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Analysis in Brief

Pathways of Care for People With
Stroke in Ontario
Overview
Stroke represents a significant burden for patients, their families and the
health care system. It is a leading cause of disability and the third most
common cause of death in Canada.1, 2 Stroke occurs when blood supply
to the brain is disrupted, causing a sudden loss in brain function.1, 3
Recently, Canada has seen improvement in some reported measures of
stroke care. For example, the total number of deaths from stroke is declining,
due in part to a reduction in associated risk factors (such as tobacco
consumption) and concerted efforts to improve the processes of care.4
However, other measures show that there is room for improvement in stroke
care, particularly in comparison with other countries.4 For example, Canadian
in-hospital mortality rates remain higher than the average rates of countries
in the Organisation for Economic Co-operation and Development (OECD).4
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Access to timely and appropriate assessment, treatment and rehabilitation is
crucial for effective stroke management.5 This access can best be achieved
through a coordinated and integrated approach to the management of stroke
across the health care continuum. This is the goal of the Ontario Stroke
System, which was launched in 2000.6
Many studies have examined how care is provided for stroke within a single
care setting. This report adds to previous research by tracking Ontario stroke
patients across four different hospital settings: emergency care, acute
inpatient care, inpatient rehabilitation and complex continuing care. To do
so, the study linked data from four Canadian Institute for Health Information
(CIHI) administrative databases. The analysis is limited to Ontario because
it is the only jurisdiction for which CIHI has province-wide data in all four care
settings. However, information from this report may also be useful to health
care planners and providers in other provinces or the territories, which face
similar challenges in the provision of stroke care.
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At the heart of data

This report examines more than 62,000 adult stroke episodes over a four-year period (from 2006–2007 to
2009–2010) to identify some of the more common pathways of care experienced by stroke patients in Ontario.
By following how patients move between hospital care settings, this study sheds light on some important
transition points in a stroke patient’s journey. It facilitates an evaluation of how well the system is integrated
and functions for patients, how closely the Canadian Best Practice Recommendations for Stroke Care are
followed and where opportunities for improvement might be considered.
The Canadian Stroke Strategy’s Transitions of Stroke Care Model identifies the most common points of
transition for stroke patients along the entire continuum of care.7 The shaded circle in Figure 1 illustrates
which points of care were included in this study. While not a part of the original model, this study also
examines complex continuing care, as it is fairly unique to Ontario and is another common inpatient care
setting for stroke patients in the province.
Figure 1: Model for Transitions of Care Following a Stroke

Source
Reproduced with the permission of the Canadian Stroke Network (http://www.strokebestpractices.ca).
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The Ontario Stroke System
The Ontario Stroke System (OSS) is a collaborative system of provider organizations and
partners that aims to coordinate and improve stroke prevention and care across the entire
continuum. Its leadership is provided by the Ontario Stroke Network, and it is funded by the
Ministry of Health and Long-Term Care and the Heart and Stroke Foundation of Ontario.8
The OSS is based on a three-tier model of care that includes regional stroke centres, district
stroke centres and community hospitals across Ontario. The OSS has four guiding principles:9
1. Comprehensiveness: Improve stroke services across the continuum of care, from
prevention to care in a long-term care or community setting.
2. Integrated: Create an integrated or coordinated system of care where different services and
sectors function as a unified whole across the continuum of care and across Ontario.
3. Evidence-based: Promote the use of practices and care that are supported by scientific
evidence or are considered the gold standard according to prevailing knowledge.
4. Province-wide: Benefit all Ontarians, regardless of their geographic location.

Study Details
This report looks at Ontario patients who were diagnosed with stroke and who sought care in hospitals
between 2006–2007 and 2009–2010. Information for this study came from the following CIHI databases:
the Discharge Abstract Database (DAD) for acute care inpatient data; the National Ambulatory Care
Reporting System (NACRS) for emergency department (ED) data; the National Rehabilitation Reporting
System (NRS) for inpatient rehabilitation data; and the Continuing Care Reporting System (CCRS) for
complex continuing care (CCC) data.
The report does not examine trends or
In-Hospital Strokes
changes over time. Instead, it follows
patients over the length of the study
Some patients are admitted to acute care for another reason (such as surgery or
period to permit analysis of lengthier or
the treatment of cardiac problems) and have a stroke during the course of their
less common pathways of stroke care.
hospital stay.10 These episodes are called “in-hospital strokes.” They were
Patients included in the study population
excluded from the study population because they have different characteristics
were those with a formal diagnosis of
than stroke episodes that begin in the community. However, given that in-hospital
stroke as defined by the International
strokes—and their associated mortality rates—are relatively high in number, they
Statistical Classification of Diseases and
still represent an important part of the Ontario stroke population.
Related Health Problems, 10th Revision,
In the study period, there were 6,403 episodes of in-hospital stroke, defined by
Canada (ICD-10-CA); see Appendix B for
the associated diagnosis type (diagnosis type 2 or post-admission diagnosis, per
specific ICD-10-CA codes. Patients with
the Canadian Coding Standards). The majority (77%) of these episodes involved
a transient ischemic attack (TIA)—
only
acute inpatient care. Compared with patients who experienced strokes in the
sometimes called a mini-stroke11—who
community but otherwise followed the same pathway of care, in-hospital stroke
did not receive a formal stroke diagnosis
patients had significantly higher mortality rates (60% compared with 30%).
in their hospital episode of care were not
included in the study to ensure
consistency in cohort selection. In addition, in-hospital strokes—those occurring in patients only after they were
admitted to hospital for another reason, such as surgery—have different characteristics and were not included
in the main analysis.
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For this study, a stroke patient’s encounters with the hospital care system were linked in sequence to create
an episode of care (conceptualized as a pathway). Strokei or stroke symptoms identified in the emergency
department record or stroke diagnoses made in acute inpatient care were used to determine the beginning
of a patient’s pathway of care. A suspected stroke or TIA coded in an emergency department record also
signified the start of a patient’s pathway, as long as the patient was ultimately admitted and diagnosed with
stroke in acute inpatient care.
Depending on the episode, a pathway may refer to a single encounter or multiple encounters across the
hospital care system; it may include visits to emergency departments and/or stays in acute inpatient care,
rehabilitation and complex continuing care beds. For multiple encounters to be linked, window periods were
used to ensure that encounters within and across settings were identified as belonging to the same episode
of care. For example, a stroke patient’s admission to inpatient rehabilitation or complex continuing care was
included as part of the pathway if it occurred within 28 days of the patient’s discharge from acute care. Similarly,
subsequent visits to emergency departments or acute care hospitalizations were included if they occurred within
three days of a stroke patient’s previous hospital record. A patient’s pathway may have ended in any of the four
hospital care settings or when a patient was discharged home, transferred to a long-term care facility or died in
any of the hospital settings. More information on how the episodes were built is available in Appendix A, while
a list of stroke definitions and symptoms included in the study can be found in Appendix B.
In total, the analysis included 58,576 patients who experienced 62,694 stroke episodes between April 1, 2006,
and March 1, 2010. Most patients (94%) had only one stroke episode during the study period. The majority of
the remaining 6% of patients had two stroke episodes; less than 1% had more than two episodes. In this study,
there were 11,580 deaths.

How This Report Is Organized
The report starts by looking at the five most common pathways of hospital-based care for stroke patients in Ontario.
The main analysis takes a deeper look at transition and care issues within and between each of the main care settings by examining the
pathways of the entire study population (not just the most common pathways). It is organized in the following sections:
• The Emergency Department: The Gateway to Stroke Care
• Transition to Acute Inpatient Care
• Waiting for Care in the Most Appropriate Setting
• Post-Acute Care: Inpatient Rehabilitation and Complex Continuing Care
The conclusion offers some considerations for health policy-makers and providers regarding the provision of stroke care based on the
study’s key findings.

i.
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Based on ICD-10-CA codes in the I60–I64 range.

Pathways of Care for People With Stroke in Ontario

The Most Common Pathways of Stroke Care
For the purpose of this study, a pathway began when stroke or stroke symptoms were first medically
diagnosed and includes episodes occurring between April 1, 2006, and March 31, 2010. Overall results of data
linkage show that while many different combinations and sequences of hospital care exist for Ontario stroke
patients, the vast majority of episodes followed a small number of distinct pathways. The five most common
pathways accounted for 9 out of 10 (89%) stroke episodes over the study period. They were the following:
1. ED only: In about one in seven episodes (14% or 8,753), the stroke patient’s pathway began and ended
in the emergency department. After a formal diagnosis of stroke in the emergency department, the patient
was typically discharged home or to a long-term care setting.
2. ED to acute inpatient care: For nearly half (49% or 30,792) of all episodes observed in the study, stroke
or stroke symptoms were first diagnosed in the emergency department; the patient was then admitted to an
acute care facility. The pathway ended when the inpatient stay was over. In the majority of these episodes,
the patient was discharged home (57%). However, in one out of every four (27%) episodes, the patient
died while in hospital.
3. Acute inpatient care only: For 1 in 12 episodes (8% or 5,185), the patient’s pathway began and ended in
acute inpatient care. In about half of these episodes, patients were discharged home after their hospital
stay, and close to one-third died while in hospital.
4. ED to acute inpatient care to inpatient rehabilitation: In about one in seven episodes (14% or 8,831),
patients were first diagnosed in the emergency department, were hospitalized in acute care and then
moved on to a rehabilitation bed for further inpatient treatment. In most (81%) of these episodes, patients
were discharged home at the end of their rehabilitation stay, which marked the end of their hospital
care pathway.
5. ED to acute inpatient care to complex continuing care: In 3% (1,959) of episodes, patients were first
diagnosed in the emergency department, were hospitalized in acute care and then moved on to complex
continuing care for post-acute treatment. In close to four out of five of these episodes, the pathway ended
when the patient was discharged home (39% of episodes) or to a long-term care facility (32% of episodes).
For more than one out of five of these episodes (22%), the patient died before discharge.
The remaining 11% of episodes observed in the study—rolled up together under “other pathways” in
Figure 2—followed a large number of different and often complicated pathways that had very few episodes
within each path. A more detailed illustration of Ontario stroke patient pathways and how the study population
moved between hospital settings is available in Appendix D.
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Figure 2: Most Common Pathways for Stroke Patients

Notes
ED: emergency department; Acute Care: acute inpatient care; CCC: complex continuing care; Inpatient Rehab:
inpatient rehabilitation.
Percentages do not add to 100 due to rounding.
Sources
Discharge Abstract Database, National Ambulatory Care Reporting System, National Rehabilitation
Reporting System and Continuing Care Reporting System, 2006–2007 to 2009–2010, Canadian Institute
for Health Information.

What Pathways Tell Us About Different Care Settings
Many improvements have been made in the provision of stroke care in Ontario in recent years.12 Examining
the pathways of care for patients with stroke provides additional information in a number of areas where patient
care could be further improved. The following sections take a closer look within and between each of the main
care settings (emergency department, acute inpatient care, inpatient rehabilitation and complex continuing
care). In each section, the most common pathways are noted for reference, while the main analysis looks at
the experiences of the entire study population. Key findings from these analyses offer additional insights on
issues related to public awareness, access, quality and integration of care for stroke patients; they also have
implications for policy and practice improvements.

The Emergency Department: The Gateway to Stroke Care
Four of the five most common pathways of stroke care (see page 5) began in the emergency department,
as did most pathways observed in the study overall. Almost 9 out of 10 (89%) of the 62,694 stroke episodes
examined in the study were first diagnosed by a medical doctor with stroke or stroke symptoms in the
emergency department. However, in more than one-third of these episodes, patients did not come to the
emergency department by ambulance, despite best practice recommendations to call 9-1-1 at the first signs
of stroke.7
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More Than One-Third of Ontario Stroke Patients Did Not Arrive at Hospital by Ambulance
This proportion is similar to that found in a national audit conducted by the Canadian Stroke Network, which
determined that 30% of stroke patients in Canada did not arrive at the emergency department by ambulance.5
Findings in the current CIHI study also show that patients who were diagnosed with stroke in the emergency
department were more likely to have arrived by ambulance, compared with those who had only signs and
symptoms of stroke in their emergency department records, such as headache, dizziness or vision problems,
but whose formal stroke diagnosis was later confirmed in inpatient care.
According to Canadian best practice recommendations, “people who suddenly experience the warning signs
of stroke should treat those signs as a medical emergency and immediately call 9-1-1. They should not wait to
see a family doctor, they should not ‘sleep it off’ and they should not drive themselves to the hospital.”
“Calling emergency medical services is imperative,” according to best practice, “because it may increase the
speed of arrival to hospital.” 5
For example, Emergency Medical Services in Ontario
have protocols in place to screen for suspected stroke
on scene and, where appropriate, transport patients
to the closest medical facility with stroke services.
They also notify hospitals during transport to activate
stroke protocols in emergency departments.5
Quick diagnosis and treatment are critical in stroke
care, because in some cases there is a short window
to limit or reduce brain damage for patients.7 For
example, people with disabling acute ischemic
stroke (caused by a blocked artery) must arrive
at the hospital as soon as possible—at most within
3.5 hours of symptom onset—to be eligible for
treatment with clot-busting drugs. Yet according to the
Canadian Stroke Network’s national audit, only about
one-third of patients with stroke in Ontario and across
Canada arrived at the hospital within 3.5 hours of the
onset of their symptoms.5

Warning Signs and Symptoms
of Stroke
Weakness: Sudden loss of strength or
sudden numbness in the face, arm or leg,
even if temporary
Trouble speaking: Sudden difficulty
speaking or understanding or sudden
confusion, even if temporary
Vision problems: Sudden trouble with
vision, even if temporary
Headache: Sudden severe and
unusual headache
Dizziness: Sudden loss of balance,
especially with any of the above signs
ACTION: Call 9-1-1 or your local emergency number immediately.

© Reproduced with the permission of the Heart and Stroke Foundation
There are a number of possible reasons why patients
of Canada, 2011. www.heartandstroke.ca.
with stroke do not take an ambulance to the hospital.
Most importantly, patients and people nearby may not
recognize the symptoms of stroke or understand the importance of timely treatment. A 2003 survey—
conducted prior to the launch of a national awareness campaign by the Heart and Stroke Foundation of
Canada—found that 22% of Ontarians could not identify any symptoms of stroke.13 That percentage dropped
to 15% following the campaign, and the percentage of Canadians who recognized at least two symptoms rose
to 68% from 52%.13 Even those who are able to recognize stroke symptoms may think that their condition is
not severe, or they may not be able to seek assistance as a result of the stroke. In addition, patients in many
areas have to pay out of pocket for ambulance transport, contributing to their reluctance to call 9-1-1.14
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One in Seven Patients Seen Only in ED Without Any Further In-Hospital Treatment
In one in seven episodes (8,753 or 14% of the total), marking the third most common stroke patient pathway,
patients were diagnosed with stroke in the emergency department but received no further inpatient hospital
care. In 92% of these episodes, the patients were triaged as needing urgent or higher-level care (Canadian
Triage and Acuity Scale levels 1 to 3ii).
Most of these patients (71%) were discharged home without home care services. In one in five (21%) of these
8,753 episodes, patients were discharged to other care settings, including a long-term care facility or home
with home care services. Of the remaining patients, 6% died in the emergency department, while 2% of visits
ended for other reasons, such as leaving against medical advice before treatment was completed.
The Canadian Stroke Strategy’s best practice recommendations for stroke care state that “patients presenting
with stroke or transient ischemic attack should not be discharged from the emergency department without
diagnostic evaluations, consideration of functional impairments, initiation or modification of secondary
prevention therapy and a plan for ongoing management.”7 However, little is known about follow-up care—
such as drug therapy plans or referrals that may have been made to physicians, stroke clinics or other
outpatient clinics—for patients whose pathways ended in the emergency department, as their discharge
records do not provide this information.
Although this study was unable to link episodes to follow-up clinic care, a recent Ontario Stroke Registry audit
found that in 2008–2009, 57% of stroke or TIA patients who were seen in the emergency department but not
admitted to hospital were referred to a stroke secondary prevention clinic.iii, 12 While the audit report noted a
significant increase over time in the proportion of such referrals, it also recommended that “all patients not
admitted to hospital be referred to a stroke prevention clinic to ensure prompt access to diagnostic testing, risk
factor management, and revascularization (if required) to reduce the risk of recurrent stroke and other vascular
events.”12 However, access to specialized stroke clinics may be more difficult for Ontarians living in rural or
remote parts of the province.12
One in 25 Patients Made Multiple ED Visits Before Admission to Hospital for Stroke
When examining less common pathways, the study found that in 2,192 episodes (4% of the total included in
the study), patients made at least two successive visits to the emergency department with stroke or stroke
symptoms before being admitted to the hospital. On their initial visit, these patients were discharged from the
emergency department after receiving a diagnosis of stroke. Within three days, they made an unplanned or
unscheduled return to the emergency department for treatment of a stroke or stroke symptoms.
Previous research has demonstrated that having a stroke increases the risk of having another stroke.15 This
suggests that, for some patients, the return visit to an emergency department may be due to a new and more
severe stroke event. However, best practice recommends that patients with an initial stroke diagnosis should
not be discharged from the emergency department without a plan for further management, including secondary
prevention therapy.16 Depending on the patient, secondary prevention therapy to limit the risks of a new stroke
may include medication such as aspirin to reduce the chance of clots forming, drugs for high blood pressure
and cholesterol, an evaluation of the carotid arteries with possible referral for surgery and, over the longer
term, lifestyle changes such as weight management, improved nutrition and increased physical activity.17 Due
to data limitations, this study was unable to determine what follow-up care stroke patients who had multiple
emergency department visits received. Further research may be useful to shed light on community-based care
for stroke patients after discharge from emergency departments.

ii. The Canadian Triage and Acuity Scale has five levels: 1) resuscitative; 2) emergent; 3) urgent; 4) less urgent; and 5) non-urgent.
iii. The study did not indicate whether the remaining 43% received other types of follow-up care, like seeing family physicians.
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Transition to Acute Inpatient Care
In the majority of all episodes (53,614 or 86%) observed in this study, patients received acute inpatient care at
some point in their hospital journey. Four of the five most common stroke patient pathways in Ontario involved
an acute care hospital stay. One of these pathways (no. 3 on page 5) began in acute inpatient care. In the
majority of these episodes, there was no recorded diagnosis of stroke before the patient was admitted to a
hospital bed.
Of Those Admitted to Acute Care, Nearly 1 in 10 Had No Prior Diagnosis of Stroke
Because rapid diagnosis of stroke is related to better patient outcomes,16 it is important to understand whether
these episodes represent cases where the stroke was not diagnosed in the emergency department, or whether
they were cases where a diagnosis was made but not documented in the emergency department record. In
5,025 episodes, patients had a most responsible diagnosis of stroke for their acute care hospital stay, despite
no previous record of stroke or stroke symptom on their emergency department record. Note that these cases
do not include in-hospital strokes—cases where stroke was documented as arising during the inpatient stay.
(See page 3 for a definition of in-hospital stroke.)
There are several possible reasons why a patient may
not be diagnosed with stroke immediately. On arrival in
the emergency department, some patients in this group
had other urgent care needs—such as serious head
injuries—that needed to be addressed first (see Table
1). Injury can be caused by a loss of balance and a
fall during the onset of stroke.20 Other patients had
conditions—such as pneumonia or other infections—
that may have masked stroke symptoms, particularly
among older patients. It is also possible that not all
of the presenting symptoms were documented in
the emergency department record or that confirmatory
diagnostic test results were not available prior to
acute admission.21
Comparing patients with and without a recorded
diagnosis of stroke in the emergency department
(excluding in-hospital stroke cases) can provide
additional insight. Patients in both groups were about
equally likely to have arrived by ambulance and had
similar lengths of stay in the emergency department.
Those without an emergency department diagnosis
of stroke were slightly older and more likely to be
female. They were also triaged as being less urgent
(47% of episodes were triaged as levels 1 and 2,
compared with 64% for those with confirmed stroke
in the emergency department).

Do Stroke Types Make
a Difference?
The two main types of stroke are ischemic stroke, which
occurs when blood flow to the brain is severely restricted, and
hemorrhagic stroke, caused by a rupture of blood vessels in the
brain.3 Early identification of stroke type is important, as it helps
determine the appropriate course of treatment.7 For example,
best practice recommends the rapid administration of clotbusting drugs for ischemic stroke patients when appropriate,
but such drugs can be dangerous or fatal for hemorrhagic
stroke patients.7, 18
Ischemic strokes are more common, accounting for about 80%
of all strokes.19 Hemorrhagic strokes are more often fatal: in
2008–2009, the 30-day adjusted mortality rate for hemorrhagic
stroke was 36%, compared with 14% for ischemic stroke.12
Strokes are recorded as “unspecified” when a clear
determination of the type of stroke is not available. There were
many episodes of unspecified stroke in the study, even when
the patient had multiple encounters with the health care system.
Episodes involving only the emergency department had a
significantly higher proportion of unspecified stroke (71%) than
the other pathways. In contrast, 31% of episodes involving only
acute care were for unspecified stroke. The higher proportion of
unspecified stroke in the emergency department likely reflects
that confirming stroke type may take time, and patients are not
in hospital long enough for confirmation to happen.

Pathways of Care for People With Stroke in Ontario
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This study also found that those without any stroke signs or symptoms documented in their emergency
department records were less likely to have had a magnetic resonance imaging (MRI) or computed tomography
(CT) scan before admission to acute inpatient care (49% versus 83% for those with a recorded stroke diagnosis
in the emergency department).iv Best practice guidelines recommend that patients with suspected stroke have
brain imaging (MRI or CT) and be evaluated within one hour of arrival at a hospital emergency department to
determine the type and nature of the stroke and set the appropriate course of treatment.5
This study also found that patients without a recorded diagnosis of stroke in the emergency department
had higher mortality rates: 28% of these episodes ended in death, compared with 21% of all episodes of
recorded stroke diagnosis in the emergency department. These findings reinforce the importance of early
stroke detection.
Table 1: Main Problems in Emergency Department for Stroke Patients Admitted to Acute Care With No
Stroke/Stroke Symptoms Recorded in Their Emergency Department Records (n = 5,025 Episodes)
Number
(Percentage of
Overall Percentage
(of 5,025)
ICD-10-CA Group)

ICD-10-CA Groups

Condition

Circulatory System
(n = 1,154, 23%)

Atrial fibrillation and flutter

179 (15.5%)

Benign hypertension

178 (15.4%)

3.5%

Other cerebrovascular diseases

131 (11.4%)

2.6%

Congestive heart failure

125 (10.8%)

2.5%

94 (8.1%)

1.9%

Acute myocardial infarction
Unspecified cardiovascular disease

3.6%

60 (5.2%)

1.2%

Other (includes angina, acute rheumatic fever, cardiac
arrest, etc.)

387 (33.5%)

7.7%

Circulatory and respiratory symptoms

254 (26.8%)

5.1%

Skin and subcutaneous tissue symptoms

235 (24.8%)

4.7%

Digestive system symptoms

160 (16.9%)

3.2%

Cachexia

107 (11.3%)

2.1%

Other (includes unspecified fever, abnormal results of
cardiovascular function studies, etc.)

191 (20.2%)

3.8%

Injury, Poisoning
and Certain Other
Consequences of
External Causes
(n = 713, 14%)

Injuries to the head

526 (73.8%)

10.5%

Other (includes injuries to other body parts, poisoning
of different types, etc.)

119 (26.2%)

3.7%

Respiratory System
(n = 332, 7%)

Pneumonia, organism unspecified

181 (54.5%)

3.6%

Other (includes chronic obstructive pulmonary disease,
pneumonitis due to solids and liquids, etc.)

151 (45.5%)

3.0%

Genitourinary System
(n = 261, 5%)

Urinary tract infection

183 (70.1%)

3.6%

78 (29.9%)

1.6%

N/A

N/A

Symptoms and Signs
(n = 947, 19%)

Other (includes acute renal failure, unspecified kidney
failure, etc.)

Other
(n = 1,618, 32%)

Notes
In 122 episodes, the codes were for persons encountering health services for examination and investigation (ICD-10-CA: Z00–Z99). Of note, most of
these (25) were for unspecified problems related to life-management difficulty. There were also episodes with main problems related to cancer, diabetes,
mental health (delirium, dementia, etc.), epilepsy, bradycardia, chronic kidney failure and diarrhea. These and other episodes represent the full spectrum
of the types of patients commonly seen in an emergency department.
Source
National Ambulatory Care Reporting System, 2006–2007 to 2009–2010, Canadian Institute for Health Information.
iv. Based on the Canadian Classification of Health Interventions (CCI) codes; see Appendix C.
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Median Length of Stay for Stroke
This figure compares three of the most common Ontario stroke patient pathways with other, more complex pathways. For each pathway,
it breaks down the median length of stay (as measured in days) by care setting, in addition to providing the overall median length of stay.
Pathways involving more care settings had longer total lengths of stay. Specifically, receiving inpatient rehabilitation or complex
continuing care increased the total days spent under care. This study found that the length of hospital care for stroke patients ranged
from hours for those who visited only the emergency department to months for those whose pathways involved post-acute care.
Figure 3: Median Inpatient Length of Stay in Selected Pathways

Notes
ED: emergency department; CCC: complex continuing care; Rehab: inpatient rehabilitation.
Median length of stay (LOS) is the LOS at the 50th percentile after all the LOS numbers have been
put in numerical order. The median LOS for the overall pathway is not the sum of the individual median
lengths of stay in the different care settings in the pathway. Median estimates cannot be averaged or
summed like mean estimates. Median LOS in the emergency department was less than one day in all
pathways and thus not included.
Median LOS in acute care excludes alternate level of care days.
Figure excludes those who died.
Sources
Discharge Abstract Database, National Ambulatory Care Reporting System, National Rehabilitation
Reporting System and Continuing Care Reporting System, 2006–2007 to 2009–2010, Canadian Institute
for Health Information.
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Waiting for Care in the Most Appropriate Setting
When the acute inpatient care phase of treatment is completed but a patient remains in an acute care bed, the
term “alternate level of care” (ALC) is used to describe that portion of the inpatient stay. Often, ALC stays are
incurred by patients waiting to be transferred to other, more appropriate care settings.
One in Four Stroke Episodes in Acute Inpatient Care Included Waits for Other Care Settings
Overall, 14,266 episodes—or one in four (26%) of those admitted to an Ontario acute care bed—included
at least one ALC day, while 9,914 episodes (or 18% of all acute inpatient episodes) involved five or more
ALC days.
This study examined which acute care inpatients were most likely to have ALC days according to their pathway
destination. The proportion of stroke episodes with at least one ALC day varied by pathway, as follows:
• Two-thirds (66%) of episodes in which patients transitioned to a complex continuing care bed
• Almost half (45%) of those who transitioned to inpatient rehabilitation
• About one in two (48%) of those moving on to a long-term care facility
• One in 10 (10%) of those discharged home
The proportion of stroke episodes with five or more ALC days was smaller for each destination or subsequent
care setting but still significant (see Table 2):
• More than half (52%) of episodes that transitioned to complex continuing care
• About one-quarter (26%) of episodes that transitioned to inpatient rehabilitation
• About 4 in 10 (42%) episodes discharged to a long-term care bed
• Nearly 1 in 10 (7%) episodes discharged home
Average Number of ALC Days Longest for Patients Discharged to Long-Term Care
Although relatively fewer patients who were in ALC were discharged to long-term care compared with other
settings, the waits were generally much longer for these patients, with an average of 41 ALC days per waiting
patient. In comparison, patients who transitioned to a rehabilitation bed had an average of 8 ALC days, and
those who transitioned to a complex continuing care bed had an average of 19 ALC days (see Table 2).
The number of patients with stroke who wait in ALC has implications for patient flow across the system, as well
as for the costs of providing care, access to care in the most appropriate setting and patient outcomes. As
noted in the Canadian best practice recommendations, “effective discharge planning is essential for smooth
transitions through the continuum of stroke care. Delayed or incomplete planning leads to prolonged hospital
stays and an increased risk of adverse events following discharge.”7
In 10% of episodes discharged home from acute inpatient care, patients had ALC days before discharge.
These patients may have experienced extended hospital stays because their homes or living arrangements
required modification. Alternatively, these patients may have been waiting for care to become available in other
settings and then improved enough to enable a safe discharge home, either with or without support (such as
home care services).
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Coordinated discharge planning can contribute to reducing ALC stays. Ideally, best practice recommends that
discharge planning begin immediately after a patient is admitted to the hospital and that it include the patient’s
family and participants from the hospital and community settings in the planning and decision-making process.7
Table 2: Number of ALC Days, Average Wait per Patient and Total ALC Bed Days for Ontario
Stroke Patients, by Subsequent Care Setting or Discharge Destination (n = 14,266)
Number of ALC
Episodes With at
Least 1 ALC Day
(Percentage of Total)

Number of ALC
Episodes With at
Least 5 ALC Days
(Percentage of Total)

Complex Continuing Care
(n = 3,104)

2,058
(66.3%)

Long-Term Care
(n = 5,214)

Average ALC
Days (per
Patient in ALC)

Total ALC
Bed Days

1,623
(52.3%)

19

39,993

2,497
(47.9%)

2,211
(42.4%)

41

102,408

Rehabilitation
(n = 12,291)

5,509
(44.8%)

3,183
(25.9%)

8

43,459

Died
(n = 10,277)

1,533
(14.9%)

1,055
(10.3%)

19

29,091

Home
(n = 21,044)

2,006
(9.5%)

1,379
(6.6%)

18

35,261

Other
(n = 3,053)

663
(21.7%)

463
(15.2%)

16

10,672

Post-Acute Care Setting
(Total Number)

Sources
Discharge Abstract Database, National Rehabilitation Reporting System and Continuing Care Reporting System, 2006–2007 to
2009–2010, Canadian Institute for Health Information.
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The following figure shows how the proportion of episodes involving at least five ALC days in acute inpatient
care varied by local health integration network for patients who transitioned to inpatient rehabilitation and
complex continuing care.
Figure 4: Regional Variations in Percentage of Episodes With at Least Five Acute
Care ALC Days for Patients With Stroke Admitted to Complex Continuing
Care and Inpatient Rehabilitation

Notes
The analysis was based on the local health integration networks of residence of the patients and not where they
received care.
The percentages are based on the proportion of episodes (n) that received inpatient rehabilitation and complex
continuing care.
H.N.H.B.: Hamilton Niagara Haldimand Brant.
Sources
Discharge Abstract Database, National Rehabilitation Reporting System and Continuing Care Reporting
System, 2006–2007 to 2009–2010, Canadian Institute for Health Information.
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Post-Acute Care: Inpatient Rehabilitation and Complex Continuing Care
It is estimated that about 75% of stroke patients in Canada are left with an impairment or disability of some
kind, with moderate to severe impairments for about two-thirds of these patients.22 This section further explores
the pathways of patients discharged alive from acute inpatient care, representing 43,434 episodes. In two of
the five most common stroke care pathways, patients were discharged from acute inpatient care to a bed in
another hospital-based setting: inpatient rehabilitation or complex continuing care.
Rehabilitation is an important aspect of care for patients with stroke. Evidence suggests that improvements
in functional ability achieved through rehabilitation can be maintained—and patients may even continue to
improve over time.23 According to best practice, “individuals should be assessed within 24 to 48 hours after a
stroke to determine the type of rehabilitation they require and consider the program or facility that best meets
their needs.”5 The most intensive stroke rehabilitation programs are provided in an inpatient setting staffed by
a multidisciplinary team, preferably within a specialized stroke rehabilitation unit.24 Patients with less severe
impairment and appropriate home supports may participate in rehabilitation programs on an outpatient basis,
while those with complex care needs who are not able to benefit from or tolerate intensive rehabilitation
sessions may require care in another setting, such as a complex continuing care bed.5
One in Four Ontario Stroke Patients Transitioned From Acute Inpatient Care to Inpatient Rehabilitation
The second most common stroke patient pathway in Ontario, as well as a few of the less common ones,
involved hospitalization in a rehabilitation facility. The study found that in 12,561 stroke episodes—or more
than one in four (29%) of those discharged alive from acute inpatient care—patients transitioned to an inpatient
rehabilitation setting. This proportion appears to be significantly higher than the Canadian average; a national
audit found that in 2008–2009, only 19% of patients (or about one in five) were discharged from a Canadian
acute care hospital to a rehabilitation facility.5 Regardless, other reports suggest that as many as 40% of
patients with stroke have a level of disability that could benefit from inpatient rehabilitation and that the current
rate of referral to a rehabilitation bed in Ontario could be higher.5
The Canadian best practice recommendations for stroke state that “patients with moderate or severe stroke
who are rehabilitation ready and have rehabilitation goals should be given an opportunity to participate in
inpatient stroke rehabilitation.”16 Currently, there are no structured province-wide criteria in Ontario for
admission to inpatient rehabilitation. However, to be considered ready for inpatient rehabilitation, patients must
be able to learn (patients with severe dementia or receptive aphasia are not likely to benefit) and to actively
participate physically (for example, sit in a wheelchair for an hour at a time).25
Research also suggests that intensive rehabilitation units are most effective when patients have moderate to
severe functional deficits.16, 25, 26 These deficits can be measured with the FIM® instrument, a standardized
assessment tool that has been adopted as the clinical standard for the NRS in Canada.16 Stroke patients with
early Total Function Scores (based on the FIM® instrument) between 40 and 80 are considered the best
candidates for inpatient rehabilitation.7, 26 Those with scores less than 40 (the more severely disabled) may
be less able to tolerate intensive therapy, while those with a Total Function Score above 80 (the less severely
disabled) may be best managed at home if appropriate supports are in place and outpatient rehabilitation
services can be accessed.24
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Proportionally Few Patients With Severe Disability Admitted to Inpatient Rehabilitation
While the FIM® instrument is not consistently used in acute inpatient care for initial assessments, its use is
mandatory in Ontario inpatient rehabilitation settings to measure a patient’s physical and cognitive function
and progress. The median Total Function Score for stroke patients in the study population admitted to inpatient
rehabilitation was 78 at the time of admission. Close to half (47%) had scores above 80 (milder disability),
while only 26% had scores below 60 (more severe disability). In a similar analysis of audited facilities, the
Ontario Stroke Evaluation Report 2011 identified a decrease in the proportion of severely disabled stroke
patients admitted to inpatient rehabilitation between 2003–2004 and 2008–2009.24 The report recommended
reducing barriers to admission for these patients who, according to the evidence, can gain functional
improvements with intensive rehabilitation.12
Overall, the data clearly shows the benefits of inpatient
rehabilitation: the median Total Function Score at
discharge for patients in the study population was 107,
a notable improvement from the median score of 78
at admission.28 A clinically significant functional
improvement is an increase of at least 20 points
between admission and discharge. To put this in
context, a person with a score of 78 would require on
average about 90 minutes of help per day from another
person for daily activities, whereas a person with a score
of 107 would require about 30 minutes of help a day.28
However, as Figure 5 demonstrates, access to inpatient
rehabilitation varied widely across the province, from
21% to 36% of those discharged alive from acute care
for stroke. This may be partly due to geographic and
demographic differences. Previous research has
identified that regions with smaller and more dispersed
populations have fewer specialized health services.12

Inpatient rehabilitation defined: A unit or collection of beds
designated for rehabilitation purposes, where services are
offered to people with some degree of disability. This may be
part of a general hospital offering multiple levels or types of
care or a specialty rehabilitation hospital that provides more
extensive and specialized inpatient rehabilitation services.
Complex continuing care defined: A specialized program
providing continuing, medically complex and specialized
services to patients over an extended period of time. Complex
continuing care is provided in either a free-standing facility or
in designated beds within acute care hospitals for chronically
ill patients who require skilled, technology-based care not
available at home or in long-term care facilities. Complex
continuing care in Ontario typically provides about five hours
of rehabilitation a week for stroke patients.27

One in 11 Patients Transitioned From Acute Inpatient Care to Complex Continuing Care
The fifth most common stroke patient pathway, and a few less common pathways, involved a stay in complex
continuing care. In 3,860 episodes—representing about 9% or 1 in 11 of those discharged alive from acute
inpatient care—stroke patients transitioned to an inpatient bed in complex continuing care. Typically, these
patients were older and had more severe impairment and complex health care needs than those discharged
home or to inpatient rehabilitation, though comparable information on functional impairment was not available
between settings.
Functional ability in complex continuing care is measured in part by the Activities of Daily Living (ADL)
Self-Performance Hierarchy Scale.v The ADL scale looks at how a patient performs in four key activities of
daily living: personal hygiene, toileting, locomotion and eating. The scale ranges from 0 to 6, with higher
scores indicating a greater need for assistance in such daily activities. Patients are assessed at admission
and every three months thereafter. For those stroke patients with two or more assessments at discharge,
improvement was observed over time: the median ADL score upon admission was 5, compared with 4 on the
last assessment before discharge, which represents a significant improvement in physical functional ability.

v.
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The ADL scale is one of the outcome scales built into the RAI-MDS 2.0, the clinical assessment standard used in complex continuing care.
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However, more than two-thirds (70%) of continuing care patients did not receive a second assessment, likely
because they were not in care long enough to receive one (usually, more than 90 days are required to receive
a second assessment). A more detailed table of results is available in Appendix E.
Best practice indicates that “survivors of severe stroke should be reassessed at regular intervals for their
rehabilitation needs.”24 For example, some patients in complex continuing care may become eligible over time
for inpatient rehabilitation. This study found that about 1 in 11 (8%) stroke patients in complex continuing care
transitioned to inpatient rehabilitation. Others were discharged home (33%) or to other care (35%) or died while
in care (17%).
This study also shows that patient stays were considerably longer for stroke patients in pathways that included
complex continuing care (see Figure 3). One report suggests that system efficiencies might be gained by
transitioning more severe stroke patients with potential for rehabilitation from complex continuing care to
inpatient rehabilitation.24
Figure 5: Regional Variations in Transitions to Inpatient Rehabilitation and Complex
Continuing Care After Discharge From Acute Inpatient Care

Notes
The analysis was based on the local health integration networks of residence of the patients and not where they
received care.
Percentages are based on the proportion of stroke episodes (n) discharged alive from acute inpatient care.
Sources
Discharge Abstract Database, National Ambulatory Care Reporting System, National Rehabilitation
Reporting System and Continuing Care Reporting System, 2006–2007 to 2009–2010, Canadian Institute
for Health Information.
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Conclusion
Stroke continues to be a major cause of morbidity and mortality in Ontario.1, 2 By linking data across hospital
settings, this study adds to previous research by identifying the various pathways of care for Ontario stroke
patients. This approach sheds light on important transition points in a stroke patient’s journey and identifies
opportunities to further improve integration of care across the continuum.
The key findings from this study highlight several areas for consideration by policy-makers and system managers
when making decisions about the provision and organization of stroke care in Ontario, including the following:
• Timely transition between care settings: Some people with stroke in Ontario must wait to receive care
in the most appropriate setting. One in four acute inpatient care stroke episodes in the study period included
at least one ALC day, and one in six had at least five of these days. Best practice recommends that
effective discharge planning can help minimize prolonged hospital stays and the risk of adverse events
following discharge.16
• Public awareness of the risks, signs and symptoms of stroke: While stroke is considered a medical
emergency, this study found that more than one-third of patients did not arrive at the hospital by ambulance,
despite best practice recommendations to call 9-1-1 at the first signs of stroke. Early recognition of stroke is
vital, because life-saving treatments can be time-sensitive.16
• Timely diagnosis and treatment of stroke in hospital emergency departments: In 2,192 episodes
(or 4% of the total), patients made at least two successive visits to the emergency department before
being admitted for stroke care. In another 5,025 episodes, patients were admitted to an acute inpatient
bed with no prior diagnosis of stroke or stroke symptoms on their emergency department records. Further
investigation may be warranted at the hospital level to better understand these findings. Presentation
of other serious health problems in the emergency department, incomplete recording of patient symptoms
and waits for test results or for consultations with specialists may all be contributing factors.
• Access to rehabilitation services: In 28% of episodes discharged alive from acute inpatient care, Ontario
stroke patients moved on to inpatient rehabilitation. Research suggests that more patients could likely
benefit from inpatient rehabilitation services.5 Best practice recommends that all patients with moderate
to severe impairment who are ready to receive intensive therapy be admitted to a rehabilitation bed.16 An
analysis of functional ability shows that only 26% of patients admitted to inpatient rehabilitation had severe
impairments, despite evidence that shows improved outcomes for these patients.
Little is known about community-based rehabilitation services for stroke patients in Ontario, and more
research in this area would be useful to understand how they are accessed and used. The total number of
referrals to outpatient clinics for stroke rehabilitation is not known. However, studies suggest that the current
outpatient and community-based rehabilitation resources available across the country are not enough to
meet demand.16 Some researchers have argued that as a result of recent cost-saving measures at the
system level (such as cutbacks, closures and delisting of services), there may be fewer outpatient services
(such as physiotherapy) available for patients with stroke in Ontario now than in the recent past.29 More
information on outpatient services for stroke rehabilitation would be useful to gain a better understanding of
where therapy can be delivered most appropriately and most efficiently.
• Better—and more comparable—data: Little is known about what kind of secondary prevention therapy or
follow-up treatment patients receive once they have left a hospital setting. This is an important information
gap, because for one in seven episodes, patients with stroke in Ontario were seen only in the emergency
department. Follow-up care is important, as having a stroke or TIA increases the risk of having another
stroke.15 Adding data elements to discharge records, linking data to outpatient settings or utilizing new data
sources such as electronic health records may shed light on community-based care for stroke in the future.
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Health care planners and providers could also benefit from more comparable information to assess the
function of stroke patients across care settings. This would help further evaluate which programs are most
effective at improving or restoring function for stroke patients. Finally, more comparable data between
provinces would be beneficial, to gain further insight on variations in care and to identify best practices.
Due to the availability of standardized data across hospital settings, this study focused only on care provided
within Ontario. Many other Canadian jurisdictions face similar challenges in the provision of stroke care—and
similar limits in resources. With the aging of the population and the rise in obesity levels, risk factors for stroke
and TIA are expected to become more prevalent over the coming years.30 It is estimated that improved stroke
care could save the Canadian health system more than $15 billion in direct costs over the next two decades.5
From this perspective, better stroke prevention and care is valuable to patients, their families and the health
system overall.
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Appendix A: Overview of Case Selection, Exclusions
and Episode Building
The beginning of a patient’s pathway of care for stroke was determined using
1. ICD-10-CA codes in the I60–I64 range (stroke codes) or codes for stroke symptoms (see Appendix B)
as identified in the emergency department record; or
2. Stroke diagnoses made in acute inpatient care.
A suspected stroke (a stroke code with the prefix Q) or a TIA coded in an emergency department record also
signified the start of a patient’s pathway, as long as the patient was admitted and diagnosed with stroke in
acute inpatient care.
Relevant records within and across the four databases were then identified and linked to create pathways for
each patient. Patient identifiers included health care number, gender and date of birth. These linkages took into
consideration transfers between facilities and subsequent related admissions and visits to the same or another
setting. For example, emergency department or acute inpatient care or inpatient rehabilitation or complex
continuing care record(s) would be linked to another emergency department or acute care record(s) if the
patient’s admission or visit occurred within three days. An acute care record(s) would be linked to inpatient
rehabilitation or complex continuing care record(s) if the patient was admitted to those settings within 28 days
of discharge from acute inpatient care. Based on the timeline and diagnosis information, a patient’s pathway
ended when no other records across the four databases were identified and available for linkage for the same
stroke episode or when the patient died.
For pathways that included emergency department visits but no inpatient care, a code of stroke as the main
problem for the emergency department visit(s) was required for inclusion. All pathways involving acute
inpatient care required at least one episode with stroke as the most responsible diagnosis. As a result,
included episodes do not represent all stroke episodes within the databases during the study period. Only
pathways that began and ended within the study period (April 1, 2006, to March 1, 2010) were included.
Records from 2005–2006 were used to identify patients hospitalized for stroke within 1 year and 30 days of
the start of the study and for episode building. The remaining 30 days in March 2010 were used for follow-up
on patients at the end of the study period.
Records for those who died while in any of the care settings were included. In-hospital strokes were excluded
from the main analyses. Admissions to acute inpatient care for TIA and emergency department visits for TIA
not resulting in acute care admission for stroke were also excluded to ensure consistency in the selection of
the cohort. More information on the methodology for data linkage, pathways, follow-up and washout periods is
available on request.
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Appendix B: Corresponding ICD-10-CA Codes
for Stroke, Transient Ischemic Attack and
Stroke Symptoms
Table B1: ICD-10-CA Codes for Stroke
Code

Code Description

I60

Subarachnoid haemorrhage

I61

Intracerebral haemorrhage

I62

Other nontraumatic intracranial haemorrhage

I63

Cerebral infarction

I64

Stroke, not specified as haemorrhage or infarction

Table B2: ICD-10-CA Codes for Transient Ischemic Attack and Stroke Symptoms
Code

Code Description

G45

Transient cerebral ischemic attacks and related syndromes

G51

Facial nerve disorders

G81

Hemiplegia

H34.0

Transient retinal artery occlusion

H34.1

Central retinal artery occlusion

H53

Visual disturbances

R25

Abnormal involuntary movements

R26

Abnormalities of gait and mobility

R27

Other lack of coordination

R29

Other symptoms and signs involving the nervous and musculoskeletal systems

R40

Somnolence, stupor and coma

R41

Other symptoms and signs involving cognitive functions and awareness

R42

Dizziness and giddiness

R43

Disturbances of smell and taste

R44

Other symptoms and signs involving general sensations and perceptions

R45

Symptoms and signs involving emotional state

R46

Symptoms and signs involving appearance and behavior

R47

Speech disturbances, not elsewhere classified

R48

Dyslexia and other symbolic dysfunctions, not elsewhere classified

R49

Voice disturbances

R51

Headache

R53

Malaise and fatigue

R55

Syncope and collapse

R56

Convulsions, not elsewhere classified
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Appendix C: CCI Codes for Computed Tomography
and Magnetic Resonance Imaging
Code

Code Description

3.AN.20.^^

Computerized tomography, brain

3.ER.20.^^

Computerized tomography, head, not elsewhere classified

3.AN.40.^^

Magnetic resonance imaging, brain

3.ER.40.^^

Magnetic resonance imaging, head, not elsewhere classified

3.JE.40.^^

Magnetic resonance imaging, carotid artery

3.JX.40.^^

Magnetic resonance imaging, other vessels of head, neck and spine, not elsewhere classified

3.LZ.40.^^

Magnetic resonance imaging, circulatory system, not elsewhere classified
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Appendix D: Overview of Pathways of Care for Stroke
Patients in Ontario

Notes
ED: emergency department; AC: acute inpatient care; CCC: complex continuing care; Rehab: inpatient rehabilitation; Other disposition: discharges other
than to home or deaths, such as discharges to other settings like long-term care; Other pathways: episodes that continued their care in the other settings
included in the study.
Sources
Discharge Abstract Database, National Ambulatory Care Reporting System, National Rehabilitation Reporting System and Continuing Care Reporting
System, 2006–2007 to 2009–2010, Canadian Institute for Health Information.
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Appendix E: FIM® instrument and Activities of Daily
Living for Inpatient Rehabilitation and Complex
Continuing Care
Table E1: Inpatient Rehabilitation—Variation of FIM®
instrument Scores at Admission and Discharge
Quantile

Admission

Discharge

Estimate

Estimate

100% (Maximum)

126

126

99%

120

125

95%

112

123

90%

106

121

75% (Third Quantile)

94

116

50% (Median)

78

107

25% (First Quantile)

60

90

10%

43

65

5%

35

50

1%

23

30

0% (Minimum)

18

18

Table E2: Inpatient Rehabilitation—Distribution of FIM® instrument Scores at Admission
FIM® instrument Score Between 40 and 60 or Above 80
FIM® instrument
Group

Frequency

Percentage

Cumulative
Frequency

Cumulative
Percentage

1 (<40)

1,024

7.70

1,024

7.70

2 (40–60)

2,411

18.12

3,435

25.82

3 (61–80)

3,676

27.63

7,111

53.45

4 (81+)

6,193

46.55

13,304

100.00

Note
FIM® instrument scores are the sum of a collection of functional indices, including eating code, grooming code, bathing code,
dressing—upper body code, dressing—lower body code, toileting code, bladder code, bowel code, transfer—bed code, transfer—
toilet code, transfer—shower code, locomotion code, locomotion—stair code, comprehension code, expression code, social
interaction code, problem-solving code and memory code.
Source
National Rehabilitation Reporting System, 2006–2007 to 2009–2010, Canadian Institute for Health Information.
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Table E3: Complex Continuing Care—Variations in Activities of
Daily Living Scores at Admission and Last Assessment
Admission

Last Assessment

Estimate

Estimate

100% (Maximum)

6

6

99%

6

6

95%

6

6

90%

6

6

75% (Third Quantile)

5

5

50% (Median)

5

4

25% (First Quantile)

3

3

10%

2

2

5%

1

1

1%

0

0

0% (Minimum)

0

0

Quantile

Note
The Activities of Daily Living (ADL) Self-Performance Hierarchy Scale reflects the
resident’s self-performance in four key activities of daily living: personal hygiene,
toileting, locomotion and eating. The scale ranges from 0 to 6. Higher scores indicate
a greater need for assistance in ADLs. For 70% of continuing care patients in this study,
there was no second assessment; therefore ADL scores at discharge were not available
for analysis.
Source
Continuing Care Reporting System, 2006–2007 to 2009–2010, Canadian Institute for
Health Information.
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