized 
approach to therapy. New standards of care must 
maintain the flexibility for individualized patient 
approaches to rehabilitation. 
 
Stroke rehabilitation is multidimensional and includes 
prevention and treatment of medical complications and 
the restoration of maximal independent functioning [13]. 
Community reintegration, as part of stroke 
rehabilitation, includes facilitation of psychosocial coping and adaptation for the patient 
and caregivers, promotion of re-joining the community and social and family roles, and 
enhancement of quality of life [4].  

 
 

Despite the brain’s great capacity for recovery 
from stroke, stroke survivors, their caregivers 
and families in BC do not benefit from an 
organized, well-designed, high-quality 
rehabilitation system that could maximize 
recovery and reduce disability and handicap. 
There are high-level regional efforts in 
rehabilitation in BC, and excellent delivery of 
care in limited regions. However, to offer a 
provincial program of care that facilitates 
recovery for all British Columbians, regardless 
of geographic region, many improvements to 
the current system are needed. A well-designed, 
seamless, coordinated system of stroke 
rehabilitation is critical to ensure that [13]:  
 

 

 

• The right intensity of therapy is 
delivered at the right time; 

• Stroke survivors’ changing needs are continually addressed; 

• Health care providers work in partnership with community agencies; 

• Practices are based on evidence, and employ the most effective techniques 
and approaches. 

Stroke Rehabilitation: 
A progressive, dynamic, 
goal-oriented process 
aimed at enabling a 
person with an 

impairment to reach his 
or her optimal, physical, 
cognitive, emotional, 
communicative and/or 
functional levels [4]. 

 

Overall objectives in stroke 
rehabilitation and community 
reintegration are to: 

• Improve the timing of delivery 
of appropriate therapy; 

• Develop care pathways that 
ensure stroke survivors’ 
changing needs are continually 
addressed; 

• Promote partnerships between 
health care providers and 
community agencies; 

Facilitate the use of evidence-
based practices, and the 
employment of the most 
effective techniques and 
approaches. 
 



 

 

28 B
ri
ti
sh
 C
o
lu
m
b
ia
 S
tr
o
ke
 S
tr
at
e
g
y 

 

 
There are many ways to improve care in stroke rehabilitation. Stroke survivors in BC 
have expressed frustration with rehabilitation in that the care pathway was not made 
obvious to them, that care was inaccessible in their communities and that lag times in 
initiation of out-patient therapy after discharge from acute care were substantial [46]. 
Speech therapy is an area that needs expansion and coordination: many centres that offer 
outpatient rehabilitation are limited to physiotherapy and occupational therapy services, 
and beyond hospital-based therapy, there is an extreme paucity of community-level, 
adult-oriented speech therapists in British Columbia. Both stroke survivors and clinicians 
in BC have indicated a disconnect between hospital-based and community-based stroke 
services -- gaps exist between discharging patients and ensuring that their needs are met 
in the community. There are insufficient home rehabilitation personnel/resources for the 
many stroke survivors who return home with moderate or severe disability. 
 
There is a dependency on a few specialized rehabilitation hospitals/units in BC – notably 
G.F. Strong and Holy Family hospitals in Vancouver, Lionsgate Hospital in North 
Vancouver, the Gorge Road Hospital in Victoria, and Kelowna General Hospital – that 
places strain on these programs. Stroke units that can offer organized, multidisciplinary 
rehabilitation care at more centres, as well as caregiver training programs, would reduce 
the reliance on specialized units. This way, the most complex cases could receive care in 
the limited spots at highly specialized locations, while high quality care could be 
delivered uniformly to patients with more moderate rehabilitation needs at multiple 
locations (e.g., stroke units). A regional rehabilitation system, organized in levels of care, 
would facilitate this shift. 
 
Wider development, dissemination and professional education on guideline care in 
rehabilitation is needed to ensure a common standard is achieved throughout the 
province. The use of the International Classification of Function (ICF) model, as a 
conceptual framework in stroke rehabilitation, is recommended to standardize 
terminology and classification of the consequences of diseases [47]. The classification 
system has specific applications to rehabilitation assessment, and the subsequent policy 
planning that can better address the needs of those living with a disability. The 
widespread use of the ICF is promoted under the auspices of the World Health 
Organization. This model is used to describe body functions and structures, activities 
and participation, and environmental factors, and provides a common language for 
function and disability. This standardization of language supports improved 
communication between sectors and people with disabilities; comparison of data 
nationally and internationally; the establishment of a culturally applicable measurement 
tool covering the whole life span; and the use of a conceptual framework for information 
that is applicable to personal health care [47].  



 

 

29 

5. A Stroke Strategy for British Columbia 

 

5.4.1. Recommendations to Deliver Stroke Rehabilitation Therapy at the Right Time 

1. Develop and use a regional rehabilitation approach, similar to that proposed in 
Ontario [13] that designates short-term local, long-term local, regional, 
community-based, and home-based rehabilitation as in the framework presented 
in Figure 3. 

 

2. Utilize the telemedicine network to address wait times for rehabilitation (i.e., 
increase opportunities for expert consultation while reducing the need for experts 
to be geographically located where the patients are, linking PT/OT/SLP teams 
in smaller centres with physiatrists and expertise in larger (regional) centres ), 
and provide professional education and specialized expertise across the province. 

  
3. Through a human resources plan, budget for and create positions for 

rehabilitation personnel across health authorities. Therapists could receive 
special stroke training at regional centres, and then be encouraged to return to 
smaller communities to practice. This facilitates patients’ return to the 
community and access to services near their homes. 

 
4. Expand the level of treatment available in smaller communities by making more 

effective use of physiotherapists to provide rehabilitation for stroke patients. This 
will require a billing system to be established between the Ministry of Health and 

SHORT-TERM LOCAL

� Services provided in acute care facilities,

consolidated in stroke units or stroke

rehabilitation units

� Stays are < 14 days

�  Service team: physician with stroke

expertise, rehabilitation nurses,

physiotherapists, occupational therapists,

speech and language pathologists, and

social workers

� Benefits are a reduced number of patient

transfers, facilitation of early intervention,

and promotion of community

reintegration where the patients remain

in their home community

LONG-TERM LOCAL

� Provide specialized services and the

critical mass to ensure high quality care

� Located in designated regional facilities,

or  integrated within either chronic care

facilities or acute care facilities' short-

term local programs

�  Collaboration between long term local

services and residential (long term care)

settings would facilitate the creation of in-

house day programs, and training for

those who provide care in residential

settings

REGIONAL

� Located in designated regional facilities,

which provide critical mass, specialized

in- and out-patient services to patients

with complex needs, and education,

outreach, consultation and research

initiatives for stroke rehabilitation

� The low volume for these services

renders them neither feasible nor cost-

effective to provide locally.

Hospital-

Based

Community-

Based

COMMUNITY-BASED SERVICES

� Builds on and maintains gains made in hospital-based rehabilitation for

stroke survivors living at home or in long term settings to promote

reintegration to the community.

� Services include the full range of rehabilitation to promote attainment of

independent functioning (i.e., day programs, support groups, adapted

housing, physical fitness programs at recreation centres, return to work

programs, respite for family caregivers)

� Success of these programs demands effective, specialized

transportation.

HOME-BASED SERVICES

� Benefits both those patients (and their families) with severe

strokes who are eventually discharged from hospital, and those

patients with mild strokes who are discharged quickly. Ideally, a

home-based care provider acts as a bridge between hospital-

based care and the successful transition home.

Figure 3. Components of a Regional Rehabilitation System

Communication and Partnerships
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private clinics to enable physiotherapists to provide the necessary level and 
amount of treatment.  

 
5. Prioritize the development of stroke units and stroke teams that include 

rehabilitation expertise in all acute care hospitals. This would assist in the 
decentralization of outpatient rehabilitation services to take the burden off 
specialized centres like GF Strong and Holy Family, while strengthening the 
development of stroke rehabilitation expertise across the province. 

 

5.4.2. Recommendations to Address Stroke Survivors’ Changing Needs 

1. Ensure that stroke survivors have timely and appropriate access to the 
rehabilitation system throughout their recovery, including re-access to the system 
over several years.  
 

2. Within an organized regional rehabilitation system, include well-coordinated 
local and regional resources that are responsive to local and regional needs. 
Local strategies should optimize coordination and case management. As patients 
desire care close to their homes, this must be balanced with the 
consolidation/creation of local expertise. Transportation should be facilitated for 
patients and their caregivers to ensure access to services.  

 
3. Assist in the development of networks among stroke survivors, families, and 

healthcare providers to facilitate communication within a client-centred 
approach.  

 
4. Develop a family caregiver training program so that family members/partners 

can become effective caregivers and provide some basic therapy on an ongoing 
basis.  

 
5. Increase awareness and availability of community programs that would benefit 

stroke survivors and their caregivers. 
 

5.4.3. Recommendations to Encourage Partnerships Between Healthcare Providers 
and Community Agencies 

1. Strengthen links between hospital-based and community-based rehabilitation 
care to facilitate return to the community. Improve communication among 
professional rehabilitation groups in BC, community services and the Stroke 
Recovery Association. 
 

2. Within a regional rehabilitation approach, facilitate the organization of 
partnerships between hospitals and communities, and assist in the incorporation 
of high quality, accurate and timely information and information management 
(including communication of information). 

 
3. Improve home care services to improve access to rehabilitation outside of the 

hospital, and to increase access to community support services. 
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4. Enhance and raise awareness of community-based support (i.e., the Stroke 
Recovery Association). 

 
5. Facilitate the creation of networks among community groups, in order to 

facilitate information-sharing and program improvements (for example, the BC 
Aphasia Society, the Stroke Recovery Association, the Victoria Life 
Enhancement Aphasia Program, and the Fraser Health Authority’s Acquired 
Brain Injury Program). 

5.4.4. Recommendations to Improve Evidence-Based Practices in Stroke 
Rehabilitation 

1. Implement national standard guidelines in stroke rehabilitation (i.e., The 
Evidence-Based Review of Stroke Rehabilitation, now in its 6th edition [48], and 
Rehabilitation Management Guidelines developed by the HSF of Ontario Stroke 
[49]), in addition to STEP guidelines. 

  
2. Assist in the development and provincially-mandated use of an objective, stroke 

rehabilitation assessment tool(s) based on a modified Functional Independence 
Measure (FIM) (in cooperation with the Canadian Stroke Network and the 
Ontario Stroke Strategy). 

 
3. Enable healthcare professionals and community and long-term care caregivers to 

develop stroke care expertise through regional rehabilitation networks. 
 
4. Support pilot projects in urban, rural and northern environments to investigate 

practices in home-based rehabilitation. 
 
5. Fund research investigating long-term stroke recovery, including physical, 

behavioural, and emotional recovery. 
 
6. Frame the rehabilitation strategy within the International Classification of 

Function model to support data collection and communication in a number of 
areas.  
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5.5. Pillar #4: Evaluation and Monitoring 

A comprehensive evaluation system is necessary to monitor the effectiveness of the BC 
Stroke Strategy and to estimate cost-savings resulting from new initiatives. From the 
challenges faced in data collection for the BC strategy, it is apparent that an integrated 
system is needed, and one that goes beyond estimating 
stroke prevalence from hospital discharge data.  
Development of a comprehensive evaluation system is 
a priority for the Canadian Stroke Strategy (CSS). The 
CSS Information and Evaluation Working Group is in 
the process of developing a national evaluation model 
that will help to standardized data collection across 
provinces. The draft model is expected to be ready by 
November 2005. It is intended as a starting place, not 
the complete package for each province, since each will 
have unique needs and structures. 
 
The British Columbia Stroke Strategy should initiate 
baseline evaluations prior to making system changes, 
to best evaluate the impact of the strategy after 
programs are implemented. Overall focus areas include 
evaluation of patient outcomes, attainment of goal 
changes, and cost-effectiveness of aspects of the 
strategy. 
 
The CSS is also developing an economic model that 
can be used to evaluate the benefits and costs of stroke prevention and care.  The 
economic model will be able to assess the short- and long-term health and economic 
consequences of implementing different stroke prevention and treatment strategies. The 
model will be relevant and portable to all provinces, and will be available by the spring 
2006.  
 

5.5.1. Recommendations for Evaluation and Monitoring Within a BC Stroke Strategy 

1. Establish a stroke strategy evaluation group for BC that can work with the CSS 
Information and Evaluation Working Group and the Ministry of Health to 
expand their existing databases and advise on data sources and data reporting. 

 
2. Adapt the Canadian Stroke Strategy’s evaluation plan as necessary to suit the 

evaluation goals of the BC Stroke Strategy. 
 
3. Budget for regional data monitors to implement and oversee data collection 

forms and procedures and complete data entry and summaries. 
 
4. Integrate data collection from all pillars of the strategy (from prevention through 

to community reintegration) to facilitate the creation of a comprehensive stroke 
strategy data registry. 

 

Overall objectives in evaluation 
and monitoring are to: 

• Design a comprehensive 
evaluation model that is 
tailored to BC yet is 
consistent with the 
framework for the Canadian 
Stroke Strategy evaluation 
model; 

• Incorporate multidisciplinary 
research that allows 
contribution of data from 
multiple parties and 
organizations to an integrated 
stroke registry. 
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5. Include data from GP assessments of high-risk patients who haven’t had a stroke 
(to measure the effects of prevention interventions), TIA patients, as well as 
stroke patients. 

 
6. Link all hospitals in BC (even small community ones) and GPs, so that stroke 

prevention and interventions can be monitored. This would assist in evaluating 
real long term cost benefits of initiatives like telemedicine and stroke prevention 
clinics, and identify when more intervention and resources are needed (i.e., if 
there’s a clustering of certain risk factors or disabilities in certain areas where 
needs can’t be met through current resources). 

 
7. Explore a pilot project that investigates the widespread regional use of the Stroke 

Guidance System (Victoria) for acute care data collection. 
 
8. Support interdisciplinary research in stroke including integration of expertise 

from occupational therapy, physiotherapy, speech therapy, neuropsychology, 
nutrition/dietary counseling, nursing, social work, and community work. 

 
9. Draw on, and coordinate research with the substantial research and evaluation 

capability already in place in BC (i.e., teams of doctors and nurses, HSFBC&Y’s 
Stroke Chair, UBC’s Brain Research Centre, Healthy Living Alliance for 
monitoring of healthy lifestyles and impact on long-term stroke prevention at the 
provincial level). 

 
10. Support and continue to be involved with the development of the CSS economic 

model for stroke prevention and treatment. 
 

 

5.6. Program Coordination and Management 

Implementing a comprehensive and integrated stroke strategy for British Columbia 
requires strong leadership and collaboration at all levels. While the recommendations 
provide the overall direction for improving stroke prevention and care, moving from 
strategy to action will require dedicated resources and the commitment of government, 
health authorities, NGOs and health care practitioners. Strategy recommendations will 
need to be translated into action plans, and responsibilities assigned to ensure that 
implementation priorities are achieved.  This will require a strong leadership role on the 
part of the provincial government, and a commitment by health authorities, who will 
need to customize the strategy 
to address the unique 
requirements of their regions 
within the context of the 
province-wide strategy.  
 

The proposed model for 
program coordination in 
strategy implementation 
includes roles for government, 
NGOs, health care 
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practitioners and the private sector. Recommended roles and responsibilities include: 

5.6.1. Provincial Government 

• Provide the overall leadership, authority and mandate for implementing a 
province-wide stroke strategy. 

• Provide funding to implement the strategy 

• Establish and guide implementation of a human resources plan for the 
stroke strategy implementation. 

• Coordinate and manage the stroke strategy by working directly with the 
Provincial Stroke Steering Committee. 

• Establish priority for stroke in performance agreements with Health 
Authorities. 

• Provide data collection and management, indicator development and 
measurement, and analysis and reporting in conjunction with a 
multidisciplinary evaluation working group. 

• Monitor and evaluate progress in implementing the stroke strategy and cost 
savings to the health care system. 

 

5.6.2. Provincial Health Services Authority (PHSA) 

• Work with the Provincial Stroke Steering Committee to move their stroke-
related initiatives forward within the stroke strategy framework, specifically 
the ED Protocol in Stroke/TIA and Telehealth for stroke. 

 

5.6.3. Health Authorities 

• Customize stroke strategy recommendations to address the regional 
requirements, based on the prevalence of stroke and the resources available 
within their health authority. 

• Ensure that the stroke strategy moves ahead through the hiring of regional 
stroke coordinators. 

• Assign dedicated resources to coordinate the strategy implementation at the 
Health Authority level and to manage system-wide changes (e.g., 
emergency department protocols) that need to be addressed.  

• Within each health authority, strategies need to be developed to ensure that 
the right health care professionals are available to provide treatment, 
counseling and rehabilitation services to stroke patients. An increased 
emphasis on the education of health care professionals is required so that 
they can develop the expertise required to provide stroke care and 
management in their communities. Patient rehabilitation, for example, is 
constrained by a lack of expertise in smaller communities and a dependence 
on a few major stroke facilities (e.g., G.F. Strong and Holy Family 
hospitals in Vancouver, Lionsgate Hospital in North Vancouver, the Gorge 
Road Hospital in Victoria, and Kelowna General Hospital).  

• Within each health authority, a designated stroke coordinator and medical 
lead is required.  
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5.6.4. Steering Committee 

• Represented by those responsible for the delivery of health care services in 
the province (e.g., provincial government, Health Authorities) 
supplemented by health experts in stroke prevention, management and 
care.  

• Provide strategic guidance to the implementation of the stroke strategy. 

• Advise on appropriate standards of stroke prevention and care. 

• Provide expert advice on stroke related issues.  

• Establish working groups, as necessary, to provide advice to the Committee 
on standards of care within their respective pillar, as well as on new 
research, key issues, and public awareness and education initiatives. 

 

5.6.5. Heart and Stroke Foundation of BC and Yukon (HSFBC&Y) 

• Remain an integral part of the stroke strategy implementation, monitoring 
and maintenance phases.  

• Continue to provide leadership as the strategy moves forward. 

• Act as a community partner for public awareness and prevention aspects of 
the strategy. 

• Provide patient education and recovery tools for stroke survivors. 

• Provide and maintain link to Canadian Stroke Strategy. 

• Provide funding to major stroke research initiatives in BC and Stroke Chair. 
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6. Stroke Prevention and Care Delivery System 

Similar to Ontario [4] and what was recommended by the American Brain Attack Coalition 
[45, 50], the secondary prevention, emergency/acute and rehabilitation aspects of the BC 
Stroke Strategy should be organized around a three-level model, consisting of Level 1 
(Comprehensive), Level 2 (Primary) Stroke Centres, and Level 3 (Community hospitals). All 
levels are linked through telemedicine and continuing medical education. The 
Comprehensive, Primary and Community system of organization, and the associated 
resources and capabilities, is illustrated in Table 3.  Primary prevention and community re-
integration aspects of the strategy exist on a larger scale, and would involve NGOs and 
community organizations to be successful. The multiple strategies around the public health 
and community aspects of the strategy are described in their respective sections in this 
document. Designation of stroke centers would be based on the availability of resources 
(including clinicians), and the establishment of system protocols to effectively prevent, 
diagnose and treat, and rehabilitate stroke patients. Establishing this model will require an 
investment in resources, training for health professionals, and leadership from regional 
stroke coordinators. 

6.1. Level 1 Stroke Centres (Comprehensive): 

Level 1 Stroke Centers are major regional facilities, serving large populations and/or large 
geographic areas. These centers provide a full range of stroke prevention, care and 
rehabilitation resources and services. These Comprehensive Centres have neurosurgical and 
interventional radiology capabilities, which distinguish them from Level 2 centres. 
Affiliation with a stroke prevention clinic and an academic research centre is recommended 
for Level 1 facilities. 

6.2. Level 2 Stroke Centres (Primary): 

Level 2 centres operate with a high degree of organization for stroke services. However, this 
designation is not limited to those sites with neurologists, as it is expected that other clinicians 
could take a lead role in mobilizing stroke services. These centres would be linked with Level 1 
centres through telemedicine for consults with neurologists and rehabilitation specialists. Some 
Level 2 centres may host a stroke prevention unit, but this should be designated once the Level 1 
centres (and their stroke prevention units) are mapped. 

6.3. Level 3 Centres (Community): 

These hospitals comprise the majority of small centres in BC, and would be linked into the 
comprehensive stroke strategy through regional networking (via newsletters with strategy 
updates, for example) and medical education (via telemedicine, where appropriate), as well 
as outreach programs from Level 1 Centres. The goal for these centres would be to 
continuously improve the level and speed of care for patients suffering a stroke, and to act as 
information and prevention sources for stroke. Level 3 centres should act similarly to Level 1 
and 2  Centres to foster relationships between medical practitioners and the community 
which will facilitate local patients remaining near their homes for long term recovery. 
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Table 3. Resources and requirements for Comprehensive (Level 1), Primary (Level 2), and Community (Level 3) Stroke Centres in British Columbia. 
 

 Pillar Area Resources Additional Requirements 

Prevention • Stroke prevention clinic/unit with activities in patient education and 
awareness of stroke, primary and secondary stroke prevention. 

Emergency and Acute Care • Established stroke protocols for ambulance services. 

• Protocols for emergency department and acute care. 

• Ability to offer thrombolytic therapy to suitable ischemic stroke patients 
(includes timely access to CT (24/7) and expert interpretation, and 
clinicians with stroke expertise). 

• Availability of comprehensive diagnostic imaging (CT, MRI, catheter 
angiography, CT angiography, extracranial ultrasonagraphy, transcranial 
Doppler, transthoracic and transesophageal echnocardiography, and tests 
of cerebral blood flow) and diagnostic radiology personnel [50]. 

• Neurosurgical/vascular surgical facilities and interventional radiology. 

• Availability of standard laboratory services 24/7. 

• Organization within a stroke unit (including access to ICU) using a stroke 
team. 

Rehabilitation • Affiliation with a regional rehabilitation centre (or regional rehabilitation 
centre is contained within site). 

• Short term acute and long term rehabilitation capability within stroke unit 

• Formalized links to home-based rehabilitation and community care. 

• Organization within a stroke unit using a stroke team. 

1 
 
C
O
M
P
R
E
H
E
N
S  
I 
V
E 

Evaluation and Monitoring • Contribute data to provincial stroke database. 

• Coordinated by regional stroke data coordinator. 

• Linked to an academic health science research facility. 

• Technology and staff 
organization to act as a 
telemedicine hub. 

• Stroke outreach and 
consultation services to 
community hospitals (Level 
3).  

• Continuing medical 
education program in 
stroke. 
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 Pillar Area Resources Additional Requirements 

Prevention • Based on local need, consider starting a Stroke Prevention 
Clinic/Unit with activities in public awareness of stroke, primary 
and secondary stroke prevention, once prevention clinics are 
organized at Level 1 centres.  

Emergency and Acute Care • Established stroke protocols for ambulance services. 

• Protocols for emergency department and acute care. 

• Ability to offer thrombolytic therapy to suitable ischemic stroke 
patients (includes timely access to CT and expert interpretation, 
and clinicians with stroke expertise). 

• Availability of standard laboratory services 24/7. 

• Organization within a stroke unit using a stroke team. 

Rehabilitation • Short term acute and long term rehabilitation capability within 
stroke unit 

• Formalized links to home-based rehabilitation and community 
care. 

• Organization within a stroke unit using a stroke team. 

2 
 
P 
R  
I 
M
A 
R 
Y 

Evaluation and Monitoring • Contribute data to provincial stroke database. 

• Coordinated by regional stroke data coordinator. 

• Technology to connect 
to a telemedicine hub (at 
Level 1 centres). 

• Continuing medical 
education program in stroke. 

• On-call schedules for 
radiologists, internists, and 
CT technicians likely need to 
be revised to accommodate 
24/7 access. 

• Neurosurgical care 
available within 2 hours of 
when it is deemed clinically 
necessary (transport time to a 
Comprehensive Stroke 
Centre) [45]. 

• Rehabilitation services 
likely need to be expanded in 
several regions. 
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 Pillar Area Resources Additional Requirements 

Prevention • Facilitate public awareness of stroke and take a risk factor 
approach to preventing stroke. 

• Refer TIA and high-risk stroke patients to Stroke 
Prevention Clinics at Level 1 or 2 Centres. 

Emergency and Acute Care • Established stroke protocols for ambulance services. 

• Protocols for emergency department and acute care, 
consultation and transport policies for sending patients to 
Level 1 or 2 hospitals.  

• Immediate system of referral for acute stroke to Level 1 
or 2 Centres.  

Rehabilitation • Provision of physiotherapy, occupational therapy and 
speech therapy on an out-patient basis, using 
rehabilitation teams linked to Regional Rehabilitation 
Centres (physiatrists) through telemedicine. 

• Formalized links to home-based rehabilitation and 
community care. 

• Provide family caregiver training program for long term 
rehabilitation. 

3 
 
C
O
M
M
U
N
I 
T
Y 

Evaluation and Monitoring • Contribute data to provincial stroke database. 

• Coordinated by regional stroke data coordinator. 

• Continuing medical education 
program in stroke to facilitate 
standardization of expedited referral 
for acute stroke. 
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Appendices 

APPENDIX A 
Hospitals providing information for BC stroke services inventory: 

Centres Asked to Provide 
Information 

Location Centres Providing 
Information (X) 

Vancouver Island Health Authority   

Victoria General Hospital Victoria X 

Royal Jubilee Victoria X 

Gorge Road Victoria X 

Saanich Peninsula Hospital Saanich X 

Lady Minto/Gulf Islands Hospital Saltspring Island X 

Chemainus Health Centre Chemainus X 

Cowichan District Hospital Duncan X 

Ladysmith & District General Hospital Ladysmith X 

Nanaimo Regional General Hospital Nanaimo X 

Tofino General Hospital Tofino X 

West Coast General Hospital Port Alberni X 

Campbell River and District General 
Hospital 

Campbell River 
X 

Cormorant Island Health Centre Cormorant Island X 

Gold River Health Centre Gold River X 

Port Alice Hospital Port Alice X 

Port Hardy Hospital Port Hardy X 

Port McNeill & District Hospital Port McNeill X 

St. Joseph's General Hospital Comox X 

Tahsis Health Centre Tahsis X 

   

Northern Health Authority   

Houston Health Centre  Houston X 

Bulkley Valley District Hospital  Smithers X 

Wrinch Memorial Hospital  Hazleton  

Stikine Health Centre  Dease Lake  

Mills Memorial Hospital  Terrace X 

Kitimat General Hospital and Health Centre  Kitimat X 

Prince Rupert Regional Hospital  Prince Rupert X (partial) 

Queen Charlotte Island General Hospital Queen Charlotte Island  

Stewart Health Centre/General Hospital Stewart X 

Masset Hospital Masset  

Prince George Regional Hospital  Prince George X 

GR Baker Memorial Hospital Quesnel X 

Mackenzie District Hospital and Health 
Center  

Mackenzie 
X 

McBride and District Hospital and Health 
Centre 

McBride 
X 

Valemount Health Centre  Valemount X 

Lakes District Hospital Burns Lake X 

Stuart Lake Hospital Fort St. James X 

Fraser Lake Diagnostic & Treatment Centre Fraser Lake X 

St. John Hospital Vanderhoof X 

Chetwynd General Hospital Chetwynd X 

Dawson Creek and District Hospital Dawson Creek X 

Fort Nelson General Hospital Fort Nelson  

Fort St. John General Hospital Fort St. John X 
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Centres Asked to Provide 
Information 

Location Centres Providing 
Information (X) 

Hudson's Hope Health Centre Hudson’s Hope X 

Tumbler Ridge Health Centre Tumbler Ridge X 

   

Interior Health Authority   

Royal Inland Hospital Kamloops X 

Helmcken Memorial Hospital Helmcken X 

Lillooet District Hospital Lillooet X 

Nicola Valley General Hospital Merritt X 

100 Mile District Hospital 100 Mile House X 

Queen Victoria Hospital Revelstoke  

Shuswap Lake General Hospital Salmon Arm X 

Cariboo Memorial Hospital Williams Lake X 

Ashcroft and District Health Centre Ashcroft X 

Barriere health Centre Barriere X 

Chase Health Centre Chase X 

Logan Lake Health Centre Logan Lake X 

St Bartholomew's Hospital Lytton  

Kootenay Boundary Regional Hospital Trail  

Boundary Hospital Grand Forks X 

Arrow Lakes Hospital Nakusp X 

Kootenay Lake Hospital Nelson  

Castlegar and District Commnuity Health 
Centre 

Castlegar 
X 

Victorian Community Health Centre Kaslo  

Slocan Community Health Centre New Denver X 

Kelowna General Hospital Kelowna X 

Vernon Jubilee Hospital Vernon X 

Penticton Regional Hospital Penticton X 

South Okanagan General Hospital Oliver X 

Princeton General Hospital  Princeton X 

Pleasant Valley Health Centre Armstrong now closed 

South Similkameen Health Centre Keremeos X 

Summerland Health Centre Summerland X 

East Kootenay Regional Hospital Cranbrook X 

Creston Valley Hospital Creston X 

Elk Valley Hospital Fernie X 

Golden & District Hospital Golden X 

Invermere & District Hospital Invermere X 

Elkford Community Health Centre Elkford X 

Sparwood Community Health Centre Sparwood X 

   

Vancouver Coastal Health Authority   

Vancouver General Hospital Vancouver X 

St.Paul's Hospital Vancouver X 

UBC Hospital Vancouver X 

Lionsgate Hospital North Vancouver X 

Richmond Hospital Richmond X 

St. Mary's Hospital Sechelt X 

Powell River General Hospital Powell River X 

Squamish General Hospital Squamish X 
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Centres Asked to Provide 
Information 

Location Centres Providing 
Information (X) 

Whistler Health Care Centre Whistler X 

Pemberton Health Centre Pemberton X 

   

Fraser Health Authority   

Royal Columbian Hospital New Westminster X (partial) 

Ridge Meadows Hospital Maple Ridge X 

Burnaby Hospital Burnaby X 

Eagle Ridge Hospital Port Moody X 

Saint Mary's Hospital (Catholic HA of BC) New Westminster  

Delta Hospital Delta X 

Langely Memorial Hospital Langely X 

Peace Arch Hospital Whiterock X 

Surrey Memorial Hospital Surrey X 

Fraser Canyon Hospital, Hope Hope X 

Mission Memorial Hospital Mission  

MSA Hospital Abbotsford  

Chilliwack General Hospital Chilliwack X 
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APPENDIX B 
BC Hospitals with computed tomography scanners (CT) , as of December 2004. 
 

HA Centre Location 

FHA MSA General Hospital Abbotsford 

FHA Burnaby General Hospital Burnaby 

FHA Chilliwack General Hospital Chilliwack 

FHA Langley Hospital Langley 

FHA Royal Columbian Hospital New Westminster 

FHA Ridge Meadows Hospital Maple Ridge 

FHA Eagle Ridge Hospital Port Moody 

FHA Peace Arch Hospital White Rock 

FHA Surrey Memorial Hospital Surrey 

IHA East Kootenay Regional Hospital Cranbrook 

IHA Royal Inland Hospital Kamloops 

IHA Kelowna General Hospital Kelowna 

IHA Kelowna General Hospital Kelowna 

IHA Penticton Regional Hospital Penticton 

IHA Kootenay Boundary Trail 

IHA Vernon Jubilee Hospital Vernon 

NHA Dawson Creek & District Hospital Dawson Creek 

NHA Prince George Regional Hospital Prince George 

NHA Prince Rupert Regional Hospital Prince Rupert 

NHA Mills Memorial Hospital Terrace 

PHSA PHSA - BC Children's Hospital Vancouver 

PHSA PHSA - Vancouver Cancer Centre Vancouver 

VCHA Lions Gate Hospital North Vancouver 

VCHA Richmond Health Services Richmond 

VCHA St. Paul's Hospital Vancouver 

VCHA St. Paul's Hospital Vancouver 

VCHA Mount Saint Joseph Hospital Vancouver 

VCHA University of British Columbia Hospital Vancouver 

VCHA Vancouver General Hospital Vancouver 

VCHA Vancouver General Hospital Vancouver 

VCHA Vancouver General Hospital Vancouver 

VIHA Campbell River Hospital Campbell River 

VIHA St. Joseph's General Hospital Comox 

VIHA Cowichan District Hospital Duncan 

VIHA Nanaimo Regional General Hospital Nanaimo 

VIHA Royal Jubilee Hospital Victoria 

VIHA Saanich Peninsula Hospital Victoria 

VIHA Victoria General Hospital Victoria 
HA=Health Authority, FHA=Fraser Health Authority, IHA=Interior Health Authority, NHA=Northern Health Authority, 
PHSA=Provincial Health Services Authority, VCHA=Vancouver Coastal Health Authority, VIHA=Vancouver Island Health 
Authority. 
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APPENDIX C 
 

1. Estimate of total cost of stroke in BC: 
 
Using reference [6] 
 
Cost of stroke in Ontario in 1994/95 was $857 million based on a prevalence-based study. 
 
From Statistics Canada,  
Population of Ontario is 12,392,700 in 2005 
 
Population of BC is 4,196,400 in 2005 
 
Population of BC is 33% of ON population 
 
Population difference from 1995 to 2005:  
ON 1996: 10,753,573 (increased 15.2% to 2005) 
BC 1996: 3,724,500 (increased 12.7% from 2005) 
 
Based on population increase from 1996 (last census) to 2005, cost of stroke in ON would be 
higher, at least, $857 million + 15.2% = $987,264,000 

 
The cost of stroke in BC is estimated at 0.33 X $857,000,000 = $290,000,000 in 1994/95 
Based on a 12.7% population increase in that time, estimated cost of stroke is: $327,120,000 
 
But this is still a conservative estimate, as there is a difference in the percent of Ontario and BC’s 
populations that is over 64: In 2005, in ON, the percent of their population that was over 65 was 
12.8% while in BC it was 13.7%. This difference in the proportion of the aging population likely 
slightly underestimates the cost in BC. 
 

2. Estimate of cost-savings using better practices in stroke prevention: 
 

Based on reference [4]. 
 
Researchers at the Institute for Clinical Evaluative Sciences compared the economic costs and 
mortality associated with the current situation in stroke to those to be expected if stroke 
prevention programs were implemented with a modest 25% effectiveness. Their calculations for 
Ontario show savings of $500 million and 7173 lives over five years. 
 
Based on this analysis, and the population differences between Ontario and BC, the savings 
attributable to a similarly effective prevention program would equal approximately $165 million 
and 2367 lives over five years (based on the population of BC being 33% of Ontario’s). 
 

3. Estimate of cost-savings with proper assessment and treatment of TIA patients: 
 
Based on references [17] and [14] and BC data from the Discharge Abstract Database. 
Using incidence estimates of TIAs seen in Emergency published by the Calgary Stroke Program 
[10], and the assumption that less than 50% of patients are seen urgently [11], combined with BC 
discharge data (that shows 1131 patients were admitted for TIAs in 2003-04), it is estimated that 
there are approximately 5700 TIAs annually in BC. 
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14.5% of patients who have a TIA suffer a full stroke within a year [10]. At an average acute care 
cost of at least $27,000 per patient [14], eliminating half of these repeat strokes would yield cost 
savings of: 

• Number of full strokes after TIA each year in BC = 14.5% X 5700 = 827 strokes 

• Elimination of half of 827 strokes = 827/2 = 414 strokes 

• Cost of 414 strokes = 414 X $27,000 = $11,178,000 
 

 
4. Estimate of cost savings associated with a 10% reduction in stroke: 

 
There have been approximately 7000 strokes per year for the last three years in BC. Considering 
that 20% of stroke patients die, a 10% reduction in the number of strokes would eliminate 560 
strokes. The savings associated with 560 less strokes would be: 

• 560 X $27,000 = $15,120,000 per year (using reference [14]) 

• As ~20% of stroke patients die, this would also save about 112 lives per year. 
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