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Canadian Stroke Strategy Performance Measurement Manual 
 

 
 

1.0 Purpose of this Manual 
 
This manual provides the framework for monitoring and evaluation of stroke services in Canada.  It 
provides standardization and consistency for the calculation of performance measures. The focus is 
on the processes of care and impacts on patient outcomes.  It can be used by provinces, regional 
health authorities, and local service providers as a foundation for their own evaluation frameworks for 
stroke.  It guides national efforts to measure specific indicators country-wide and is aligned with 
related Canadian Stroke Strategy initiatives involving the Public Health Agency of Canada, the 
Canadian Institute for Health Information and Accreditation Canada. 
 
 
2.0 Overview 
 
The Canadian Stroke Strategy (CSS) is an initiative of the Canadian Stroke Network and the Heart 
and Stroke Foundation of Canada.  It brings together a multitude of stakeholders and partners to 
develop and implement a coordinated and integrated approach to stroke prevention, treatment, 
rehabilitation and community reintegration in every province and territory in Canada.  
 
The CSS is committed to supporting all provinces and territories in the development and 
implementation of integrated stroke strategies by providing national tools that facilitate optimal 
approaches to service organization, care delivery, evaluation, and professional development.   
 
The tools developed by the Canadian Stroke Strategy Information & Evaluation Working Group 
(IEWG) and the Professional Development & Training Working Group directly support the 
dissemination, implementation, and evaluation of the Canadian Best Practice Recommendations for 
Stroke Care.  All tools are available through the Canadian Stroke Strategy at 
www.canadianstrokestrategy.ca.  
 
 

What is new in 2008: 
 New recommendations and performance measures on emergency medical services 

and care of stroke patients before hospital arrival; management of transient ischemic 
attack and minor stroke; components of acute inpatient care; and vascular cognitive 
impairment 

 Revised recommendations and performance measures on acute thrombolysis and 
outpatient and community-based rehabilitation 

 Grouping of performance measures for neurovascular imaging (brain imaging and 
carotid imaging) to reflect the 2008 update of the Canadian Best Practice 
Recommendations for Stroke Care  

 Refinement of case definitions and coding for analysis in stroke care 
 Pilot project on nursing-sensitive outcomes in stroke care 

http://www.canadianstrokestrategy.ca/
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3.0 Best Practice Recommendations for Stroke Care  
(Update 2008) 

 
The Canadian Best Practice Recommendations for Stroke Care provide a synthesis of best practices 
in stroke care across the continuum and serves as a framework for provinces, territories and regional 
health authorities as they develop and implement integrated stroke strategies.  They are the result of 
an extensive review of international stroke research and published evidence-based best practice 
recommendations or guidelines for stroke care across the continuum. 
 
 

The full Canadian Best Practice Recommendations for Stroke Care  
document can be accessed at: 

 
www.cmaj.ca   (publication date December 2nd, 2008). 

 
 
 
4.0 Canadian Stroke Strategy Information and Evaluation Platform  
   
The mandate of the Information and Evaluation Working Group (IEWG) is to develop and implement 
an evaluation framework for the Canadian Stroke Strategy that incorporates: (1) a strategic evaluation 
of the implementation of the national strategy, and (2) an evaluation of the impact of provincial, 
regional, and local stroke activities and initiatives on the processes and outcomes of care for stroke 
patients.  The Information and Evaluation Working Group is comprised of experts in stroke care 
delivery, epidemiology, and performance measurement.  The Canadian Stroke Strategy Performance 
Measurement Manual provides detailed performance measures to address the latter goal of the 
IEWG, specifically the impact of implementing the stroke best practice recommendations on 
processes of care, and the short, medium, and long-term impacts on patient health outcomes. 
 
Within the Canadian stroke guidelines and performance manual, the “continuum of stroke care” is 
defined as having the following components: 

 primary prevention, health promotion and public awareness 
 hyperacute stroke management 
 acute stroke management  
 stroke rehabilitation and community reintegration  
 prevention of stroke recurrence (secondary prevention) 
 long-term recovery 

 
 
4.1 Performance Measurement Framework 
 
This framework for evaluation has evolved as integrated stroke strategies have been implemented by 
provincial, regional, and local stroke champions and as best practices have been adopted by 
providers.  The evaluation framework is multidimensional.  It considers measurement of successes 
and opportunities related to the implementation of the Canadian Stroke Strategy from a national 
perspective.  Secondly, the framework is structured to consider the extent to which integrated stroke 
strategies have been implemented at the provincial, regional, and local levels.  Thirdly, the framework 
addresses the impact implementation has had on quality of care and outcomes (Figure 1).  It is this 
third dimension that is the primary focus of this performance measurement manual, and provides a 
standardized approach to in-depth monitoring of processes and outcomes of stroke care. 

http://www.cmaj.ca/
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Figure 1: Conceptual Model of Stroke Performance Measurement  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.2 Selection of Performance Measures 
 
The IEWG advisory group reviewed each best practice recommendation and developed a 
corresponding set of evidence-based performance measures to monitor the quality of stroke care in 
the pre-hospital, acute care, rehabilitation, and community settings.  Performance measures were 
identified and selected using a rigorous process, similar to that used to develop the stroke best 
practice recommendations.   A comprehensive literature review was conducted to identify existing 
measures and validate proposed measures, followed by a modified-Delphi consensus process.  Many 
of the performance measures included in this manual were adopted from a series of consensus 
panels held from 2004 – 2006 as parts of the Canadian Stroke Quality of Care study.1  Through this 
study a core set of performance measures were identified for acute stroke care, secondary stroke 
prevention, telestroke and stroke rehabilitation, the latter in collaboration with the Stroke Canada 
Optimization of Rehabilitation through Evidence (SCORE) project.2 Additional measures for this 
manual were identified through the literature reviews conducted as part of the best practice 
recommendation development process, and those suggested by the best practices task groups during 
their deliberations in the formation of each recommendation.  The proposed performance measures 
were reviewed and refined by the IEWG advisory group and finally confirmed by a national consensus 
panel.   
 

                                                 
1 Canadian Stroke Quality of Care panel reports available at www.canadianstrokestrategy.ca > resources > evaluation 
2 SCORE (Stroke Canada Optimization of Rehabilitation through Evidence) evidence-based recommendations for the upper and lower extremities and risk assessment post-stroke 2007. Ottawa 

(ON): Canadian Stroke Network; 2007. Available: www.canadianstrokenetwork.ca/eng/tools/downloads/SCORE_EBR_Aug2307.pdf 

Best 
Practices 

Engage 
Stakeholders

Measure
ment

Economic 
Model 

Professional 
Development

Canadian Stroke Strategy  
Strategic Priorities 2008 

BC AB SK MB ON QC NS NB NL PEI NT, YK, 
NU 

Region 

Organization 

Patient/Family/Caregiver 

 
 
I 
P 
L 
E 
M 
E 
N 
T
A 
T 
I 
O 
N 

 
I 
M 
P 
A 
C 
T 



Canadian Stroke Strategy  Performance Measurement Manual 2008 

Information & Evaluation December 2008 4 
2008 Update 

To be included in the stroke evaluation framework and performance manual, performance measures 
had to meet the following criteria: 

 Relevance: direct relationship of the performance measure to a stroke best practice 
recommendation; 

 Validity:  sufficient scientific evidence to support a link between the performance of that 
indicator and overall positive outcomes when the corresponding best practices are 
implemented; 

 Importance: considered a priority in both best practice implementation and ongoing 
measurement; 

 Room for Improvement:  there is an opportunity to improve care in most stroke care delivery 
centres in Canada and it is plausible to expect that quality improvement activities will lead to 
improvement in the results of this indicator; 

 Feasibility: data to measure this indicator are available and accessible and not cost 
prohibitive. 

 
Each performance measure that is included with the stroke best practice recommendations is 
accompanied by ‘measurement notes’ which identify potential data sources, methods to enhance data 
collection, challenges to data access, potential data quality issues, and identifies where sub-group 
stratification or risk adjustment is required. 
 
Through the IEWG consensus panel (September 2005), a core set of 19 performance measures were 
selected for stroke care across the continuum (Appendix 1).  These have been incorporated into the 
best practice recommendations where appropriate, and are identified by the notation (core) at the end 
of appropriate measures in this document indicating they are part of the core set.  Additional 
performance measures have been provided here for several recommendations, which are not 
included in the best practices documents, to provide opportunities for a more comprehensive 
evaluation of the degree to which the recommendations have been achieved, and capture the nature 
of each recommendation and its associated nuances.  
 
It is not expected that each group implementing the stroke best practice recommendations will be able 
to collect and monitor all performance measures defined in this manual.  The most significant 
measures have been highlighted in bold. These should be considered first when setting up a 
performance measurement system to monitor the quality of stroke care.  The remaining measures are 
provided for those groups who are able to conduct a more extensive evaluation of stroke practice and 
for those who are implementing targeted quality improvement initiatives for specific best practice 
recommendations. Note that some performance measures are relevant to more than one 
recommendation.  For clarity we have added all relevant indicators within each section, therefore 
some measures are repeated intentionally. 
 
 
4.3 Implementation and Monitoring of Performance Measures  
  
Evaluation of integrated stroke strategy initiatives and stroke care occurs at all levels of engagement 
and from the perspectives of a range of stakeholders. National, provincial, and regional/local stroke 
organizations have established goals and priorities, and the activities to measure stroke performance 
need to align with these differing priorities (Figure 2).  The core indicators identified by the CSS 
(Appendix 1) serve as building blocks from which we can create a system or structure of interlinking 
multi-level indicators that show the impact of integrated stroke strategies and implementation of best 
practices on patients, communities, and provinces. 
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Figure 2: Hierarchy of Stroke Performance Priorities 

At the national level, has CSS participates in stroke surveillance initiatives 
in partnership with the Public Health Agency of Canada and the 
Canadian Institute of Health Information.  Performance measures at 
this level focus on broader outcome measures including rates of 
stroke patient admission to acute care hospitals and inpatient 
rehabilitation, hospital length of stay, mortality rates, and 
readmission of recurrent stroke.  They reflect national chronic 
disease prevention and management directions.  Measurement 
of specific indicators that reflect the development and 
implementation of the Canadian Stroke Strategy and are 
aligned with strategic and operational priorities are 
currently in development. 
 
At the provincial level, measurement and monitoring of 
stroke care addresses infrastructure and service 
accountability with regions in provinces where 
provincial funding has been allocated for stroke 
care.  These may include ambulance bypass 
agreements, access to rehabilitation beds and 
community services for stroke.  Provinces also engage in surveillance, 
using indicators that are similar to those used at the national level, 
including hospitalization, mortality, and stroke recurrence rates.   
 
Within regional health authorities and local stroke service providers, mechanisms are being 
established to monitor more detail regarding the processes of stroke care delivery and direct 
interfaces with patients.  The focus at this level is on service delivery and quality of care in meeting the 
needs of the stroke population and individual patients.  Measures at this level include:  emergency 
medical services coordination and rates of hospital bypass; proportion of patients receiving 
neuroimaging; rates of acute thrombolysis; swallowing screening; stroke unit availability and 
utilization; assessment for signs of depression; and, access to stroke prevention clinics for rapid 
assessment of transient ischemic attack patients who are not admitted to hospital. 
 
 
4.4 Alignment with Accreditation Canada   
 
A subset of performance measures relevant to regional health authorities and local stroke service 
providers’ organizations are being incorporated into a new pilot program being established by 
Accreditation Canada in partnership with the Canadian Stroke Network.  This stroke-specific 
accreditation program will provide an opportunity for regional and local stroke programs to undergo a 
stroke-program surveying process as a compliment to the broader standard accreditation all 
organizations and regions currently participate in.  This new program to recognize excellence in stroke 
care is being pilot-tested in early 2009 with full release scheduled for the fall of 2009.  The new Q-
Mentum accreditation standards place a strong emphasis on measurement and several of the 
performance measures in this manual are currently being considered for incorporation as either core 
or optional measures that all participating stroke programs will collect and report on a semi-annual 
basis to Accreditation Canada.   
 
More information regarding the Stroke Designation Accreditation program can be found at: 
http://www.accreditation-canada.ca 
 
 

http://www.accreditation-canada.ca/
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Definitions 
Standards of care:  are the basis of comparison in measuring or judging the capacity, quality, content, or extent of a 
particular object of activity.  In the absence of evidence, standards may be informed by expert opinion. Standards can be 
considered as the basic requirements of a healthcare profession and are usually defined within policies, procedures, and 
standards of practice documents.  Standards specify the minimum acceptable characteristics of what constitutes quality care. 
They specify appropriate management based on strong scientific evidence and collaboration between healthcare 
professionals involved in the treatment of a given condition.  Standards of care describe the level at which the average, 
prudent provider in a given community should practice and how similarly qualified practitioners would have managed the 
patient's care under the same or similar circumstances. 

Best Practice Guidelines: are recommendations for practice or policy decisions that are informed by sufficient good quality 
evidence. They describe the most effective health care practices, interventions, and processes determined by research 
evidence and in some cases, expert opinion, and consensus.  Best practices guidelines can take the form of clinical 
practice/best practice recommendations or policy guidelines. 

Benchmark:  is the performance level which is recognised as the standard of excellence for a specific process of care or 
outcome and is used for comparisons across groups. Benchmarks provide standard values by which something can be 
measured, compared, or judged. Benchmarks can be identified through several techniques, including: validated research and 
statistical methods; identification of top performers; and the past performance of one’s own organization. 

Target:  is the level of performance that an organization aims to achieve within a specified period of time.  It is usually a value 
between the current actual level of performance and the benchmark, but could be equal to or greater than the benchmark.  
Target values take into account the resources and constraints with respect to meeting the standard of care. 

Threshold:  is the minimal acceptable level of performance.  Performance rates that fall short of the threshold are considered 
poor performance and should result in corrective action. 

4.5 Benchmarks for Stroke Care  
 
The establishment of benchmarks for stroke care performance is an ongoing initiative of the Canadian 
Stroke Strategy.  It is important that all users of this manual have a clear understanding of the term 
‘benchmark’ and the related terms of standards of care; bets practice guidelines, targets, and 
thresholds. 

 

 
 
For a small number of performance measures corresponding to best practice recommendations, 
benchmarks have been established through primary research resulting in valid and reliable ‘gold 
standards’ for performance.  For many other measures, however, clear benchmark levels of 
performance for stroke have not been well-established nationally or globally.  One of the greatest 
challenges is the lack of standard definitions of performance measures.  For example, establishing 
benchmarks for acute thrombolysis administration is challenged by the wide variety of inclusion and 
exclusion criteria included in reported denominators making published administration rates difficult to 
interpret and compare.  In addition, some of these rates are based on levels of performance within 
research protocols, rather than based on levels achieved based on best practices across hospitals. 
 
Within this performance measurement manual, benchmarks are provided where valid benchmarks are 
available through research or expert consensus.  In addition, thresholds have also been identified for 
some measures and should be considered as the minimal level of performance to be considered as 
acceptable quality of care.  As additional benchmarks and thresholds become available through the 
ongoing work of the CSS, they will be posted as interim bulletins at www.canadianstrokestrategy.ca. 
 

http://www.canadianstrokestrategy.ca/
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5.0 Case Definitions for Stroke Coding  
Consistent identification of stroke cases in administrative databases will facilitate increased 
consistency of available data, enable comparative reporting, and provide valuable information for 
ongoing benchmarking.  To achieve this goal, the Canadian Stroke Strategy has been collaborating 
with the Public Health Agency of Canada and the Canadian Institute for Health Information to create a 
standardized set of case definitions for stroke that all stakeholders will use for data analysis.  These 
codes have been confirmed through related research initiatives and expert consensus.  The 
International Classification of Diseases (ICD) codes for identification of stroke, including versions 9 
and 10, are provided in Appendix 2.  Standard codes used for stroke-related clinical investigations 
have also been identified in related projects and are provided in Appendix 3.3  Appendix 4 contains a 
list of ICD codes for selected comorbidities and potential in-hospital complications more commonly 
associated with stroke.  These case definitions and additional intervention and related-condition codes 
should be applied to all stroke performance measure analyses by all stakeholders.  
 
 
6.0 Pilot Project 2008:  Nursing Sensitive Outcomes   
There is a growing body of research suggesting that certain patient outcomes can be more directly 
linked to the activities of a specific profession.  The Nursing Sensitive Outcomes (NSOS) project has 
demonstrated that direct care activities such as symptom control and symptom management, physical 
and psychological functioning and self-care activities, which are considered nursing-specific, can have 
a measurable impact on patients.4-5   Currently within the Canadian National Stroke Nursing Council 
(NSNC), a review is being undertaken to look at nursing sensitive outcomes for stroke which would 
challenge nurses to identify and define their contribution to quality stroke care.  It is anticipated that 
nursing sensitive outcomes will be incorporated in future editions of the Canadian Best Practice 
Recommendations for Stroke Care and the performance measurement model, providing opportunities 
to standardize nursing practices nationally while encouraging professional accountability.  It is 
anticipated that the NSOS project will be linked with quality indicators in the Stroke Designation 
program of Accreditation-Canada and the Canadian Stroke Network.  
 
Throughout 2008-2009, performance measures for NSOS will be developed and proposed for 
implementation and operational definitions will be developed.  These measures will then be confirmed 
through a consensus process and pilot-tested.  Some examples of proposed topics under examination 
include measures related to the nursing activities of bladder continence, fall prevention, and pressure 
ulcers.   
 
 
7.0 Performance Measurement Manual Data Dictionary   
The remainder of this manual contains a list of performance measures that have been identified 
through a systematic process for use in measuring and monitoring processes of stroke care and the 
outcomes of care.  The performance measures are presented in sections that directly align with the 
organization of the 2008 update of those Canadian Best Practice Recommendations for Stroke Care.  
Additional measures, beyond this listed in the best practices document, are provided for some best 
practice recommendations where more extensive evaluation may be warranted, and resources may 
be available to implement them.

                                                 
3 Lindsay et al.  Validation of Stroke Coding.  World Stroke Congress Poster; September 2008, Vienna Austria. 
4  Brooten D, Naylor MD. Nurses' Effect on Changing Patient Outcomes.  Journal of Nursing Scholarship, 1995;27(2):95-99. 
5  Doran DM, Myopoulos J et al. Evidence in the palm of your hand: Development of an outcomes-based knowledge translation intervention. World Views on Evidence-

based Nursing, 2007; Second Quarter. 
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c a
tta

ck
 pa

tie
nts

 
pr

es
cri

be
d a

nti
pla

tel
et 

the
ra

py
 

on
 di

sc
ha

rg
e f

ro
m 

se
co

nd
ar

y 
pr

ev
en

tio
n c

lin
ic 

ca
re

. c  

N:
  

nu
mb

er
 of

 al
l s

tro
ke

 pa
tie

nts
 w

ho
 

ar
e d

isc
ha

rg
ed

 on
 di

sc
ha

rg
e f

ro
m 

se
co

nd
ar

y p
re

ve
nti

on
 cl

ini
c. c   

D:
  

tot
al 

nu
mb

er
 of

 is
ch

em
ic/

TI
A 

str
ok

e 
pa

tie
nts

 se
en

 in
 a 

str
ok

e p
re

ve
nti

on
 

cli
nic

 
 

Lo
ca

l c
ha

rt 
au

dit
, 

str
ok

e r
eg

ist
rie

s o
f 

pr
ev

en
tio

n c
lin

ics
 

Di
sti

nc
tio

n s
ho

uld
 be

 m
ad

e b
etw

ee
n a

nti
thr

om
bo

tic
, 

an
tip

lat
ele

t a
nd

 an
tic

oa
gu

lan
ts.

 
Im

po
rta

nt 
to 

be
 aw

ar
e t

ha
t r

ec
eiv

ing
 a 

pr
es

cri
pti

on
 

do
es

 no
t im

ply
 co

mp
lia

nc
e. 

i. 
Pr

op
or

tio
n 

of
 el

ig
ib

le 
st

ro
ke

 
an

d 
tra

ns
ien

t i
sc

he
m

ic 
at

ta
ck

 p
at

ien
ts

 w
ith

 at
ria

l 
fib

ril
lat

io
n 

pr
es

cr
ib

ed
 

an
tic

oa
gu

lan
t t

he
ra

py
 o

n 
di

sc
ha

rg
e f

ro
m

 ac
ut

e c
ar

e. 
c  

  

N:
  

nu
mb

er
 of

 al
l s

tro
ke

/T
IA

  p
ati

en
ts 

wi
th 

atr
ial

 fib
rill

ati
on

  w
ho

 ar
e 

pr
es

cri
be

d a
nti

co
ag

ula
nt 

the
ra

py
 at

 
dis

ch
ar

ge
 fr

om
 th

e e
me

rg
en

cy
 

de
pa

rtm
en

t o
r in

pa
tie

nt 
ac

ute
 ca

re
 

D:
  

tot
al 

nu
mb

er
 of

 is
ch

em
ic/

TI
A 

str
ok

e 
pa

tie
nts

 di
sc

ha
rg

ed
 fr

om
 E

D 
or

 
inp

ati
en

t a
cu

te 
ca

re
 w

ith
 a 

dia
gn

os
is 

of 
atr

ial
 fib

rill
ati

on
  

 

Lo
ca

l c
ha

rt 
au

dit
, 

str
ok

e r
eg

ist
rie

s, 
so

me
 

ad
mi

nis
tra

tiv
e 

da
tab

as
es

 

Di
ffic

ult
 to

 de
ter

mi
ne

 el
igi

bil
ity

 fr
om

 ad
mi

nis
tra

tiv
e 

da
tab

as
es

. 
 Ne

ed
 to

 de
fin

e w
hic

h m
ed

ica
tio

n g
ro

up
s w

ill 
be

 
inc

lud
ed

 fo
r t

his
 m

ea
su

re
 w

he
n r

ep
or

tin
g. 

2.6
 A

nt
ith

ro
m

bo
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Th

er
ap

y i
n 

At
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l 
Fi

br
illa

tio
n 

ii. 
Pr

op
or

tio
n 

of
 st

ro
ke

 an
d 

tra
ns

ien
t i

sc
he

m
ic 

at
ta

ck
 

pa
tie

nt
s w

ith
 at

ria
l 

fib
ril

lat
io

n 
pr

es
cr

ib
ed

 
an

tic
oa

gu
lan

t t
he

ra
py

 af
te

r 
a v

isi
t t

o 
a s

ec
on

da
ry

 
pr

ev
en

tio
n 

cli
ni

c. 
c  

N:
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er
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l s

tro
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/T
IA

  p
ati

en
ts 

wi
th 

atr
ial

 fib
rill

ati
on

 w
ho

 ar
e 

pr
es

cri
be

d a
nti

co
ag

ula
nt 

the
ra

py
 

fol
low

ing
 a 

vis
it t

o a
 se

co
nd

ar
y 

pr
ev

en
tio

n c
lin

ic 
D:

 
 to

tal
 nu

mb
er

 of
 is

ch
em

ic/
TI

A 
str

ok
e 

pa
tie

nts
 se

en
 at

 a 
se

co
nd

ar
y 

pr
ev

en
tio

n c
lin

ic 

Lo
ca

l c
ha

rt 
au

dit
, 

str
ok

e r
eg

ist
rie

s, 
so

me
 

ad
mi

nis
tra

tiv
e 

da
tab

as
es

 

Di
ffic

ult
 to

 de
ter

mi
ne

 el
igi

bil
ity

 fr
om

 ad
mi

nis
tra

tiv
e 

da
tab

as
es

. 
 Ne

ed
 to

 de
fin

e w
hic

h m
ed

ica
tio

n g
ro

up
s w

ill 
be

 
inc

lud
ed

 fo
r t

his
 m

ea
su

re
 w

he
n r

ep
or

tin
g. 
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rfo
rm
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 M
ea

su
re
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nt 

Ma
nu

al 
20

08
 

Inf
or

ma
tio

n &
 E

va
lua

tio
n 

De
ce

mb
er

 20
08

 
14

 
20

08
 U

pd
ate

 

Be
st

 P
ra

ct
ice

 
Re

co
m

m
en

da
tio

n 
Re

co
m

m
en

de
d 

Pe
rfo

rm
an

ce
 M

ea
su

re
s 

Ca
lcu

lat
io

n 
Fo

rm
ul

as
 

Da
ta

 S
ou

rc
es

 
Ad

di
tio

na
l C

om
m

en
ts

 

iii.
 

Pr
op

or
tio

n o
f p

ati
en

ts 
wi

th 
str

ok
e a

nd
 at

ria
l fi

br
illa

tio
n o

n 
as

pir
in 

an
d n

ot 
pr

es
cri

be
d 

an
tic

oa
gu

lan
t a

ge
nts

. 

N 1
: n

um
be

r o
f s

tro
ke

/T
IA

 pa
tie

nts
 w

ith
 

atr
ial

 fib
rill

ati
on

 no
t p

re
sc

rib
ed

 an
y 

an
tic

oa
gu

lan
t m

ed
ica

tio
ns

  
 N 2

: n
um

be
r o

f s
tro

ke
/T

IA
 pa

tie
nts

 w
ith

 
atr

ial
 fib

rill
ati

on
 on

 an
oth

er
 an

tip
lat

ele
t 

ag
en

t a
nd

 no
t o

n a
n a

nti
co

ag
ula

nt 
 D:

 to
tal

 nu
mb

er
 of

 is
ch

em
ic/

TI
A 

str
ok

e 
pa

tie
nts

 w
ith

 at
ria

l fi
br

illa
tio

n  

Lo
ca

l c
ha

rt 
au

dit
, 

str
ok

e r
eg

ist
rie

s, 
so

me
 

ad
mi

nis
tra

tiv
e 

da
tab

as
es

 

Im
po

rta
nt 

to 
tra

ck
 th

e t
yp

es
 of

 m
ed

ica
tio

ns
 in

clu
de

d i
n 

all
 nu

me
ra

tor
s t

o f
ac

ilit
ate

 in
ter

pr
eta

tio
n a

nd
 

co
mp

ar
iso

ns
. 

 Fo
r t

his
 m

ea
su

re
, it

 is
 im

po
rta

nt 
to 

als
o d

oc
um

en
t 

re
as

on
s w

hy
 an

tic
oa

gu
lan

ts 
no

t p
re

sc
rib

ed
 to

 en
su

re
 

va
lid

 in
ter

pr
eta

tio
n a

nd
 re

po
rtin

g o
f fi

nd
ing

s. 

iv.
 

Pr
op

or
tio

n o
f p

ati
en

ts 
co

nti
nu

ing
 to

 co
mp

ly 
wi

th 
wa

rfa
rin

 th
er

ap
y a

t 3
 m

on
ths

, 
6 m

on
ths

, a
nd

 1 
ye

ar
 

fol
low

ing
 in

itia
tio

n o
f th

er
ap

y. 

N 1
: A

ll p
ati

en
ts 

co
mp

lyi
ng

 w
ith

 w
ar

far
in 

the
ra

py
 at

 3 
mo

nth
s 

N 2
: A

ll p
ati

en
ts 

co
mp

lyi
ng

 w
ith

 w
ar

far
in 

the
ra

py
 at

 6 
mo

nth
s  

N 3
: A

ll p
ati

en
ts 

co
mp

lyi
ng

 w
ith

 w
ar

far
in 

the
ra

py
 at

 1 
ye

ar
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 T
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l n

um
be

r o
f p

ati
en

ts 
wi

th 
str

ok
e 

pr
es

cri
be

d w
ar

far
in 

the
ra

py
 

Pa
tie

nt 
qu

es
tio

nn
air

es
;  l

ab
 

re
su

lts
 ob

tai
ne

d f
ro

m 
ch

ar
t a

ud
its

 

Pr
es

cri
pti

on
s f

or
 an

tic
oa

gu
lan

ts 
do

 no
t im

ply
 

co
mp

lia
nc

e. 
 P

ati
en

ts 
sh

ou
ld 

be
 qu

es
tio

ne
d a

bo
ut 

the
ir m

ed
ica

tio
n c

om
pli

an
ce

 an
d l

ab
 re

su
lts

 sh
ou

ld 
be

 
ob

tai
ne

d. 

v. 
Pr

op
or

tio
n o

f p
ati

en
ts 

on
 

wa
rfa

rin
 w

ith
 IN

R 
in 

the
ra

pe
uti

c r
an

ge
 at

 3 
mo

nth
s, 

6 m
on

ths
, a

nd
 1 

ye
ar

 
fol

low
ing

 in
de

x s
tro

ke
 ev

en
t. 

N 1
: A

ll p
ati

en
ts 

on
 w

ar
far

in 
wi

th 
IN

R 
in 

the
ra

pe
uti

c r
an

ge
 at

 3 
mo

nth
s 

N 2
: A

ll p
ati

en
ts 

on
 w

ar
far

in 
wi

th 
IN

R 
in 

the
ra

pe
uti

c r
an

ge
 at

 6 
mo

nth
s 

N 3
: A

ll p
ati

en
ts 

on
 w

ar
far

in 
wi

th 
IN

R 
in 

the
ra

pe
uti

c r
an

ge
 at

 1 
ye

ar
 

 D:
 T

ota
l n

um
be

r o
f p

ati
en

ts 
wi

th 
str

ok
e 

pr
es

cri
be

d w
ar

far
in 

the
ra

py
 

Pa
tie

nt 
qu

es
tio

nn
air

es
;  l

ab
 

re
su

lts
 ob

tai
ne

d f
ro

m 
ch

ar
t a

ud
its

 

Pr
es

cri
pti

on
s f

or
 an

tic
oa

gu
lan

ts 
do

 no
t im

ply
 

co
mp

lia
nc

e. 
 P

ati
en

ts 
sh

ou
ld 

be
 qu

es
tio

ne
d a

bo
ut 

the
ir m

ed
ica

tio
n c

om
pli

an
ce

.  L
ab

 re
su

lts
 sh

ou
ld 

be
 

ob
tai

ne
d t

o v
er

ify
 th

er
ap

eu
tic

 ra
ng

e o
ve

r t
he

 sp
ec

ifie
d 

pe
rio

d o
f ti

me
. 

i. 
Pr

op
or

tio
n 

of
 st

ro
ke

 
pa

tie
nt

s w
ith

 m
od

er
at

e t
o 

se
ve

re
 (7

0-
99

%
) c

ar
ot

id
 

ar
te

ry
 st

en
os

is 
wh

o 
un

de
rg

o 
a c

ar
ot

id
 

in
te

rv
en

tio
n 

pr
oc

ed
ur

e 
fo

llo
wi

ng
 an

 in
de

x s
tro

ke
 

ev
en

t. 
c  

N:
  n

um
be

r o
f s

tro
ke

 pa
tie

nts
 w

ith
 se

ve
re

 
ca

ro
tid

 st
en

os
is 

wh
o u

nd
er

go
 

ca
ro

tid
 re

va
sc

ula
riz

ati
on

 
 D:

    
Al

l p
ati

en
ts 

dia
gn

os
ed

 w
ith

 st
ro

ke
 

an
d s

ev
er

e (
70

-9
9%

) c
ar

oti
d a

rte
ry 

dis
ea

se
. 

Ad
mi

nis
tra

tiv
e d

ata
,  

loc
al 

ch
ar

t a
ud

it, 
str

ok
e r

eg
ist

rie
s, 

pr
ov

inc
ial

  M
D 

bil
lin

g 
re

co
rd

s 

De
ter

mi
nin

g d
eg

re
e o

f s
ten

os
is 

ve
ry 

dif
fic

ult
 fr

om
 

ad
mi

nis
tra

tiv
e d

ata
ba

se
s –

 w
ill 

ne
ed

 to
 ob

tai
n 

inf
or

ma
tio

n f
ro

m 
ph

ys
ici

an
 co

ns
ult

 an
d/o

r s
ur

gic
al 

no
tes

. 
 Se

pa
ra

te 
re

su
lts

 fo
r c

ar
oti

d e
nd

ar
tar

ec
tom

y a
nd

 
ca

ro
tid

 st
en

tin
g. 

 

2.7
 C

ar
ot

id
 

In
te

rv
en

tio
n 

ii. 
Me

di
an

 ti
m

e f
ro

m
 st

ro
ke

 
sy

m
pt

om
 o

ns
et

 to
 ca

ro
tid

 
en

da
rte

re
ct

om
y (

CE
A)

 
su

rg
er

y. 
 c  

N:
  S

um
[LS

N 
to 

CE
A 

tim
e (

da
ys

) f
or

 al
l 

CE
A 

pa
tie

nts
] 

 D:
  n

um
be

r o
f C

EA
 pa

tie
nts

 

Ad
mi

nis
tra

tiv
e d

ata
,  

loc
al 

ch
ar

t a
ud

it, 
str

ok
e r

eg
ist

rie
s, 

pr
ov

inc
ial

  M
D 

bil
lin

g 
re

co
rd

s; 
SP

IR
IT

 to
ol 

Sh
ou

ld 
ca

lcu
lat

e m
ea

n, 
SD

, a
nd

 al
l p

er
ce

nti
les

 (m
in,

 
5, 

10
, 2

5, 
50

, 7
5, 

90
, 9

5, 
10

0)
.  M

ed
ian

 is
 st

ati
sti

c o
f 

ch
oic

e f
or

 re
po

rtin
g o

n t
his

 m
ea

su
re

. 
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n 
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Da
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es
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di
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na
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en
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iii.
 

Pr
op

or
tio

n 
of

 st
ro

ke
 

pa
tie

nt
s r

eq
ui

rin
g 

ca
ro

tid
 

in
te

rv
en

tio
n,

 w
ho

 u
nd

er
go

 
th

e p
ro

ce
du

re
 w

ith
in

 tw
o 

we
ek

s o
f t

he
 in

de
x s

tro
ke

 
ev

en
t. 

N:
 P

ati
en

ts 
un

de
rg

oin
g s

ur
ge

ry 
wi

thi
n t

wo
 

we
ek

s o
f s

tro
ke

 ev
en

t 
D:

 A
ll s

tro
ke

 pa
tie

nts
 re

qu
irin

g c
ar

oti
d 

en
da

rta
re

cto
my

 

Ad
mi

nis
tra

tiv
e d

ata
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loc
al 

ch
ar

t a
ud

it, 
str

ok
e r

eg
ist

rie
s 

Tim
e i

nte
rva

ls 
sh

ou
ld 

be
 ta

ke
n f

ro
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St

ar
t:  

tim
e o

f s
tro

ke
 sy

mp
tom

 on
se

t if
 kn

ow
n, 

or
 tim

e 
of 

ho
sp

ita
l a

rri
va

l fo
r in

ve
sti

ga
tio

n o
f s

tro
ke

 ev
en

t; t
o a

 
sto

p t
im

e o
f  d

ate
 of

 ca
ro

tid
 en

da
rta

re
cto

my
 su

rg
er

y 

iv.
 

Pr
op

or
tio

n o
f s

tro
ke

 pa
tie

nts
 

wi
th 

mo
de

ra
te 

ca
ro

tid
 

ste
no

sis
 (5

0-
69

%
) w

ho
 

un
de

rg
o c

ar
oti

d i
nte

rve
nti

on
 

pr
oc

ed
ur

e f
oll

ow
ing

 th
e i

nd
ex

 
str

ok
e e

ve
nt.

 

N:
  n

um
be

r o
f s

tro
ke

 pa
tie

nts
 w

ith
 

mo
de

ra
te 

ca
ro

tid
 st

en
os

is 
wh

o 
un

de
rg

o c
ar

oti
d r

ev
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tio

n 
D:

    
Al

l s
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ke
 pa

tie
nts
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ag

no
se

d w
ith

 
mo

de
ra

te 
ca

ro
tid
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ter

y d
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mi
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tiv
e d

ata
,  
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al 
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ar

t a
ud

it, 
str

ok
e r

eg
ist
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s, 

pr
ov
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ial

  M
D 

bil
lin

g 
re
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rd

s 

De
ter

mi
nin

g d
eg
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e o
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ten

os
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ill 
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ma
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n f
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an
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 Se
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Pr
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f s
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ro
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%
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o c
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int
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ve
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on
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e 

fol
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ing
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e i
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ke

 
ev

en
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ok
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at
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at
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e b
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l b
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n p
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y c
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n p
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ra
m 

re
fer

ra
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t m
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n m
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e m
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 st
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n d
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e p
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r r
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e r
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er
ap

y i
n 

the
 co

mm
un

ity
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r o
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: p

hy
sio

the
ra
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e p
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r r
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e r
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e c
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re
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n p
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e d
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ra
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 re
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d d
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e c
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t m
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, d
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n p
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ra
tio

n o
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r c
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d b
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r c
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y b
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; p
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e d
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ra
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n o
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d d

ur
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ve

lop
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en
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en
t tr
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kin

g o
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is 
inf
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ma
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 Go
ve
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nt 
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e c
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lly
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vi.
  C

ha
ng

e i
n f

un
cti

on
al 

sta
tus

 
us

ing
 a 

sta
nd

ar
diz

ed
 

me
as

ur
em

en
t to

ol,
 fr

om
 tim

e o
f 

ad
mi

ss
ion

 to
 an

 in
pa

tie
nt 

re
ha

bil
ita

tio
n u

nit
 fo

r s
tro

ke
 

pa
tie

nts
, to

 th
e t

im
e o

f 
dis

ch
ar

ge
 fr

om
 ho

me
 or

 
co

mm
un

ity
-b

as
ed

 re
ha

bil
ita

tio
n 

pr
og

ra
ms
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SU
M 

[D
isc

ha
rg

e f
un

cti
on

al 
sc

or
e 

–a
dm

iss
ion

 fu
nc

tio
na

l s
co

re
] fo

r 
all

 st
ro

ke
 pa

tie
nts

 pa
rtic

ipa
tin

g i
n 

ho
me

 or
 co

mm
un

ity
-b

as
ed

 
re

ha
bil

ita
tio

n p
ro

gr
am
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Nu

mb
er

 of
 pa

tie
nts

 ad
mi

tte
d t

o 
ho

me
 or

 co
mm

un
ity

-b
as

ed
 

re
ha

bil
ita

tio
n p

ro
gr

am
s f

oll
ow

ing
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ro
ke
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l a
ud

its
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ta;
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d s
tro

ke
 

re
gis

trie
s 

 

St
an

da
rd

ize
d m
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nt 
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l s
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d 

de
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 da
ta 

co
ns

ist
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d f
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too
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 pr

ov
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ion
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 re
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ita
tio

n d
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fro
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 go
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nt 
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de
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r c
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og
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n 
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s i
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se
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me
ch

an
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ou
ld 
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e t
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ur

e c
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sis
ten
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ols

 ar
e u

se
d 

an
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an

da
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m 
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g d
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ls 
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ou

ld 
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ec

ifie
d t
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na
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ter
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eta
tio

n a
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mp
ar

iso
ns

. 
 

vii
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ra
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e c
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d p
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o r
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te 
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ult
s f
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ion
,  c
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r r
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 D1
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o 

ho
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ith
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tut
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l d
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rt 
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re
gis
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s 
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re
as

ing
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he

n r
ep
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e c
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e b
etw
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an
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fer
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g c

en
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r c
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e d
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fe
rra
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e c
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 re
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l d
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ch
ar
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e 
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gis
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me
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 re
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e m
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r p
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t d
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e 
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d t
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s c
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l d
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e c
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r c
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at
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e c
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e c
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 re
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r r
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 re
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e o
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o b
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d o
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Appendix 1b:  
 
Recommended Core Indicators for the Canadian Stroke Strategy   
(Based on results of 2005 CSS Information and Evaluation Consensus Process) 
1.0 Overall Stroke Incidence 
1.1 The incidence of stroke in each province by stroke type. 

1.2   The stroke mortality rates across provinces and territories, including in-hospital, 30 – day and one-
year. 

1.3 The proportion of patients in the population who have identified risk factors for stroke including: 
hypertension, obesity, smoking history, low physical  activity, hyperlipidemia, diabetes mellitus, atrial 
fibrillation 

2.0   Public Awareness and Primary Stroke Prevention 
2.1   Proportion of the population aware of 2 or more signs of stroke 
3.0   Pre-Hospital and Emergency Stroke Care 
3.1 Proportion of acute stroke patients who arrive at hospital within 2.5 hours of stroke symptom onset for 

all stroke types 
3.2 Proportion of all ischemic stroke patients who receive acute thrombolytic therapy (tPA). 
3.3 Proportion of all thrombolysed ischemic stroke patients who receive acute thrombolytic therapy (tPA) 

within one hour of hospital arrival. 
4.0   In-Hospital Stroke Care 
4.1 The proportion of all acute stroke patients who are managed on a designated acute stroke unit at any 

point during hospitalization. 
4.2 Proportion of acute ischemic stroke patients discharged on antithrombotic therapy unless 

contraindicated. 
4.3 Proportion of acute stroke patients with atrial fibrillation who are treated with anti-coagulant therapy 

unless contraindicated.   
4.4 Proportion of stroke patients who receive a brain CT/MRI prior to hospital discharge. 
4.5 Proportion of patients discharged to their home or place of residence following an inpatient admission 

for stroke. 
5.0   Stroke Rehabilitation 
5.1 Proportion of acute stroke patients discharged from acute care to inpatient rehabilitation.   
5.2 Wait times for inpatient and outpatient stroke rehabilitation services. 
5.3 Proportion of patients discharged home or to place of residence following an inpatient rehabilitation 

admission for stroke. 
6.0   Secondary Stroke Prevention 
6.1 Proportion of patients with TIA who are discharged from the emergency department who are seen 

within 24 or 72 hours in a designated hospital-based or community secondary prevention clinic. 
6.2 Median wait time from stroke symptom onset to carotid endartarectomy surgery 
7.0   Community Stroke Care and Re-Engagement 
7.1 Proportion of acute stroke patients discharged from acute care to a long-term care home (who were 

not previously a resident of a LTC home).   
7.2 Proportion of patients who are discharged from acute care who receive a referral for home 

care/community supportive services. 
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Appendix 2:  Stroke Case Definitions  
 
The following stroke code groupings should be applied when identifying stroke cases for performance 
measurement and monitoring.  Activities related to this may include quality improvement, surveillance and 
research in stroke. 
 
The CSS is working in collaboration with the Public Health Agency f Canada Surveillance division on 
several initiatives.  The case definitions for stroke contained in the following table are aligned with codes 
used in PHAC reports on stroke care and will be applied to the stroke component of the National Diabetes 
and Chronic Disease Surveillance System (NDCSS). 

 
 Stroke subcategory ICD-9 codes* ICD-10 codes* 

1.  Acute stroke 

430 
431 
434 
436 
362.3 b 

I60 
I61 
I63 (excl. I63.6) a 
I64 d 
H34.1 b 

 

2.  Ischemic stroke (includes acute but ill-
defined cerebrovascular) 

433c 
434 c 
436 

I63 (excl. I63.6)a 
I64d 

3.  Subarachnoid hemorrhage 430 I60 

4.  Intracerebral hemorrhage 431 I61 

5.  Transient ischemic attack 435 G45 (excl. 
G45.4) c 

6.  
Cerebral Cortical Vein Thrombosis or 
Intracranial Venous Sinus Thrombosis 
(nonpyogenic) 

437.6 I63.6 a 
I67.6 

7.  Arteriovenous Malformation (cerebral) 
Arterial Malformation (cerebral) 

747.6 
747.81 

I60.8 (Ruptured) 
f 

8.  All Cerebrovascular diseases (Adult) 

430 
431 
432A 
433 
434 
436 
437 (excl 437.6) 
438 
 
 

I60 
I61 
I62 e 
I63 (Excl. I63.6) 
I64 
I65 
I66 
I67 (excl. I67.6) 
I68 
I69 
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Notes: 
 
* In all case selections, ICD9 and ICD10 coding should be applied to the 5th digit (ICD9) or 4th digit 

(ICD10) where available.  See specific notes below regarding exceptions and exclusions to the 
case codes. 

 
a. 437.6, I63.6, I67.6 – Cerebral venous thrombosis.  This is uncommon in adults (<<1% of all stroke) 

and has a different pathology compared to arterial stroke.  In children a much greater proportion of 
strokes are due to venous thrombosis.  Therefore we exclude from the adult acute stroke case 
definitions and include in the paediatric stroke cases (0 – 18 year age group).  [Note:  codes 325 
and G08 refer to septic intracranial venous thrombophlebitis and are excluded here.] 

 
b. 362.3/H34.1  - Central Retinal Artery Occlusion. Impractical to include retinal vascular occlusion if 

4th digit coding is not available; include where information is available. Huge variation will exist 
across provinces for this code, however. Overall impact of including this code may be small. 

 
c. 433/434 – Both require 5th digit coding and should not be used if it is not available; include where 

information is available and the fifth digit is coded as a ‘1’ indicating infarction present (ie. 433.x1 or 
434.x1, where x can be any number) 

 
d. I64 – Stroke, not specified as hemorrhage or infarction.  Generally included in overall acute stroke.  

Cannot be counted on its own as a separate stroke type.  Efforts should be made to reduce use of 
this code as almost all stroke patients receive a CT scan and based on the scan they should be 
able to be categorized at ischemic or hemorrhagic.  Generally, the issue seems to be that health 
records abstractors are not trained in all the possible terminology that may be used for ischemic 
stroke, and they look for the word ‘infarction’ to classify I-63.  This term is not used as frequently as 
the following list:  ischaemic stroke, small vessel stroke,  lacunar stroke, stroke from atrial 
fibrillation, ischemic cerebrovascular insult presumably from an embolic location,  right MCA stroke, 
 L MCA distribution secondary to small vessel ischemia.  Abstractors should be provided with this 
additional list and efforts made to reduce use of I-64 category. 

 
e. I62, 432 – Codes for non-specific hemorrhage or subdural hemorrhage are excluded.  To be 

consistent with past coding practices for comparison purposes, these codes are included in the “all 
cerebrovascular disease” category.  Some patients with these codes will have a hemorrhagic 
stroke syndrome rather than simply a subdural hemorrhage. 

 
f. Unruptured AV malformations and aneurysms are not considered stroke and are therefore not 

included in acute stroke case definitions.  They are coded as Q28 in ICD_10, with Q28.2 and 
Q.28.3 specifically being for the cerebral vessels. 
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Appendix 3:  Stroke-Related Investigation Codes 
 

Stroke Investigations  ICD9 (CCP) ICD10 (CCI) 

Chest X-ray  i 87.39, 87.44, 87.49 3GY10 

ECG i 89.52 2HZ24 

CT Scan  ii 87.03 3AN20 Brain 
3ER20 Head 

MRI ii  88.91 3AN40 Brain 
3ER40 Head 

Carotid Doppler i 88.71 3JE30 

Leg Dopplers i 88.77 3KG30 

Echocardiogram (2D) i 

Echocardiogram (TEE) i 
88.72 3IP30 

tPA Administration iii 
(prior to April 1st, 2009) 99.10 ii 1ZZ35HAC1 or 

1JW35HAC1 iii 

Carotid Endartarectomy 50.12 1.JE.50, 1.JE.57, 1.JE.87 

 
 
Notes: 
 

i. The diagnostic investigations listed in this table with a superscript ‘i’ have not been designated as mandatory data elements 
to be reported in the Canadian Institute for Health Information Discharge Abstract Database (DAD) and the National 
Ambulatory Care Reporting System (NACRS).  Reporting is sporadic and results should be considered an underestimate of 
actual diagnostics that stroke patients receive.  Data for these investigations should be confirmed through chart audit, 
diagnostic imaging databases and other targeted tracking mechanisms. 

 
ii. CT scans and MRI are designated for mandatory reporting in some provinces where they are a component of wait-time 

strategies, and optional to report in administrative databases in other provinces.  In addition, individual institutions across 
Canada have designated CT and MRI as mandatory reporting for internal purposes.  Results for these investigations in 
administrative data should be considered an underestimate of actual diagnostic rates for stroke patients.  Data for these 
investigations should be confirmed through chart audit, diagnostic imaging databases and other targeted tracking 
mechanisms. 

 
iii. ICD_9 and ICD_10 (until March 31st, 2009) do not include dedicated unique codes for acute thrombolysis administration 

(tPA).  The codes provided here  have been designated by the Canadian Institute for Health Information for use in coding 
tPA.  However, validation studies have shown that these codes are not consistently or exclusively used for tPA in the 
Discharge Abstract Database (DAD) and the National Ambulatory Care Reporting System (NACRS), therefore data from 
these sources on tPA administration is unreliable and should be validated with chart audit and other tracking systems.  
Effective April 1st, 2010, a dedicated ICD_10 code will be assigned for tPA administration.  This code has not been made 
available as of the publication date of this manual.  A bulletin will be posted on the CSS website when the codes are made 
public. 
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APPENDIX 4:   ICD10 codes for select comorbidities and potential 
complications   

 

Condition ICD-9 ^ ICD-10 ^ 

Hypertension 401 I-10 

Angina 411, 413.9 I-20 

Atrial Fibrillation 427.3 I-48 

Acute Myocardial Infarction 410 I-21 

Diabetes mellitus 250 E10 – E14 

 

Gastrointestinal hemorrhage 578 K-92.2 

Venous thrombo-embolism of deep 
vessels of lower extremity 453.41, 453.42 I-80 

Pneumonia 480 - 487 J-13, J-14,  
J-15 

New Stroke See Appendix 2 for stroke case definitions 

 
 
Notes: 
 
^ The condition codes provided in this list are derived from the International Classification of Disease manuals (versions 9 and 

10).  The hypertension, acute myocardial infarction and diabetes codes have been validated in published studies.  We provide 
codes in this manual for common conditions related to stroke – either as risk factors or potential complications.  Codes used 
in these contexts should be further validated as required prior to being applied in research or performance measurement 
activities.   

   
 
   
 
   
 
 
 
 


