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Organization Involved
in this Report
Ontario Neurotrauma Foundation

Acquired Brain Injury Committee

The Ontario Neurotrauma Foundation (ONF) is a
non-profit organization funded by the Ontario
government that works to prevent neurotrauma
and ensure Ontarians with spinal cord and brain
injuries lead full, productive lives. ONF is a leader
in moving research to evidence-informed health
practices that improve the quality of life and
health outcomes. Through collaborations and
partnerships ONF connects healthcare
practitioners, researchers, policymakers and
stakeholders including people living with
neurotrauma to the information they need to
make positive changes in health practices,
outcomes and policies.

The Acquired Brain Injury (ABI) Committee is
responsible for the development of an integrated
program of research, knowledge mobilization and
implementation that supports ONF’s strategic
objectives. The ABI Committee advises ONF on ABIrelated content areas, field-related issues, and areas
for development.

Through the Acquired Brain Injury Program, ONF
achieves its goals to provide evidence-informed
practice knowledge to our stakeholders. This
includes knowledge transfer, educational
initiatives, the development of clinical practice
guidelines and standards that can impact
individuals, organizations and systems of care,
and implementation of evidence-informed
practices. This work, in addition to targeted
research initiatives and the study of health
services promotes and facilitates improvements
to quality of care, practice and outcomes in the
area of brain injury.

Provincial Acquired Brain Injury Network
The Provincial Acquired Brain Injury Network (PABIN)
represents all publicly-funded providers of
community-based ABI services for adults living with
the effects of an ABI in the province of Ontario. The
purpose of PABIN is to provide all levels of provincial
government with information on ABI system
development, change and need and emerging best
clinical practices.

Acquired Brain Injury Navigators
LHIN-based Acquired Brain Injury System Navigators
increase and improve the efficacy, efficiency and
capacity of the ABI system to better manage adults
living with more complex effects of ABI and cooccurring diagnoses. This is accomplished through
education, support and case coordination between ABI
and non-ABI stakeholders and service providers.
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This report describes the landscape of publicly
funded moderate to severe traumatic brain
injury (TBI) treatment and rehabilitation over five
years (2013/14 to 2017/18) through a provincial
and regional lens. The overarching purpose of
this report is to introduce the first provincial
report card on quality of care for patients with
TBI with the intention of highlighting areas for
further investigation and capacity building with a
view towards improved outcomes for patients
with TBI. While this report was created using the
most recent complete fiscal year data (2017/18),
given the recent reorganization of Ontario’s
health care system, the findings are presented
for the now dissolved fourteen Local Health
Integration Networks (LHINs) as well as clustered
in the current five transitional geographic
regions.

According to the results of this report, once a
patient with TBI is admitted to acute care,
approximately 25-30% of the total length of stay
(LOS) days were alternate level of care (ALC) days
suggesting these patients are waiting for
rehabilitation and community care. This
proportion was as low as 12.90% in the South
West LHIN but reached 36.34% in Mississauga
Halton LHIN. In 2017/18, less than 20% of
patients with TBI were admitted to inpatient
rehabilitation once discharged from acute care in
Ontario; this was less than the previous three
fiscal years. Greater proportions of male patients
were discharged from acute care and admitted
to inpatient rehabilitation than female patients
across all five years. Provincially, there was a fiveday decrease from 2013-14 (22 days) to 2017-18
(17 days) in the number of days from TBI onset
and admission to inpatient TBI rehabilitation.
However, at the LHIN-level in 2017/18 the
number of days varied from 10.5 to 34.5. Older
(65+ years) and female patients were admitted to
inpatient TBI rehabilitation sooner than their
younger (16-64 years) and male counterparts.

Overall, this report shows increases in incidence
of admissions for TBI from 1.86 per 1,000
population in 2013-14 to 2.39 per 1,000
population in 2017-18. Demographic trends show
increasing incidence of TBI in patients aged 16-64
years and female patients. Geographically, the
highest incidences were found in the more
northern and rural LHINs including North Simcoe
Muskoka, North East and North West at 3.42,
3.40 and 3.38 per 1,000, respectively. There is
substantial mortality (13.32%) for those admitted
to the hospital with TBI in the province. The
annual risk-adjusted mortality rate within 30 days
of admission for TBI patients rose slightly across
the 5-year time span, from 12.77 to 13.32 deaths
per 100 patients. Notably, the TBI mortality rate
in 2017/18 reached 25.98% in the North West
LHIN.

Once discharged from acute or inpatient settings,
it took an average of 9 days for a person with TBI
to receive their first homecare therapy visit in
Ontario; notably, in some LHINs patients waited
nearly a month (27 days) for their first visit.
Access to care disparities are particularly evident
for northern and more rural LHINs where
individuals are waiting longer to receive both
general and specialized care after discharge.
Similar disparities were observed for other
follow-up assessments, some patients waited an
average of 30 days to meet with their general
practitioner or family physician, and 180 days
post-discharge to see a specialist. While the
provincial mean for these follow up assessments
were 76.12% and 67.32%, respectively, in certain
LHINs these proportions were as low as 42.87%
and 55.80%.

Executive
Summary

The trends show that those aged 65+ years have
their first homecare therapy visit sooner after
discharge than younger patients (16-64 years).
The same trend is evident for sex, with men
receiving homecare therapy visits sooner than
women. Finally, there was a small reduction in
the provincial age- and sex-adjusted all cause
readmission rate at 30 days for patients with TBI
over the 5-year period from 4.68% to 4.18%
Of the fourteen LHINs, North East ranked the
highest on the most indicators (5,8a,9,10),
followed by South West (2,3,8b), Waterloo
Wellington (3,6,9), and Central West (1,8a,9) each
with highest rankings in three of eleven
indicators. Again, lower ranking LHINs tended to
be in rural or northern areas.
The findings of this report align directly with the
Ministry of Health’s current mandates and have
key system implications for improving the
efficiency of the TBI care continuum. TBI causes
a complex mix of cognitive, emotional and
physical changes related to the typical changes
in the brain. We found gaps in care between
inpatient, outpatient and community care.
Collaboration with an interdisciplinary team of
stakeholders provides the solution to sustainably
increase the return on investment of public
health expenditures and improve TBI outcomes.
The complete list of recommendations can be
found on page 57. Key recommendations
include:
1. Improving communication and staffing
between in-patient and community supports
to decrease the number of days spent at an
alternative level of care,
2. Increasing the mandated number of
homecare therapy visits, and
3. Utilization of the annual TBI Report Card by
decision makers when determining capacity
and resource needs for the TBI care
continuum.
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Introduction
Acquired brain injury (ABI) is defined as damage
to the brain that results from a traumatic (e.g.,
fall, blow to the head, motor vehicle accident) or
non-traumatic events (e.g., meningitis,
encephalitis, stroke) [1]. Traumatic brain injury
(TBI) specifically is a leading cause of death and
disability in Canada and around the world [2,3].
TBI causes complex cognitive, behavioural, and
physical changes that have long term negative
impact on all daily functions, employability and
interpersonal relationships [4]. While it is
challenging to fully comprehend the individual
and societal impact of TBI, there is a growing
body of evidence indicating that TBI represents a
substantial financial burden on healthcare
systems [5–7].
In light of this evidence, and in response to the
growing incidence of TBI across all severities (i.e.,
mild/concussion, moderate, and severe) [8,9], the
Ontario Neurotrauma Foundation (ONF) led the
development of clinical practice guidelines and
standards for TBI that can impact individuals,
organizations and systems of care, and
implementation of evidence-informed practices.
These guidelines are easily available at
www.braininjuryguidelines.org. In conducting this
work, ONF has also identified the need for a
knowledge translation tool to guide regional
and/or provincial health teams, administrators,
and policymakers in planning and evaluating TBI
care.

Recognizing that Ontario Stroke System’s annual
provincial and Local Health Integration Network
(LHIN) stroke care report cards have been key to
driving improvements in best practice stroke care
across the care continuum and patient outcomes
[10–14], the ONF initiated a collaborative effort
with several key stakeholders to develop a TBI
report card and identify indicators to increase
awareness of TBI, variation in TBI care, drive
improvements in care and identify data gaps in
Ontario. By measuring and reporting on the
quality of TBI care, the goal of the TBI provincial
and regional report cards is to inform priorities
and strategies to address the variability and gaps
in TBI care and outcomes across the province, as
well as identify areas where data is needed to
comprehensively evaluate TBI care in Ontario.
The data presented in this document is useful for
supporting policy makers and healthcare
administrators in making evidence-based
decisions in response to highlighted gaps and
trends provided by the report. Recommendations
have been included which address the three
primary inputs within the scope of health system
decision making outlined by the Canadian Institute
for Health Information’s (CIHI) Performance
Measurement Framework [15]; appropriate
allocation of health resources, adjusting to
population health trends, and providing capacity
for health system innovation and research. This
report provides a framework which allows the

Ontario Health System to evaluate its overall
performance, areas of strength, and areas for
improvement. Health system decision makers
should pay specific attention to priority areas for
improvement highlighted by this report such as
high numbers of altered level of care days, highrisk senior populations, and improving access to
timely care interventions. Stakeholders should
address these trends in the data to improve the
return on investment (ROI) of TBI financial and
human resources by reducing the demand and
therefore the cost of long-term TBI interventions
through strong cohesive early intervention.
Given that studies show that population-level
public health spending increases ROI compared
to individual healthcare expenditure [16],
organizational and financial investment into the
identified gaps from this report will support
significant improvements for those with TBI at
the population level.
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About this
Report

Organization of the
Report Cards

The overarching purpose of this report is to
describe the landscape of publicly funded
moderate to severe TBI treatment and
rehabilitation over five fiscal years (2013/14
to 2017/18) through a provincial and
regional lens with the intention of
highlighting areas for further investigation
and building capacity towards improved
outcomes for TBI patients. Specifically, this
report has the following four objectives:

This report adapts the Stroke Report Card’s [10-14] classification of the indicators by care continuum categories (i.e.,
prevention, acute management, rehabilitation, system integration) and quality domains (i.e., access, effectiveness,
efficiency, integration, surveillance). The indicators are not direct measures of activities within categories or domains
but rather are metrics to be used to inform regional and provincial strategies. For further information regard the
indicator definitions, calculations and data sources, refer to Appendix A.

1. Introduce the first provincial- and LHINlevel TBI Report Cards based on 2017/18
fiscal year.
2. Summarize provincial trends in eleven key
TBI indicators over the 5-year period.
3. Present regional summaries of indicators
as defined by the Ministry of Health [17]: (1)
West (Erie St. Clair, South West, Wellington
Waterloo, and Hamilton, Niagara,
Haldimand, Brant LHINs); (2) Central
(Central West, Mississauga Halton, Central,
and North Simcoe Muskoka LHINs); (3)
Toronto (Toronto Central LHIN); (4) East
(Central East, South East, and Champlain
LHINs); and (5) North (North East and North
West LHINs).
4. Identify specific key performance
indicators, gaps, and mechanisms which
lead to actionable recommendations
appropriate to multiple levels of healthcare
system decision makers and evaluate their
impact through ongoing data collection and
subsequent reports.

1Quality domains will be evaluated in future iterations of the TBI Report Card
2Patients who were alive when they arrived at the emergency department and admitted to hospital were included in
3This indicator was designed to capture whether TBI patients are adequately prepared to be discharged back home.

the 30-day mortality rate.

Note: Community care access centre (CCAC); Complex continuing care (CCC); Long-term care (LTC); Traumatic brain injury (TBI).
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Methods
Sources of Data
This report was created using the most recent
complete fiscal year data available from five
sources. ICES linked the datasets via unique
encoded identifiers and performed the analysis.
Continuing Care Reporting System (CCRS)
The CCRS captures national data on people
receiving continuing care services in hospital or
long-term care home settings. Specifically,
information collected includes demographic,
clinical, functional, and resource utilization data
[18].
Discharge Abstract Database (DAD)
The DAD is a national database that includes
provincial (except for Quebec) and territorial
administrative, clinical, and demographic
information related to hospital discharges
(including sign-outs, transfers, and deaths) [19].
National Ambulatory Care Reporting System
(NACRS)
The NACRS captures data for all hospital- and
community-based ambulatory care, which includes
day surgery, outpatient and community-based
clinics, and emergency department visits [20].
National Rehabilitation System (NRS)
The NRS is captures data from adult inpatient
rehabilitation facilities (e.g., specialized facilities,
hospital rehabilitation units, hospital rehabilitation
programs, designated rehabilitation beds). In
participating facilities, service providers collect data
at the time of admission to and discharge from
inpatient rehabilitation. They also have the option
to collect follow-up data (within 80-180 days) after
discharge from inpatient rehabilitation [21].

Registered Persons Database (RPDB)
The RPDB is a database that contains the records
of individuals registered under the Ontario
Health Insurance Plan (OHIP) and those eligible
for the Ontario Drug Program [22].

Traumatic Brain Injury Cohort
The primary cohort of interest was defined as all
individuals 18 years and older with a valid
Ontario Health Insurance Plan number and an
index injury of TBI from April 1, 2013 to March
31, 2018 (i.e., fiscal years 2013-14 to 2017-18).
Individuals with a TBI were defined as those with
a main diagnosis (primary problem or most
responsible diagnosis) as categorized by the
International Classification of Diseases, 10th
Revision, Canada (ICD-10-CA) as F07.2, S02.0,
S02.1, S02.3, S02.7, S02.8, S02.9, S06, S07, T02.0,
T06.0, or T90.5 [23].
The TBI inpatient rehabilitation cohort was
defined by Rehabilitation Client Group (RCG)
codes and included patients classified as 02.2,
02.21, 02.22, 02.9, 14.1, and 14.2 [24]. The
primary cohort of interest was selected to
demonstrate a comprehensive picture of TBI in
Ontario, which includes concussions resulting a
hospital admission or emergency department
visit.
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Performance Indicators

Mortality and readmission rates were calculated
using indirect standardization (Indicators 2,11).
The risk-adjusted mortality logistic regression
model adjusted for age, sex, ambulance arrival,
1
and Charlson score . The rates are calculated by
dividing the crude mortality rate by the expected
mortality rate, multiplied by the provincial average
mortality rate. The same methodology was used
for 30-day readmission rate; however, it only
adjusted for age and sex.

The eleven performance indicators included in
this report were adapted from the fundamental
and priority recommendations identified in the
Clinical Practice Guideline for the Rehabilitation
of Adults with Moderate to Severe Traumatic
Brain [25] as well as the Stroke Report Card [10–
14]. ONF’s expert committees, including the
Acquired Brain Injury Committee and Data
Advisory Committee were closely involved in this
process; the Provincial Acquired Brain Injury
Network (PABIN) was also consulted.

Colour Banding for Performance
For each indicator in the 2017-18 Provincial Report
Card, LHIN performance was rank ordered in
descending order of performance except for
indicator 7b where LHIN-level data was not
available. Low performance results are desired for
most indicators (1,2,3,5,6,9,11). The highest
ranking LHINs are reported. Colour bands
demonstrate the highest (green) and lowest (blue)
ranking LHINs, respectively. In the 2017-18 LHIN
Report Cards, a green band indicates a first or
second ranking of all fourteen LHINS. A blue band
reflects the lowest performing LHINS ranked
thirteenth and fourteenth.

Indicator Analyses
The eleven indicators are population-based and
reported at provincial and former LHIN level.
Indicator 1 was reported as the incidence rate of
TBI (%) per 1,000. Indicators 4,8, and 9 were the
proportion of patients who received care and
reported as a percentage. For all time-based
indicators, descriptive analyses including mean,
standard deviation, median, and interquartile
range were estimated (Indicators 5,6,7,10), with
the exception of Indicator 3, which was reported
as a percentage of alternate level of care days to
total length of stay days. Where necessary, data
suppression occurred to ensure that the identity
of patients was not disclosed. In cases where
exact counts were suppressed for confidentiality
(Indicator 9), the average of the maximum and
minimum value was presented.

_____________________________________________________

1

The Charlson comorbidity index is a method of categorizing and weighting comorbid
conditions to predict mortality [31]. Each comorbidity category has an associated
weight and the sum of the weights is the Charlson score. Higher scores indicate
greater likelihood of mortality or higher resource use.
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Results
The results of this report are presented in three sections:
1. TBI Report Cards (2017/18)
The first TBI Report Card for the province of
Ontario. It also includes individual report cards
for each of the former 14 LHINs in the province.
The results of the report cards reflect data from
the 2017-18 fiscal year.

2. Provincial Trends
Provincial trends in TBI indicators from 2013/14 to
2017/18 including a provincial 5-year summary
table and graphical presentations of data by
indicator. Age- and sex-specific data were
presented for all indicators, excluding indicators 2
and 11, which were age- and sex-adjusted
mortality and readmission rates, respectively.

3. Regional and LHIN Trends
A 5-year summary of the LHIN trends in TBI
indicators from 2013/14 to 2017/18. Indicators
are presented graphically by LHIN within region.
The five regions include: (1) West (Erie St. Clair,
South West, Wellington Waterloo, and Hamilton,
Niagara, Haldimand, Brant LHINs); (2) Central
(Central West, Mississauga Halton, Central, and
North Simcoe Muskoka LHINs); (3) Toronto
(Toronto Central LHIN); (4) East (Central East,
South East, and Champlain LHINs); and (5) North
(North East and North West LHINs)
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TBI Report Cards (2017/18)

Ontario TBI Report Card, 2017/18
Indicator
no.

Care
continuum
category

Indicator

2017/18
(2016/17)

Variance
across LHINs
(min-max)

Highest
ranking
LHINs1

1

Prevention

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)

2.39 (2.35)

1.85-3.42

5, 8

2

Prevention

Annual risk-adjusted mortality rate within 30 days of admission for TBI2 (%)

13.32 (13.54)

10.98-25.98

2, 12

3

Proportion of alternate level of care days to total length of stay in acute care (%)

24.31 (27.44)

12.90-36.34

2, 3

Proportion of acute TBI patients discharged from acute care and admitted to
inpatient rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation

19.97 (21.16)

12.68-28.52

1, 7

5

Acute
management
Acute
management
Rehabilitation

17(19)

10.5-34.5

13, 9

6

Rehabilitation

9 (9)

5-27

1, 3

7

Rehabilitation

4 (4)

3-7

12, 6

8

Reintegration

76.12(75.13)

42.86-87.30

13, 5

67.32(68.98)

55.80-82.56

2, 10

5.70 (4.87)

1.29*-9.64

3, 5, 13

4

9

Reintegration

Median days from discharge from acute or inpatient rehabilitation to first homecare
therapy visit
Median number of homecare therapy visits among TBI patients discharged from
inpatient acute inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP
follow-up assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up
assessment with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC3 (%)

10

Reintegration

Mean total LOS days in institutional-based care in the first 90 days from TBI onset3 (%)

7.92 (7.62)

5.29-9.09

8, 13

11

Reintegration

Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

4.18 (4.18)

3.02-4.99

6, 11

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1 The top two ranked LHINS. Low results desired for indicators 1,2,3,5,6,9,11.
2 Patients who were alive when they arrived at the emergency department and admitted to
hospital were included in the 30-day mortality rate.
3 Excluding patients originating from LTC/CCC.
Note: Complex continuing care (CCC); Length of stay (LOS); Long-term care (LTC); Traumatic brain
injury (TBI).

LOCAL HEALTH INTEGRATION NETWORKS (LHINs)
1.
2.
3.
4.
5.
6.
7.

Erie St. Clair
South West
Waterloo Wellington
Hamilton Niagara
Haldimand Brant
Central West
Mississauga Halton
Toronto Central

8.
9.
10.
11.
12.
13.
14.

Central
Central East
South East
Champlain
North Simcoe Muskoka
North East
North West
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Provincial Report Card
Summary
Overall, the 2017/18 Ontario TBI Report Card
shows improvement in four indicators (2,3,5,10),
decline in three indicators (1,4,9), and remained
consistent in three indicators (6,7,11) when
compared with the previous fiscal year. Slight
and contrasting changes were observed within
Indicator 8 in that the proportion of patients with
TBI discharged from inpatient rehabilitation with
a general practitioner/family practitioner followup assessment within 30 days of discharge
increased (Indicator 8a) while the proportion with
a follow-up assessment with a specialist within
180 days of discharge decreased (Indicator 8b).
The provincial incidence rate of TBI in 2017/18
was 2.39% (Indicator 1), a slight increase from the
previous fiscal year (2.35%). The 30-day mortality
rate of individuals with TBI who are admitted to
the hospital (Indicator 2), though lower than the
2016/17 rate, is still quite high at 13.32%. Within
Ontario approximately 25% of total length of stay
for TBI is considered alternate level of care
(Indicator 3). In some LHINs this proportion was
as low as 12.90% but reached 36.34% in
Mississauga Halton LHIN (Indicator 3).
Less than 20% of patients with TBI are admitted
to inpatient rehabilitation after acute care
(Indicator 4) and those patients wait an average
of 17 days, in some cases up to 34.5 days, before
they are admitted (Indicator 5).

Once discharged from acute or inpatient settings,
it took approximately 9 days for patients with TBI
to receive their first homecare therapy visit in
Ontario (Indicator 6) and typically, patients with
TBI received four homecare therapy visits total
within the first 90 days (Indicator 7). Notably, in
some LHINs patients waited nearly a month (27
days) for their first visit. Similar disparities were
observed for follow-up assessments with general
practitioner or family physician with 30 days
(Indicators 8a) and specialist with 180 days
(Indicators 8b) of discharge. While the provincial
mean for these follow up assessments were
76.12% and 67.32%, respectively, in certain LHINs
these proportions were as low as 42.87% and
55.80%.
Excluding patients who originated from long-term
care/complex continuing care (LTC/CCC), 5.70% of
patients with TBI in Ontario were discharged from
acute care to CCC/LTC (Indicator 9) and on
average, patients with TBI spent approximately 8
days in any type of institutionalized-based care
within the first 90 days of TBI onset (Indicator 10).
Finally, the age- and sex-adjusted all-cause
readmission rate for patient with TBI in 2017/18
was 4.18% (Indicator 11), which did not change
from 2016/17.
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Ontario TBI Report Card, 2017/18:

ERIE ST. CLAIR LHIN

Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management
5
Rehabilitation
6
Rehabilitation
7
Rehabilitation
8

9
10
11

Reintegration

Reintegration
Reintegration
Reintegration

Indicator

2017/18
(2016/17)

Ontario
2017/18
2.39
13.32
24.31

Variance
across LHINS
(min-max)
1.85-3.42
10.98-25.98
12.90-36.34

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

2.22 (2.40)
16.43 (13.93)
24.15 (26.8)

Proportion of acute TBI patients discharged from acute care and admitted to inpatient
rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment
with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)
Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

Rank

6
13
7

28.52 (26.20)

19.97

12.68-28.52

1

15.0 (14.5)
5 (6)
4 (4)

17
9
4

10.5-34.5
5-27
3-7

4
1
7

75.39 (76.34)

76.12

42.86-87.30

8

71.6 (64.52)

67.32

55.80-82.56

5

5.96 (1.24*)
1.81
4.68 (4.20)

5.7
7.92
4.18

1.29*-9.64
5.29-9.09
3.02-4.99

9
6
12

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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SOUTH WEST LHIN

Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator
no.

5
6
7

Care
continuum
category
Prevention
Prevention
Acute
management
Acute
management
Rehabilitation
Rehabilitation
Rehabilitation

8

Reintegration

1
2
3
4

9
10
11

Reintegration
Reintegration
Reintegration

Indicator

2017/18
(2016/17)

Ontario
2017/18

Rank

2.39
13.32
24.31

Variance
across LHINS
(min-max)
1.85-3.42
10.98-25.98
12.90-36.34

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

3.38 (3.45)
10.98 (13.44)
12.9 (26.61)

Proportion of acute TBI patients discharged from acute care and admitted to inpatient
rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up
assessment with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)
Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

15.54 (17.25)

19.97

12.68-28.52

10

34.5 (27.0)
8 (5)
4 (4)

17
9
4

10.5-34.5
5-27
3-7

14
6
7

76.74 (72.09)

76.12

42.86-87.30

7

82.56 (83.72)

67.32

55.80-82.56

1

4.78 (7.03)
7.48 (7.61)
4.04 (4.08)

5.7
7.92
4.18

1.29*-9.64
5.29-9.09
3.02-4.99

6
10
5

11
1
1

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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WATERLOO WELLINGTON LHIN

Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management

Indicator

2017/18
(2016/17)

Ontario
2017/18

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

2.45 (2.29)
12.78 (14.27)
15.6 (8.93)

9

Reintegration

Proportion of acute TBI patients discharged from acute care and admitted to inpatient rehabilitation
(%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment
with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)

10
11

Reintegration
Reintegration

Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

5
6
7

Rehabilitation
Rehabilitation
Rehabilitation

8

Reintegration

2.39
13.32
24.31

Variance
across LHINS
(min-max)
1.85-3.42
10.98-25.98
12.90-36.34

Rank

8
6
2

13.28 (15.24)

19.97

12.68-28.52

13

18.5 (17.0)
5.5 (7.0)
6 (4)

17
9
4

10.5-34.5
5-27
3-7

7
2
3

78.72 (76.6)

76.12

42.86-87.30

5

57.45 (68.09)

67.32

55.80-82.56

11

1.29* (2.41)

5.7

1.29*-9.64

1

7.78 (8.1)
3.53 (3.23)

7.92
4.18

5.29-9.09
3.02-4.99

8
3

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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HAMILTON NIAGARA HALDIMAND BRANT LHIN
Ranked 1 or 2 of 14 LHINs

Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management
5
6

Rehabilitation
Rehabilitation

7

Rehabilitation

8

Reintegration

9
10
11

Reintegration
Reintegration
Reintegration

Indicator

2017/18
(2016/17)

Ontario
2017/18

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

2.44 (2.2)
13.88 (14.87)
28.3 (30.77)

Proportion of acute TBI patients discharged from acute care and admitted to inpatient
rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment
with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)
Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).

2.39
13.32
24.31

Variance
across LHINS
(min-max)
1.85-3.42
10.98-25.98
12.90-36.34

Rank

7
9
12

12.68 (14.4)

19.97

12.68-28.52

14

16 (29)
6 (4)

17
9

10.5-34.5
5-27

6
3

4 (5)

4

3-7

7

71.93 (71.43)

76.12

42.86-87.30

10

70.18 (62.50)

67.32

55.80-82.56

7

9.64 (7.59)
8.27 (7.87)
4.5 (3.63)

5.7
7.92
4.18

1.29*-9.64
5.29-9.09
3.02-4.99

14
4
10
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CENTRAL WEST LHIN

Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management
5
Rehabilitation
6
Rehabilitation
7
Rehabilitation
8

9

Reintegration

Reintegration

Indicator

2017/18
(2016/17)

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)
Proportion of acute TBI patients discharged from acute care and admitted to inpatient
rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up
assessment with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)
2

1.85 (1.72)
12.79 (12.41)
24.75 (28.36)

Ontario Variance
2017/18 across LHINS
(min-max)
2.39
1.85-3.42
13.32
10.98-25.98
24.31
12.90-36.34

Rank

1
7
9

17.12 (19.86)

19.97

12.68-28.52

8

20 (17)
12.5 (8)
6 (5)

17
9
4

10.5-34.5
5-27
3-7

9
9
3

87.3 (84.75)

76.12

42.86-87.30

1

68.25 (66.1)

67.32

55.80-82.56

8

3.33 (2.31)

5.7

1.29*-9.64

2

10

Reintegration

Mean total LOS days in institutional-based care in the first 90 days from TBI onset (%)

7.68 (6.10)

7.92

5.29-9.09

9

11

Reintegration

Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

4.11 (4.45)

4.18

3.02-4.99

7

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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MISSISSAUGA HALTON LHIN
Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management
5
Rehabilitation
6
Rehabilitation
7
Rehabilitation
8

9
10
11

Reintegration

Reintegration
Reintegration
Reintegration

Indicator

2017/18
(2016/17)

Rank

1.96 (1.82)
11.46 (15.51)
36.34 (27.77)

Ontario Variance
2017/18 across LHINS
(min-max)
2.39
1.85-3.42
13.32
10.98-25.98
24.31
12.90-36.34

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)
Proportion of acute TBI patients discharged from acute care and admitted to inpatient
rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment
with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)
Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

21.75 (24.48)

19.97

12.68-28.52

4

18.5 (19)
6 (7.5)
6.5 (5)

17
9
4

10.5-34.5
5-27
3-7

7
3
2

82.61 (75.59)

76.12

42.86-87.30

4

55.8 (50.39)

67.32

55.80-82.56

14

5.70 (5.21)
6.75 (7.37)
3.02 (4.32)

5.7
7.92
4.18

1.29*-9.64
5.29-9.09
3.02-4.99

8
12
1

3
3
14

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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CENTRAL LHIN
Ranked 1 or 2 of 14 LHINs

Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management
5
Rehabilitation
6
Rehabilitation
7
Rehabilitation
8

9

Reintegration

Reintegration

Indicator

2017/18
(2016/17)

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

Proportion of acute TBI patients discharged from acute care and admitted to inpatient
rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up
assessment with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)
2

1.86 (1.84)
11.8 (11.41)
28.87 (27.35)

Ontario Variance
2017/18 across LHINS
(min-max)
2.39
1.85-3.42
13.32
10.98-25.98
24.31
12.90-36.34

Rank

2
4
13

21.45 (21.55)

19.97

12.68-28.52

5

14.5 (13)
8.5 (9)
4 (4)

17
9
4

10.5-34.5
5-27
3-7

3
7
7

78.42 (72.22)

76.12

42.86-87.30

6

76.98 (70.63)

67.32

55.80-82.56

3

6.49 (5.40)

5.7

1.29*-9.64

10

10

Reintegration

Mean total LOS days in institutional-based care in the first 90 days from TBI onset (%)

9.09 (8.58)

7.92

5.29-9.09

1

11

Reintegration

Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

4.47 (4.84)

4.18

3.02-4.99

9

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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CENTRAL EAST LHIN
Ranked 1 or 2 of 14 LHINs

Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management
5
Rehabilitation
6
Rehabilitation
7
Rehabilitation

Indicator

2017/18
(2016/17)
2.11 (2.02)
13.99 (13.78)
17.07 (28.05)

Ontario Variance
2017/18 across LHINS
(min-max)
2.39
1.85-3.42
13.32
10.98-25.98
24.31
12.90-36.34

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

Rank

4
10
4

19.89 (20.32)

19.97

12.68-28.52

6

11 (21.5)
13 (12)
3 (3)

17
9
4

10.5-34.5
5-27
3-7

2
10
14

70.4 (76.72)

76.12

42.86-87.30

12

64 (79.31)

67.32

55.80-82.56

9

4.60 (4.17)

5.7

1.29*-9.64

4

9

Reintegration

Proportion of acute TBI patients discharged from acute care and admitted to inpatient
rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment
with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)

10

Reintegration

Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)

8.15 (7.02)

7.92

5.29-9.09

7

11

Reintegration

Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

4.59 (4.32)

4.18

3.02-4.99

11

8

Reintegration

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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SOUTH EAST LHIN

Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator
no.

5
6
7

Care
continuum
category
Prevention
Prevention
Acute
management
Acute
management
Rehabilitation
Rehabilitation
Rehabilitation

8

Reintegration

1
2
3
4

Indicator

2017/18
(2016/17)

Ontario
2017/18

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

3.23 (3.08)
15.18 (18.73)
25.5 (45.45)

Proportion of acute TBI patients discharged from acute care and admitted to inpatient rehabilitation (%)

9

Reintegration

Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute inpatient
rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up assessment
within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment with a
specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)

10
11

Reintegration
Reintegration

Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

*Exact counts supressed for privacy reasons, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).

2.39
13.32
24.31

Variance
across LHINS
(min-max)
1.85-3.42
10.98-25.98
12.90-36.34

Rank

10
12
10

18.63 (16.9)

19.97

12.68-28.52

7

24 (24)
6 (14)
6 (4)

17
9
4

10.5-34.5
5-27
3-7

12
3
3

57.14 (80)

76.12

42.86-87.30

13

80 (73.33)

67.32

55.80-82.56

2

4.64 (5.22)

5.7

1.29*-9.64

5

8.82 (7.50)
3.82 (4.55)

7.92
4.18

5.29-9.09
3.02-4.99

3
4
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CHAMPLAIN LHIN

Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator
no.

5
6
7

Care
continuum
category
Prevention
Prevention
Acute
management
Acute
management
Rehabilitation
Rehabilitation
Rehabilitation

8

Reintegration

1
2
3
4

9
10
11

Reintegration
Reintegration
Reintegration

Indicator

2017/18
(2016/17)
2.68 (2.83)
15.06 (14.78)
20.36 (19.97)

Ontario Variance
2017/18 across LHINS
(min-max)
2.39
1.85-3.42
13.32
10.98-25.98
24.31
12.90-36.34

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

9
11
6

Proportion of acute TBI patients discharged from acute care and admitted to inpatient rehabilitation (%)

22.7 (22.79)

19.97

12.68-28.52

3

Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute inpatient
rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up assessment
within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment with a
specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)

30 (32)
19.5 (24)
4 (4)

17
9
4

10.5-34.5
5-27
3-7

13
13
7

72.87 (73.10)

76.12

42.86-87.30

9

60.47 (70.34)

67.32

55.80-82.56

10

4.81 (6.19)

5.7

1.29*-9.64

7

8.17 (9.51)
3.49 (4.39)

7.92
4.18

5.29-9.09
3.02-4.99

5
2

2

Mean total LOS days in institutional-based care in the first 90 days from TBI onset (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

Rank

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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NORTH SIMCOE MUSKOKA LHIN
Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management
5
Rehabilitation
6
Rehabilitation
7
Rehabilitation
8

9
10
11

Reintegration

Reintegration
Reintegration
Reintegration

Indicator

2017/18
(2016/17)

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)
Proportion of acute TBI patients discharged from acute care and admitted to inpatient
rehabilitation (%)
Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment
with a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)
2

Mean total LOS days in institutional-based care in the first 90 days from TBI onset (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).

3.42 (3.32)
11 (15.14)
26.75 (16.29)

Ontario Variance
2017/18 across LHINS
(min-max)
2.39
1.85-3.42
13.32
10.98-25.98
24.31
12.90-36.34

Rank

14
2
11

14.2 (13.53)

19.97

12.68-28.52

12

22 (11)
27 (29)
7 (5)

17
9
4

10.5-34.5
5-27
3-7

11
14
1

86.67 (77.78)

76.12

42.86-87.30

3

56.67 (48.15)

67.32

55.80-82.56

13

6.80 (1.59*)

5.7

1.29*-9.64

12

5.29 (7.14)
4.1 (3.91)

7.92
4.18

5.29-9.09
3.02-4.99

14
6
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NORTH EAST LHIN

Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator
no.

5
6
7

Care
continuum
category
Prevention
Prevention
Acute
management
Acute
management
Rehabilitation
Rehabilitation
Rehabilitation

8

Reintegration

1
2
3
4

Indicator

2017/18
(2016/17)

Ontario
2017/18
2.39
13.32
24.31

Variance
across LHINS
(min-max)
1.85-3.42
10.98-25.98
12.90-36.34

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

3.4 (3.18)
12.95 (10.34)
17.85 (29.5)

Rank

13
8
5

Proportion of acute TBI patients discharged from acute care and admitted to inpatient rehabilitation (%) 14.98 (20.72)

19.97

12.68-28.52

11

10.5 (18)
12 (21)
5 (4)

17
9
4

10.5-34.5
5-27
3-7

1
8
6

87.3 (80)

76.12

42.86-87.30

1

57.14 (68)

67.32

55.80-82.56

12

3.33 (2.86)

5.7

1.29*-9.64

2

9

Reintegration

Median days from TBI onset and admission to inpatient TBI rehabilitation
Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Median number of homecare therapy visits among TBI patients discharged from inpatient acute
inpatient rehabilitation
a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up
assessment within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment with
a specialist within 180 days of discharge (%)
Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)

10

Reintegration

Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)

9.09 (7.34)

7.92

5.29-9.09

1

11

Reintegration

Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

4.3 (3.1)

4.18

3.02-4.99

8

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).
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Ontario TBI Report Card, 2017/18:

NORTH WEST LHIN
Ranked 1 or 2 of 14 LHINs
Ranked 13 or 14 of 14 LHINs

Indicator Care
no.
continuum
category
1
Prevention
2
Prevention
3
Acute
management
4
Acute
management
5
Rehabilitation

Indicator

2017/18
(2016/17)

Ontario
2017/18

Annual age- and sex- standardized incidence rate for TBI per 1,000 population (%)
Annual risk-adjusted mortality rate within 30 days of admission for TBI1 (%)
Proportion of alternate level of care days to total length of stay in acute care (%)

3.38 (3.38)
25.38 (14.83)
16.54 (21.67)

Proportion of acute TBI patients discharged from acute care and admitted to inpatient rehabilitation (%)

9

Median days from TBI onset and admission to inpatient TBI rehabilitation
Rehabilitation Median days from discharge from acute or inpatient rehabilitation to first homecare therapy visit
Rehabilitation Median number of homecare therapy visits among TBI patients discharged from inpatient acute inpatient
rehabilitation
Reintegration a) Proportion of TBI patients discharged from inpatient rehabilitation with a GP/FP follow-up assessment
within 30 days of discharge (%)
b) Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment with a
specialist within 180 days of discharge (%)
Reintegration Proportion of TBI patients discharged from acute care to CCC/LTC2 (%)

10

Reintegration

11

Reintegration

6
7
8

Mean total LOS days in institutional-based care in the first 90 days from TBI onset2 (%)
Age- and sex-adjusted all-cause readmission rate at 30 days for patients with TBI (%)

*Exact counts supressed for privacy, the average of the maximum and minimum value presented.
1
Patients who were alive when they arrived at the emergency department and admitted to hospital were included in the 30-day mortality rate.
2
Excluding patients originating from LTC/CCC.
Note: Traumatic brain injury (TBI); General practitioner (GP); Family physician (FP); Complex continuing care (CCC); Long-term care (LTC).

2.39
13.32
24.31

Variance
across LHINS
(min-max)
1.85-3.42
10.98-25.98
12.90-36.34

Rank

12
14
3

17.02 (21.37)

19.97

12.68-28.52

9

20 (11)

17

10.5-34.5

9

17 (11)
3 (3)

9
4

5-27
3-7

11
14

42.86 (64.52)

76.12

42.86-87.30

14

71.43 (51.61)

67.32

55.80-82.56

6

6.52* (7.14)

5.7

1.29*-9.64

11

6.16 (6.03)

7.92

5.29-9.09

13

4.99 (4.59)

4.18

3.02-4.99

14
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Provincial Trends Over Time
(2012/13 to 2017/18)

Provincial Summary of Trends
(2012-13 to 2017-18)
Prevention

Rehabilitation

Provincial data demonstrate rising incidence rates
of moderate-to-severe TBI, from 1.86 per 1,000
population in 2013-14 to 2.39 per 1,000 population
in 2017-18 (Indicator 1). Demographic trends show
higher incidence of TBI in patients aged 16-64 years
and female patients, when compared to their older
(65+ years) or male counterparts, respectively.
Correspondingly, the annual risk-adjusted mortality
rate within 30 days of admission for patients with
TBI rose slightly across the 2013-14 to 2017-18 time
periods, from 12.77 to 13.32 deaths (Indicator 2).

In terms of the median number of days from TBI
onset and admission to inpatient TBI rehabilitation
(Indicator 5), there was a five-day change from
2013-14 (22 days, IQR=12-37) to 2017-18 (17 days,
IQR=9-36). Older (65+ years) and female patients
were admitted to inpatient TBI rehabilitation
sooner than their younger (16-64 years) and male
counterparts.

Acute Management
From 2013-14 to 2017-18, the proportion of
alternate level of care (ALC) days to total length of
stay in acute care per 100 days increased from
20.55% to 24.31% (Indicator 3). This indicates that
in Ontario approximately a quarter (24.31%) of total
LOS days in acute care for TBI were considered ALC
days in Ontario. Highest proportions were
consistently observed in older populations (65+
years) where nearly 30% of LOS days were ALC.
In terms of discharging patients with TBI from
acute care and admitting them to inpatient
rehabilitation, a slight increase occurred between
2013-14 (18.67%) and 2017-18 (19.91%), with the
greatest proportion (21.16%) found in 2014-15 and
2016-17 (Indicator 4). Greater proportions of male
patients were discharged from acute care and
admitted to inpatient rehabilitation than female
patients across all five years.

Regarding homecare therapy visits (i.e., social work,
occupational therapy, physiotherapy or speech
language pathology), the proportion of patients
discharged from acute or inpatient rehabilitation
and followed by homecare service (Indicator 6)
increased annually from 2013-14 (28.91%) to 201718 (37.12%). The median number of days between
discharge from acute or inpatient rehabilitation to
the first homecare therapy visit was, for the most
part, consistent at 9 days during the 5-year time
frame; however, given the broad interquartile
range, the heterogeneity of this population must
be noted in this interpretation. The trends show
that those aged 65+ years had their first homecare
therapy visit sooner after discharge than younger
patients (16-64 years). The same trend is evident
for sex in that men had homecare therapy visits
sooner than women. The median number of
homecare therapy visits among patients with TBI
discharged from acute or inpatient rehabilitation
remained at four from 2013-14 to 2017-18
(Indicator 7). While male patients received their
first visit sooner, female patients had a slightly
greater number of visits. In every year from 201314 to 2017-18, older patients (65+) had one more
homecare visit than younger patient (16-64 years).

Reintegration
Once discharged from inpatient rehabilitation,
approximately 75% of patients with TBI had a
follow-assessment with a general practitioner (GP)
or family physician (FP) within 30 days (Indicator 8).
This proportion has increased slightly across the 5year time span, from 74.20% in 2013-14 to 76.12%
in 2017-18. In this time frame, a greater proportion
of older patients (65+ years) had a follow-up
assessment with GP or FP within 30 days than
younger patients (16-64 years). In contrast, a
declining trend was found in the proportion of
patients who had a follow-up assessment with a
specialist within 180 days of discharge from
inpatient rehabilitation. In 2013-14, 72.27% of
patients had a specialist follow-up assessment
within 180 days of discharge; by 2017-18 it had
decreased to 67.32%. The data show that over a 5year period more young patients (16-64 years) and
male patients have specialist appointments within
180 days than older (65+ year) and female patients.
In Ontario, from 2013-14 to 2017-18, there was a
small increase (4.8% to 5.7%) in the proportion of
patients with TBI discharged from acute care to
complex continuing care (CCC) or long-term care
(LTC). Greater proportions of older patients (65+)
and female patients entered CCC/LTC following
discharge from acute care than younger patients
and male patients (Indicator 9). In terms of total
LOS day in institution-based care within the first 90
days of TBI onset (Indicator 10), the mean number
of days remained relatively stable from 2013-14
(Mean =7.50 days, SD+ 17.15) to 2017-18
(Mean=7.92 days, SD+ 17.92). Finally, there was a
small reduction in the provincial age- and sexadjusted all cause readmission rate at 30 days for
patients with TBI over the 5-year period from 4.68%
to 4.18% (Indicator 11).
30

Indicator 1

Annual age- and sex- standardized incidence rate for TBI per 1,000 population from 2013/14 to 2017/18 in Ontario by
(i) age group and (ii) sex
(i)

(ii)

Indicator 2

Annual risk-adjusted mortality rate within 30 days of admission for TBI from 2013/14 to 2017/18 in Ontario
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Indicator 3

Proportion of alternate level of care days to total length of stay in acute care from 2013/14 to 2017/18 in Ontario by
(i) age and (ii) sex
(i)

(ii)

Indicator 4

Proportion of acute TBI patients discharged from acute care and admitted to inpatient rehabilitation from 2013/14 to 2017/18 in
Ontario by (i) age and (ii) sex.
(i)

(ii)
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Indicator 5

a) Median days and interquartile range from TBI onset and admission to inpatient TBI rehabilitation from 2013/14
to 2017/18 in Ontario.

b) Median days from TBI onset and admission to inpatient TBI rehabilitation from 2013/14 to 2017/18 in Ontario by
(i) age group) and (ii) sex
(i)

(ii)
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Indicator 6a

a) Median and interquartile range for number of days from discharge from acute or inpatient rehabilitation to first
homecare therapy service (i.e., social work, occupational therapy, physiotherapy or speech language pathology)
from 2013/14 to 2017/18 in Ontario.

b) Median number of days from discharge from acute or inpatient rehabilitation to first homecare therapy visit (i.e.,
social work, occupational therapy, physiotherapy or speech language pathology) from 2013/14 to 2017/18 in Ontario
by (i) age group and (ii) sex.
(i)

(ii)

34

Indicator 6b

Proportion of patients discharged from acute or inpatient rehabilitation and followed by homecare service (i.e.,
social work, occupational therapy, physiotherapy or speech language pathology) from 2013/14 to 2017/18 in Ontario.
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Indicator 7

a) Median and interquartile range number of homecare therapy visits (i.e., social work, occupational therapy,
physiotherapy or speech language pathology) among TBI patients discharged from inpatient acute or inpatient
rehabilitation from 2013/14 to 2017/18 in Ontario.

b) Median number of homecare therapy visits (i.e., social work, occupational therapy, physiotherapy or speech
language pathology) among TBI patients discharged from inpatient acute or inpatient rehabilitation from 2013/14 to
2017/18 in Ontario by (i) age group) and (ii) sex.
(i)

(ii)
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Indicator 8a

Proportion of TBI patients discharged from inpatient rehabilitation with a general practitioner/family physician
follow-up assessment within 30 days of discharge from 2013/2014 to 2017/2018 in Ontario by (i) age group and (ii) sex.
(i)

(ii)

Indicator 8b

Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment with a specialist (i.e.,
neurology, neurosurgery, psychiatry, or physical medicine) within 180 days of discharge from 2013/2014 to 2017/2018
in Ontario by (i) age group and (ii) sex.
(i)

(ii)
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Indicator 9

Proportion of TBI patients discharged from acute care to complex community care/long-term care (CCC/LTC) from
2013/14 to 2017/18 in Ontario (excluding patients who originated from CCC/LTC) by (i) age group and (ii) sex.
(i)

(ii)

38

Indicator 10

a) Mean and standard deviation of the total length of stay days for admitted patients in institution-based care in
the first 90 days from TBI onset from 2013/2014 to 2017/18 in Ontario.

b) Mean and standard deviation of the total length of stay days for admitted patients in institution-based care in
the first 90 days from TBI onset in Ontario from 2013/2014 to 2017/18 by (i) age group and (ii) sex.
(i)

(ii)
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Indicator 11

Age- and sex-adjusted all-cause readmission rate (%) at 30 days for patients with TBI from 2013/14 to 2017/18 in Ontario.
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Ontario Regional and LHIN
Trends in TBI Indicators
(2012/13 to 2017/18)

Regional and LHIN Summary of Trends
(2012/13 to 2017/18)
Prevention
Findings for all regions and LHINs align with the
increasing provincial incident rates of TBI (Indicator
1). South West and North Simcoe Muskoka LHINs
are outliers in their respective regions and are
consistently above the provincial rates of TBI and
concussion. Similarly, the South East and
Champlain LHINs in the East Region and North East
and North West LHINs in the North Region are
above the provincial incidence rate of both TBI and
concussion. In terms of mortality rate within 30
days of admission for TBI (Indicator 2), the results
for LHINs within the West, Central, Toronto, and
East regions are clustered around the provincial
mean, with the exception of the South East LHIN,
which lies above the provincial rate. Greater
variability was observed in the North region,
particularly in the North West LHIN, where the
trend increased dramatically.

Acute Management
In terms of the proportion of ALC days to total
length of stay in acute care (Indicator 3), while the
provincial proportion elevated slightly over the past
five years, greater variation was observed among
the LHINs. In the West region, South West and
Waterloo Wellington LHINs were consistently below
the provincial level. The Central region showed
more pronounced increases, particularly in
Mississauga Halton, Central, and North Simcoe
Muskoka LHINs. In contrast, the LHINs within the
North region showed dramatically decreasing
trends.

Upon examining the proportion of acute patients
with TBI discharged from acute care and admitted
to inpatient rehabilitation (Indicator 4), differences
in trends were observed within and between
regions. Within the West region, Erie St. Clair LHIN
was consistently higher than the other LHINs in the
region, which were clustered below the provincial
mean. The LHINs in the Central and East regions
were predominantly clustered around the
provincial mean, excluding North Simcoe Muskoka
LHIN, which remained below the average over the
5-year period. Overall, the North region showed
decreasing trends in both LHINs, with the North
East LHIN consistently measuring below the
provincial mean. The number of days from TBI
onset and admission to inpatient TBI rehabilitation
(Indicator 5) appears to be decreasing in Ontario.
This trend is reflected across all LHINs, excluding
South West and Champlain LHINs where the
number of days has increased over five years.

Rehabilitation
The median number of days from discharge from
acute or inpatient rehabilitation to the first
homecare therapy visit remained at nine for most
of the 5-year period within the province; however,
there was substantial variability among regions and
LHINs (Indicator 6). Every LHIN within the West
region performed well on this indicator and was
consistently below the provincial mean. Most LHINs
within the Central region were clustered around
the mean, except for North Simcoe Muskoka LHIN,

which despite showing improvement over time,
was a clear outlier and remained well above the
other LHINs and the province. Similarly, the
Champlain LHIN performed poorly relative to the
other LHINs within the East region and
demonstrated worsening trends over time. The
Toronto region, which in most indicators closely
mirrored the provincial trend, consistently showed
a greater number of days than the province during
this period. Once more, the North East and North
West LHINs had contrasting trends, with the North
East LHIN showing substantial improvement,
though both LHINs remained above the provincial
median over the five years.
Though the median number of homecare therapy
visits for patients with TBI discharged from
inpatient acute or rehabilitation in Ontario
remained at four throughout the 5-year period
(Indicator 7), many LHINs demonstrated increasing
trends (i.e., Hamilton Niagara Haldimand Brant,
Waterloo Wellington, Central West, North Simcoe
Muskoka, and North West LHINs). The Mississauga
Halton and South East LHINs showed decreasing
trends; however, both remained above the
provincial median. In contrast, the Central East and
North West LHINs were consistently below the
provincial median and the other LHINs in their
respective regions.
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Reintegration
Approximately three quarters of patients with TBI
discharged from inpatient rehabilitation have a
follow up assessment with a GP/FP within 30
days (Indicator 8). This proportion was consistent
across the province from 2013/14 to 2017/18.
The LHINs within the West, Central, Toronto, and
East regions were tightly clustered around the
mean. However, the South East LHIN (East
region) diverged from the other LHINs within the
region and the provincial average in 2017/2018.
Again, the opposing trends were observed within
the North region. The North East LHIN
demonstrated an increasing trend, whereas the
North West LHIN, which was consistently below
the provincial mean, decreased further over the
5-year period. When compared to the proportion
of TBI patients from inpatient rehabilitation who
visited a GP/FP within 30 days discharge, fewer
had a follow-up assessment with a specialist with
180 days of discharge. Furthermore, there was
greater variation within and among regions. The
South East and North West LHINs, which
performed poorly in follow-up GP/FP visits,
showed positive trends in follow-up assessments
with specialists. In the West region, the South
West LHIN had consistently high proportions,
whereas Waterloo Wellington LHIN declined over
time. The Mississauga Halton and North Simcoe
Muskoka LHINs of the Central region also saw
declining trends within these five years.

In the province, the proportion of patients
discharged from acute care to CCC/LTC showed a
slight increase from 2013/14 to 2017/18 (Indicator
9); however, the regions and LHINs exhibited great
variability across the period. Increasing trends were
observed in Hamilton Niagara Haldimand Brant,
North Simcoe Muskoka, Toronto, South East, and
North West LHINs. The mean total length of stay in
institution-based care in the first 90 days from TBI
onset increased slightly within the province
(Indicator 10), though greater fluctuations were
observed in the regions. The North Simcoe
Muskoka LHIN showed a large reduction in the
total length of institutional stay (days) compared to
the rest of the Central region. Similarly, North West
LHIN maintained a lower average than the province
however, the North East LHIN showed an
increasing trend in institutional.
Overall, the trend of readmission rates at 30 days
for patients with TBI appears to be decreasing in
across the province (Indicator 11), with increasing
trends observed in Toronto, Hamilton Niagara
Haldimand Brant, Central West, South East, North
East, and North West LHINs. A few LHINs (Waterloo
Wellington, Central West, and North East)
maintained consistently lower proportions when
compared to other LHINs and the province.
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Indicator 1

Annual age- and sex- standardized incidence rate for TBI per 1,000 population from 2013/14 to 2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 2

Annual risk-adjusted mortality rate within 30 days of admission for TBI from 2013/14 to 2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 3

Proportion of alternate level of care (ALC) days to total length of stay (LOS) in acute care from 2013/14 to 2017/18 in
Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 4

Proportion of acute TBI patients discharged from acute care and admitted to inpatient rehabilitation from 2013/14 to
2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 5

Median days from TBI onset and admission to inpatient TBI rehabilitation from 2013/14 to 2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 6a

Median number of days from discharge from acute or inpatient rehabilitation to first homecare therapy visit (i.e., social work,
occupational therapy, physiotherapy or speech language pathology) from 2013/14 to 2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 7

Median number of homecare therapy visits (i.e., social work, occupational therapy, physiotherapy or speech language
pathology) among TBI patients discharged from inpatient acute or rehabilitation from 2013/14 to 2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North

50

Indicator 8a

Proportion of TBI patients discharged from inpatient rehabilitation with a general practitioner/family physician follow-up
assessment within 30 days of discharge from 2013/14 to 2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 8b

Proportion of TBI patients discharged from inpatient rehabilitation with a follow-up assessment with a specialist (i.e., neurology,
neurosurgery, psychiatry or physical medicine) within 180 days of discharge from 2013/14 to 2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 9

Proportion of TBI patients discharged from acute care to complex continuing care/long-term care (CCC/LTC), excluding patients
originating from LTC/CCC from 2013/14 to 2017/18 in Ontario by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Indicator 10

Mean total length of stay days in institution-based care in the first 90 days from TBI onset (excluding patients originating from
complex community care/long-term care) in Ontario from 2013/14 to 2017/18 by region.
(a) West

(b) Central

(c) Toronto

(d) East

(e) North
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Key
Messages
This report is the first comprehensive
examination of traumatic brain injury (TBI) care
across the publicly funded care continuum and
introduces the inaugural Ontario TBI Report
Card. We present trends in TBI care across the
province, by age group, sex and regions based on
the most recent data (2013/14 to 2017/18)
available at the time of writing this report.
The incidence of TBI increased from 2013/14 to
2017/18, with highest incidences observed in
more rural areas including the North Simcoe
Muskoka, North East and North West LHINs with
2017/18 rates of 3.42, 3.40 and 3.38, respectively.
Additionally, there is considerable mortality
within 30 days among individuals admitted to the
hospital with TBI (13.32% in 2017/18). The
mortality rate for TBI is higher than the most
recent figures reported for stroke (10.5% in
2017/18) [13].
While these increasing trends are concerning,
they may be attributable to greater awareness
and recognition of TBIs, particularly concussion,
by healthcare providers [9]. Additionally, more
northern and rural LHINs tended to be ranked in
the bottom two LHINs on a higher number of TBI
indicators than central and urban LHINs.
Combined with higher incidence of TBI, this
suggests that northern regions are caring for
more individuals with TBI but with fewer
resources overall. This indicates a mismatch
between the supply and demand of human and
physical resources needed by those with TBI,
thus negatively impacting health equity.

As stated previously, the TBI cohort in this report
was selected with the intention of showing a
comprehensive picture of TBI in Ontario, which
includes those diagnosed with moderate or severe
TBI as well as concussions resulting a hospital
admission or emergency department visit.
Notably, this report does not capture concussions
diagnosed by physicians in community settings.
While recently published studies indicate that
most concussions (79.2%) in Ontario are
diagnosed in an emergency department [9], this
proportion is declining as concussions are
increasingly diagnosed by general practitioners in
community settings [9,26]. Future iterations of this
report card will aim to delineate these cohorts and
evaluate them separately.
According to the results of this report,
approximately 25% of the total length of stay
(LOS) days for patients with TBI in Ontario were
considered alternate level of care (ALC) days in
2017/18. While this is lower than the percentages
reported for stroke (31.1% in 2017/18) [13], it
demonstrates that the system needs realignment.
This may be particularly important for older
patients (65+ years) with TBI, who have higher
proportions of ALC days (30%). According to the
Canadian Institute for Health Information (CIHI),
the average hospital stay in Ontario costs $5,640
[27], though for seniors with TBI, these costs may
be much higher. For example, the average per
diem cost of a hospital bed for seniors is $840
[28]. Using the total LOS days from 2017/18, the
estimated hospitals costs for seniors could be up
to $8,400 (10 days). Reducing the proportion of
ALC days would not only translate to healthcare
cost savings but could also improve the patient
outcomes by directing them to appropriate
rehabilitative care more quickly. As another
example, the average Home and Community Care
(formerly Community Care Access Center, CCAC)

cost per person in Ontario is $3,400 per year, if
ALC days are reduced by four days per person,
these savings would cover the cost of their Home
and Community Care. As individuals with a TBI
spend more time receiving community care than
receiving care from any other level in the care
continuum, redistributing ALC savings to
community care provision is more efficient and
cost-effective given demand in the current care
continuum.
Less than 20% of patients with TBI are admitted to
inpatient rehabilitation following acute care. Given
the high rates of TBI in rural areas with nonspecialized facilities, clinicians in these regions
need access to brain injury focused clinical
support resources. This will improve the
specialization of care in repatriated and nonspecialized institutions to improve the efficacy of
the TBI care individuals receive, ultimately
reducing readmission and length of stay. Notably,
we do not know the proportion of patients who
are discharged to ambulatory rehabilitative
services other than homecare-funded
rehabilitation. To obtain a complete
understanding of the TBI treatment and
rehabilitation landscape in Ontario, changes to
existing data collection practices are required by
both community-based and third-party care
providers.
TBI is often perceived as a single event that people
recover from after treatment and a brief period of
rehabilitation. However, given the life-long and
irreversible implications of TBI, it is more accurate
to treat TBI as a complex, chronic disease process
that not only requires specialized rehabilitation
but also long-term monitoring and care [29]. From
2013/14 to 2017/18, TBI patients in Ontario have
consistently received four homecare therapy visits
after discharge from inpatient acute care or
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inpatient rehabilitation, and this is considerably
less than the number received by Ontarians who
have had a stroke (8.4 visits in 2017/18) [13].
Individuals with chronic medical conditions, such
as diabetes, can have four homecare therapy
visits in a month [30], whereas individuals with
TBI received four homecare therapy visits in six
months. Considering that the homecare therapy
visits in this report grouped together the visits for
physiotherapy, occupational therapy, speechlanguage pathology, and social work, number of
mandated rehabilitation therapy visits within the
first 180 days should be increased to improve
readmission rate, health outcomes, and caregiver
burden for those with TBI.
Given the diverse injuries and rehabilitative
needs of TBI patients (e.g., physical, cognitive,
behavioural), it is challenging to identify clear
benchmarks for the percentage of patients who
should receive rehabilitation, the optimal length
of stay in institutional care as well as the number
and type of homecare services needed. That said,
the findings of this report highlight the need for a
continued effort towards quality improvement of
and equitable access to TBI care.
It is also worth noting that in many cases a
patient’s clinical diagnosis determines their
access to care services. For example, some
community-based rehabilitation organizations
are only able to serve individuals diagnosed with
moderate to severe brain injuries thus making
those with prolonged complex symptoms after
concussion ineligible. This may mean that these
individuals rely more heavily on their family
physician, who is likely to not have specialized
knowledge in brain injury and not be able to
effectively manage brain injury patients alone.

As of 2017/18, the majority of TBI patients did have
a follow-up appointment with a GP/FP within 30 day
of discharge (75%); however, given the critical role
GP/FPs play in the care continuum and as gate
keepers to other healthcare services, continued
efforts to ensure that all patients follow-up with a
GP/FP after TBI are necessary.
From a rehabilitation perspective, the cumulative
findings of this report confirm the large
heterogeneity among individuals with TBI, which
presents challenges to the interpretation of the
data. Future iterations of the Report Card will strive
to address this by stratifying the data by TBI
severity and type of rehabilitation (general vs.
specialized). In addition, ongoing reports will profile
specific intersectional populations and elaborate
more on how their specific TBI rehabilitation needs
may differ from that of the average individual.
Specific populations for consideration are:
Seniors
Victims of intimate partner violence
Youth within the criminal justice system
Caregivers and caregiving burden
Children (<16 years)
Indigenous populations
Individuals with comorbid diagnoses

Policy Implications and Formal
Recommendations
The findings of this report have key system
implications for investing in the efficiency of the TBI
care continuum, identifying gaps between inpatient,
outpatient and community care, and align directly
with the Ministry of Health current mandates. These
include striving to “end hallway health care and
provide those living at home with additional
supports and services”, specifically to those needing

long-term care, and to “monitor and report on the
performance of the health care system and the
health of Ontarians” [29]. Ontarians’ expectations
are increasing with respect to access to timely
patient-centered care [15]. This, combined with
the rising cost of healthcare, presents a dilemma
on how health systems should respond. As such,
ONF has assembled this report to provide
evidence on the TBI landscape and support policy
makers and health system managers in
determining areas for increased system efficiency
and improved patient outcomes.
Individuals with financial, organizational, and/or
legislative authority should identify areas within
their scope, which are responsive to their specific
policy tools and construct system strategies in
response to the LHIN performance data
presented. Although a reduction in funding is
often used to attempt to increase efficiency, it is
rarely effective without corresponding
organizational and institutional strategies and can
often end up costing more [30]. As such specific
recommendations have been made to sustainably
reduce waste and duplication within the TBI care
pathway and, in theory, improve care services
without increasing costs.
The following system-level specific
recommendations are made to help address
improvements in health outcomes and return on
investment in public health as it relates to TBI.
Recommendations are complemented by
evaluation tools, projected outcomes, and
appropriate stakeholder participants.
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ORGANIZATIONAL RECOMMENDATIONS FOR TBI HEALTH SYSTEMS
1. TBI resources should be reorganized to a demandbased model instead of a population-based model to
appropriately distribute resources to underserved
northern and rural communities struggling with high
incidences of TBI.
2. Develop an immediate communication strategy to
disseminate existing open-source TBI/ABI clinical support
resources to clinicians in rural and remote areas to
increase specialized knowledge within general facilities.
3. Ontario Health Teams (OHTs) should mandate and
allocate resources to the small rural hospitals to support
the uptake of TBI knowledge and expertise using both
active (such as webinars, lectures, accreditation
programs) and passive (resource sharing) TBI educational
tools to help close the gap in TBI knowledge between
specialized and general rehabilitation facilities.
4. To address the inappropriate use of funds and
resources caused by 24% of in-hospital time being spent
in alternative levels of care, a Community Support
Coordinator with links to OHTs should be placed within
each in-patient institution to better coordinate efficient
transitions from one level of care to the next. This would
support the development of integrated care.

5. There should be a clearly identified person (e.g., case or
care coordinator, preferably someone who could follow
the patient over the continuum of care) who schedules
the first follow-up appointment with their patient’s GP
and remains connected to the patient to ensure effective
transition to longer term community-based services. This
person should be formally connected to OHTs and would
support the provision of integrated care.
6. As long-term outcomes for TBI are significantly
influenced by early intervention, financial resources
should be used to effectively organize early TBI recovery
with the aim of reducing the number of days between TBI
onset and inpatient rehabilitation admission. This will
lead to reduced care costs and demand in the long-term
as well as improve acute care outcomes.
7. Data and trends from this report should be used by
Ontario Health and OHTs to prepare for capacity building
over the next five years and prepare to meet the demand
of those living with TBI. Demands on inpatient, outpatient,
and community resources should be considered. Specific
evaluation strategies and key performance indicators
(such as return to school/work, community
independence, social integration, and stable housing)
should be agreed upon to assess how systems are
responding to changes in demand.
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STANDARDS AND THRESHOLD RECOMMENDATIONS
1. Reduce median number of days from discharge
to first homecare therapy visit from 9 to no more
than 5, as recommended by the Rehabilitative Care
Alliance's Best Practice Framework [33]. Shorter
times to homecare visits are expected to help
maintain functional gains from in-patient
rehabilitation and reduce readmission rates and
therefore emergency costs associated with ongoing
TBI care.

2. Generalized rural facilities should have at least one
senior clinician who has completed 200 hours of
specialized TBI rehabilitation. If such a clinician is not
able to work directly at the institution, then procedures
should be in place to support telephone or virtual
consultations with such a clinician to enhance the
specialization of care.
3. Increase the number of mandated homecare
therapy visits within 180 days of first visit from four to
at least eight to improve readmission rates, health
outcomes, and caregiver burden.

ABI PROVINCIAL NETWORK STAKEHOLDER RECOMMENDATIONS
1. Following the annual release of the TBI Report Card, the
provincial stakeholders (e.g., ABI Navigators, Brain Injury
Associations, ONF ABI Team, Ministry of Health, Ontario
Health Team planners and leadership) should agree upon
3-4 key areas of impact over the next year, self-identify
mechanisms of change within their capacity, and
collectively develop key performance indicators and
outcome goals. It should be recalled that these
recommendations come out of TBI data as that is were the
evidence is available but should be considered relevant to
the broader acquired brain injury sector.
2. As seniors are in the intersection of some of the more
concerning observations, such as higher mortality,
primarily caused by falls, it is crucial to work with Fall
Prevention programs, Public Health and Regional Geriatric
Programs to ensure that prevention as well as efficient
diagnosis and treatment practices are in place, such as
increased frequency and duration of clinical monitoring.

3. As this report card presents individual and average
performance of key health and financial TBI indicators of
each LHIN; hospital boards of directors, senior hospital
managers, and LHIN administrators should reference their
relative performance compared to other LHINs when setting
priorities and strategic planning to target improvement in
areas where they fall below average. As incidence of TBI is
increasing in rural and northern communities, specific
stakeholders in areas of prevention should utilize this data in
determining needs-based prevention education.
4. As healthcare falls under provincial jurisdiction,
provincially-focused ABI Conferences (e.g., Toronto ABI
Network and OBIA conferences) should incorporate a TBI
policy summit to bring together all levels of stakeholders
within TBI and set strategic priorities inferred from the
annual TBI report card. A systematic meeting process will
help hold all stakeholders accountable for participating in
evolving the TBI system and allow for regular evaluation and
feedback.
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Next Steps
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Abbreviations
ALC

Alternate level of care

CCAC

Community Care Access Centres (now Home and Community Care, HCC)

CCC

Complex Continuing Care

CIHI

Canadian Institute for Health Information

CCRS

Continuing Care Reporting System

DAD

Discharge Abstract Database

FP

Family physician

GP

General practitioner

HCC

Home and Community Care

ICD-10-CA International Statistical Classification of Diseases and Related Health
Problems, 10th Revision, Canada
ICES

Formerly known as ‘Institute for Clinical Evaluative Sciences’

LHIN

Local Health Integration Network

LOS

Length of stay

LTC

Long-term care

NACRS

National Ambulatory Care Reporting System

NRS

National Rehabilitation System

OHIP

Ontario Health Insurance Plan

ONF

Ontario Neurotrauma Foundation

RCG

Rehabilitation Client Group

RPDB

Registered Persons Database

ROI

Return on investment

TBI

Traumatic brain injury
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Appendices
Appendix A. Indicator definitions, calculations and data sources.

Note: General practitioner (GP); family physician (FP); Complex continuing care (CCC); Long-term care (LTC); Traumatic brain injury (TBI); Emergency department (ED); International Classification of
Diseases, 10th Revision, Canada (ICD-10-CA) Discharge Abstract Database (DAD); National Ambulatory Care Reporting System (NACRS); Registered Persons Database (RPDB); National Rehabilitation
System (NRS); Ontario Health Insurance Plan (OHIP) Claims Database; Continuing Care Reporting System (CCRS)
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