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The Canadian Stroke Strategy

By 2010 an integrated stroke strategy will exist in every province in Canada

A knowledge translation 
strategy to:

• Move our knowledge of best care 
into practice

• Through strong partnerships
• With the CSN playing a critical role



Prevention Treatment Rehabilitation

Guidelines/Standards

Professional Development

Canadian Stroke StrategyCanadian Stroke Strategy
•Decrease the burden of stroke 

•Improve the quality and efficiency of care

Provincial/Regional Implementation of Best Practice Based on Research Evidence

Information/Evaluation

National Platforms to Support Provincial Strategies

Public Awareness

Reengagement

Coordinated Research



The Importance of Data

•• Essential for monitoring careEssential for monitoring care
– To feedback to care providers and institutions

– To inform payers (Government) that their money is 
being well spent

. . . but the data quality has to be good

•• Can be used for researchCan be used for research

. . . but the data quality has to be good



“Good Data”

• valid

• complete

• representative of the population being studied

Can privacy legislation hinder your ability to 
collect “good data”?



Outline

• Impact of Privacy Legislation in Canada

–Case study
» Registry of the Canadian Stroke Network 

(RCSN)

• Impracticability of Obtaining Consent

• The solutions
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Purpose of the RCSN
To develop a stroke database with the capacity to: 

• collect current and on-going data on stroke 
patients across Canada

• to facilitate the evaluation and monitoring of 
stroke care for:

– hospitals for continuous feedback for quality 
improvement

– health policy makers

• provide a database for investigator-initiated 
research projects



Registry of the CSN (RCSN)
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Data Transfer



Data Security

• laptop computers double password protected and 
data encrypted using BestCrypt ® software

• all personal patient information stripped before 
data sent to ICES

• encrypted data uploaded to ICES by direct 
unpublished telephone line

• data kept on a secure server without connections 
to internet or intranet

• ICES has physical security barriers

• data security and privacy policies



Consent Form

I, _________________, have reviewed the material in the patient 
brochure.  I have discussed the above information with the 
hospital Nurse Coordinator, and I have had the opportunity to 
ask further questions.  I consent to take part in Registry of the 

Canadian Stroke Network and:
1. allow the researchers access to my current hospitalization 

records to collect information relevant to my stroke
Yes � No �

2. allow the Nurse Coordinator to contact me or my family 6 

months after my stroke occurred
Yes � No �

3. allow the researchers to link my records with the Ministry of 

Health files to collect information relevant to my stroke
Yes � No �

4. allow the researchers to include my records in analyses 
performed at ICES for Canadian health care related 

companies
Yes � No �



Status of Consent 
April 15, 2002  N = 4,376

26%

11%

51%

12%

Patient

Surrogate

Refused

Pending
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15%

2%

35%

12%

12%

20%

4%

Unwilling

Language

Discharged and
unable to contact

Unable to Consent
and No Surrogate

Dead

Other

Patient Not Admitted

Non-Stroke Not IncludedNon-Stroke Not Included



Final Cohort for Phase I and II
All Patients
Phase Stroke Events Patients

I 4612 4439
II 3291 3231

Total 7903 7670

Consented Patients
Phase Stroke Events Patients

I 1797 1701
II 1652 1628

Total 3449 3329

Phase I (July 2001 - Feb 2002)  

Phase II (Jun  - Dec 2002)

Consent

No Consent 

Consent

No Consent 

Phase I

Phase II









Study conclusions:
• significant sampling biases in our attempt to obtain 

informed consent from

• significant cost to obtain consent

• need to develop privacy legislation and policies allowing 
waivers of informed consent for minimal-risk observational 
research on grounds of impracticability. 

• balance between the need for both individual privacy in a 
society and the benefits gained from a limited loss of 
privacy in observational studies 

• provided a case for legislators and research ethics boards 
to identify circumstances in which it may be impracticable 
to obtain consent



CIHR Interpretation of Impracticable
(June 2001)

� size of population researched
� difficulty contacting research subjects:

� proportion of individuals likely to have relocated or died
� lack of existing or continuing relation between the 

individual & the organization
� risk of introducing potential bias into research, affecting 

validity
� risk of creating additional threats to privacy
� risk of inflicting harm by contacting 
� unreasonable burden on organization



RCSN Phase 3

• prospective patient ascertainment by sites

• data collected by periodic retrospective chart 
abstraction without consent

– focus on quality improvement and knowledge 
transfer

– for evaluation of the Ontario Stroke Strategy, 
Nova Scotia Stroke Strategy, and other 
provinces when they are ready
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Ontario Stroke SystemOntario Stroke System



Jan 1, 2004

Federal legislation that protects personal information, 

including health information. It sets out ten principles 

that organizations, individuals, associations, 

partnerships and trade unions must follow when 

collecting, using and disclosing personal information in 

the course of a commercial activity

Personal Information Protection and 
Electronic Documents Act (PIPEDA)
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November 2004November 2004

•• provincial law governs the collection, use and provincial law governs the collection, use and 
disclosure of personal health information within disclosure of personal health information within 
the health care system.the health care system.

•• requires that there be practices, policies and requires that there be practices, policies and 
procedures in place to protect the privacy of procedures in place to protect the privacy of 
individuals and to maintain the confidentiality of individuals and to maintain the confidentiality of 
that information reviewed and approved by the that information reviewed and approved by the 
Information and Privacy Commissioner  (IPC) of Information and Privacy Commissioner  (IPC) of 
Ontario.Ontario.
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Under PHIPA, you have the right to consent (either Under PHIPA, you have the right to consent (either 
implied or expressed) on how your information will implied or expressed) on how your information will 
be collected, used and shared be collected, used and shared –– except except in specific in specific 
circumstances where the law authorizes healthcare circumstances where the law authorizes healthcare 
providers to collect, use or share  a personproviders to collect, use or share  a person’’s s 
information without consent.information without consent.
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PHIPA permits your healthcare provider to assume PHIPA permits your healthcare provider to assume 
your your impliedimplied consent to collect, use or disclose your consent to collect, use or disclose your 
health information with other healthcare providers health information with other healthcare providers 
(eg. sharing of health information between (eg. sharing of health information between 
specialist and family physician).specialist and family physician).
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if the healthcare provider is asked to disclose if the healthcare provider is asked to disclose 
your personal health information to someone your personal health information to someone 
who is not a health information custodian (eg. who is not a health information custodian (eg. 
employer, pharmaceutical company), employer, pharmaceutical company), 
expressedexpressed consent either written, verbal or consent either written, verbal or 
electronic must be given. electronic must be given. 
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•• The registry brochure was developed to allow The registry brochure was developed to allow 
stroke patients to exclude themselves from the stroke patients to exclude themselves from the 
registry database.registry database.

•• To date no one has opted out over the past 2 To date no one has opted out over the past 2 
years.years.



RCNS Brochure



RCSN “Prescribed” in PHIPA 2004

• The RCSN is one of only four registries in Ontario 
which have been granted 'prescription' in the proposed 
regulations of the Ministry of Health and Long-Term 
Care under s.39(1)(c )of the Personal Health 
Information Privacy Act 2004. 

• This means that the RCSN can collect data without 
consent, “for the purposes of facilitating or improving 
the provision of health care”

• RCSN is the primary means of monitoring and 
evaluating acute stroke care and outcomes in Ontario  



Phases of the RCSN

~30,00018,5003,5343,2914,612Stroke Events*Patients (n)

`NoYesYesNoRandomization

NoNoYesYesConsent
Sampling 
Method

2 (ON and NS)1 (ON)88
Provinces (n)

121512521
Hospitals (n)

Jul 1, 2003 -
present

Apr 1, 2002-
Mar 30, 2003

Jun 1, 2002 -
Dec 16, 2002

Jun 25, 2001 -
Feb 11, 2002

Period

TOTALPhase-3OSAPhase-2Phase-1



Phase 3, Stroke Events (as of September 11, 2006)



Data Access

• Data request forms on are available on our web site

• Requests for data for QA are approved weekly

• Requests for Research analyses are reviewed by the 
RCNS Publication Committee

– requires a short proposal 

• All data requests require PIAs (privacy impact 
assessment) forms completed

• All data requests reviewed by Sunnybrook Medical 
Centre REB





tPA Rates over Time
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Admission to Stroke Unit by Quarter

Criteria

Data Source RCSN Phase3: firs t 6 Quarters  (July 2003 - Decem ber 2004)

Inclus ion: All adm itted acute ischemic s troke patients . Exclude TIA patients .
Exclude in-hospital s troke; exclude patients  adm itted to ICU from  ER.  

0%

10%

20%

30%

40%

50%

60%

70%

Q2 - 03 Q3-03 Q4-03 Q1-04 Q2-04 Q3-04

RCSN Phase 3 July 03 - Dec 04   All Sites (n =2799)
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Conclusions

• Stroke Registries have the ability to collect 
data on large numbers of patients, however 
to be valuable:

– all patients with stroke must be included

– this can only be accomplished by waving 
consent

– the data represents only the hospitals / 
units that contribute

– incomplete or unreliable data can pose a 
significant threat to validity



www.rcsn.org
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•• Quarterly spread sheets for most variablesQuarterly spread sheets for most variables

•• Quarterly Quality ReportsQuarterly Quality Reports

–Based on Quality Indicators (Canadian 
Consensus)

–Temporal Trends
–All sites and individual sites



Regional Stroke Centres vs. All Hospitals

1413Atrial Fibrillation

1515Previous MI

1219Smoker

2533Hyperlipidemia

6458Hypertension

2324Diabetes

2238Prior TIA / Stroke

51 %48 %Male

7275Age

25,905  (sample 3,388)5,728N

OSA Apr 02 – May 03RCSN Jul 03 – Jun 04Characteristics

3.23.210.210.2tPA Rate (%)tPA Rate (%)



Lindsay P. et al, CMAJ • FEB. 1, 2005; 172 (3)



"������
���
���
���
���� "������
���
���
���
���� 

0

10

20

30

40

50

60

70

80

%

Too
 M

ild
Too

 S
ev

er
e

Con
tra

In
d

Co-
M

or
bit

Too
 L

at
e

No 
Cons

en
t

Phase 3: 2003 - 2004   n =2,326 ischemic strokes



Ischemic Stroke Care
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Stroke Outcomes – Admitted Patients
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Admissions to Stroke Unit by Time
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Secondary Prevention Referrals
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RCSN Date Represents only the Participating 
Hospitals

• not population based

• biased towards large tertiary, 
academic hospitals

• good for continuing quality 
improvement for the participating 
hospitals

• not ideal for policy makers and 
research



Ontario Stroke Audit

• random sample of 3,500 Ontario stroke/TIA patients 
selected from the DAD and NACRS databases (14%)

• ERB approval from all 161 Ontario acute care hospitals

• charts abstracted using RCSN software and CRFs by 
trained nurse abstracters

• chart audits complete for Apr 2002 - Mar 2003 and will 
be repeated every two years

• will provide population based data on stroke care in 
Ontario



RCSN- Audit Sampling

• simple random sampling stratified  by hospital

• Apr 1, 2002 – Mar 31, 2003

• DAD + NACRS databases

• Pool of 27,132 patients with ICD-10 diagnosis =
SAH, ICH, Ischemic Stroke, TIA

• excluded children’s hospitals, hospitals ££££ 10 stroke 
admissions

• over sampled low volume hospitals

• RESULT:  3,900 patients (14.4%)



Comparison of RCSN and OSA

• All consecutive stroke 
patients from 9 RSCs and 2 
DSCs with Telestroke

• 6,500 patients annually

• Prospective case 
ascertainment from ED logs

• High validity of stroke 
diagnosis and clinical data

• Data available 3 - 6 months 
after hospital discharge

• Generalizable to stroke 
centres 

• Random sample of all stroke 
patients from 161 Ontario 
hospitals

• 3,500 patients biannually

• Retrospective case 
ascertainment from CIHI

• ? validity of stroke diagnosis 
(especially ischemic stroke)

• Data available 18 months 
after discharge

• Generalizable to all Ontario 
hospitals  (population)
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Characteristics of a High Quality 
Clinical Database

• completeness of recruitment 

• completeness of data

• use of explicit definitions of variables

• independence of observation of outcomes

• data validation 

Black N, Barker M and Payne M. BMJ 328:1478, 2004 



Conclusions II

• Valid data can:

– provide important feedback to care providers for 
continuing quality improvement

– assist hospital and government policy makers in 
their evaluation of stroke care

– provide data for investigator-initiated research 
projects
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Future Directions
• Expand the “Registry” to support

– Provincial stroke strategies
» Analysis of Administrative Databases 
» Provincial Audits
» Adoption of the RCSN for Stroke Centres
» Web-based Secondary Prevention Clinic 

Database
– Individual hospitals

» Web-based Minimal Dataset Registry (SPIRIT) 
• Investigate how to best feedback information to 

hospitals for continuing quality improvement


