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background

 

Government legislators and research ethics boards in some jurisdictions require all pa-
tients to give written informed consent before enrollment in clinical registries. However,
the effect of such a requirement on the use of clinical registries and the extent to which
registry data can be generalized remain uncertain.

 

methods

 

We examined the effectiveness of a comprehensive attempt to obtain informed consent
between June 2001 and December 2002 on the overall participation rate and the charac-
teristics of participating patients in the Registry of the Canadian Stroke Network, a pro-
spective registry based at 20 major stroke centers across Canada.

 

results

 

The overall participation rate (i.e., the consent rate among all potential participants) was
39.3 percent of 4285 eligible patients during phase 1 of the project (June 2001 through
February 2002) and 50.6 percent of 2823 eligible patients during phase 2 (June 2002
through December 2002), despite the presence of neurologic research nurse coordi-
nators at each site. Many patients died or left the hospital before they could be ap-
proached for consent. Major selection biases were found; the in-hospital mortality rate
was much lower among patients who were enrolled (6.9 percent) than among those
who were not enrolled (21.7 percent) (relative risk of in-hospital death, 3.13; 95 per-
cent confidence interval, 2.65 to 3.70; P<0.001). We estimate that approximately
$500,000 (Canadian dollars) was spent on consent-related issues during the first two
years of the registry.

 

conclusions

 

Obtaining written informed consent for participation in a stroke registry led to impor-
tant selection biases, such that registry patients were not representative of the typical
patient with stroke at each center. These findings highlight the need for legislation on
privacy and policies permitting waivers of informed consent for minimal-risk observa-
tional research.
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pidemiologic studies based on data

 

from clinical registries have contributed to
tremendous advances in modern medicine

by enhancing our understanding of the natural
history of disease and the value of many medical
and surgical interventions. Studies using these data
bases have increased the use of evidence-based
medical therapies and have lowered the mortality
rate associated with common conditions.

 

1-4

 

 Many
clinical data bases have been developed without
informed consent from patients. Researchers have
argued that informed consent should not be re-
quired for participation in clinical data bases be-
cause there are large benefits to society from the
research conducted and only very small risks to
the patients involved, and because it is impracticable
and too costly to approach all patients for consent.
The strength of many registries lies in their ability
to include all patients with a given condition, or at
least a representative sample of them, over a defined
period of time.

The development of large, electronic health-rec-
ords systems and technical developments that have
facilitated data mining and record linkage have
caused increasing concern among the public about
the privacy of personal health information. In re-
sponse, several countries have passed legislation
protecting personal information from unauthorized
use. Some have argued that overly strict privacy laws
will affect the future viability of observational re-
search studies.

 

5-10

 

 The passage of privacy legisla-
tion mandating informed consent for access to
medical records has adversely affected cancer reg-
istries in England and Germany and some research
studies in Minnesota.

 

8,9,11,12

 

 Although most priva-
cy laws, including the Health Insurance Portabili-
ty and Accountability Act in the United States, do
allow waivers of informed consent, some research
ethics boards or data holders may interpret the
laws very conservatively, virtually mandating that
informed consent be obtained before any data are
collected.

 

6,13

 

Ideally, a very high percentage of patients (e.g.,
more than 95 percent) would be approached and
would agree to participate in a clinical registry. We
conducted a study to determine the feasibility of ob-
taining written informed consent for participation
in the Registry of the Canadian Stroke Network.
The purpose of the registry is to monitor and im-
prove the quality of stroke care in Canada. We at-
tempted a consent-based registry for several rea-
sons: first, there was concern that consent may

become mandatory for registries in Canada through
future privacy legislation; second, we intended to
contact patients after hospital discharge to collect
quality-of-life information; and third, a goal of the
Canadian Stroke Network was to share aggregate
analyses of the registry data with some commercial
organizations developing products such as medi-
cations and devices to aid daily living. In this arti-
cle, we examine the effectiveness of the attempt to
obtain consent for participation in the registry dur-
ing its first two years of operation and describe the
challenges and limitations that arose as a result.

 

patients and data collection

 

The first phase of the registry project took place from
June 2001 through February 2002 and involved 20
participating hospitals in eight Canadian provinces.
The second phase of the project was conducted
from June 2002 through December 2002 and in-
volved the same hospitals. The separate, second
phase was not originally planned but became neces-
sary when the participation rates in the first phase
were poor and the amount of data collected needed
to be reduced. Although registry hospitals constitute
only 3 percent of all Canadian hospitals, they admit
approximately 20 percent of all Canadian patients
with stroke. All the participating hospitals were
acute care institutions with specific resources, inter-
est, or expertise in the care of patients with stroke.
Approval for the registry project was obtained from
the research ethics boards at each participating in-
stitution.

A stroke neurologist served as the project leader
at each site. Recruitment of patients and data entry
were performed by experienced research nurses, the
majority of whom had previous experience in ob-
taining informed consent in clinical trials involving
patients with stroke. Each site had either a full-time
or a half-time nurse coordinator, depending on the
projected volume of patients with stroke at that hos-
pital. Potential registry patients were identified from
multiple sources, including emergency department
logs, admission lists, and ward census reports. The
data collected included comprehensive information
about the symptoms at presentation and the in-hos-
pital course of each patient. Encrypted, password-
protected data, stripped of personal identifiers, were
sent electronically by modem to the Institute for
Clinical Evaluative Sciences in Toronto, where the
data were securely housed and analyzed.

e

methods
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registry consent procedures

 

The registry coordinators working with the on-site
investigators attempted to obtain consent from and
to enroll consecutive patients presenting to partici-
pating hospitals with acute stroke, transient ische-
mic attack, or both. A comprehensive brochure
(available in both English and French versions) ex-
plained the purpose of the registry and the intend-
ed uses of the data. Patients or their surrogates re-
viewed the brochure and the consent form with the
nurse coordinator. The consent form, which was
written in simple terms, contained a “yes or no”
checklist that allowed patients to opt in and con-
sent to any of the four components of the registry,
including abstraction of their charts for a full clini-
cal data set; 30-day and 6-month follow-up inter-
views in which information on quality of life would
be gathered; linkage of the registry data to Canadian
administrative data bases for long-term follow-up;
and release of the aggregate results of analyses of
registry data to commercial organizations. Pilot test-
ing and refinement of the consent form were per-
formed before the beginning of the project.

Before phase 1 of the project, the nurse coordi-
nators received standardized training in obtaining

consent from patients, performing chart abstrac-
tion, and conducting follow-up interviews. A de-
identified minimal data set (including age, sex, and
type of stroke) was obtained for all the patients to
allow comparison of the basic characteristics of both
consenting and nonconsenting patients. Monthly
conference calls, led by the principal investigators,
were held with all the nurse coordinators to review
real-time consent rates at each hospital and to
identify barriers to and strategies for maximizing
the consent rate at each hospital. The overall partic-
ipation rate at each hospital was defined as the num-
ber of patients who consented divided by the total
number of patients who were eligible for the regis-
try. Toward the end of phase 2, data were collected
over a two-week period from a random sample of
patients to determine the amount of time required
by research nurses to obtain patients’ consent and
to collect data from the patients’ charts.

 

statistical analysis

 

Chi-square tests were used to compare categorical
variables; unpaired t-tests were used for continu-
ous variables. All analyses were conducted with the
use of SAS software (version 8.2, SAS Institute). All
reported P values are two-sided.

 

phase 1

 

Early in phase 1 of the registry project, the nurse
coordinators reported that they were having diffi-
culty obtaining consent from all the patients and
that the time required for the consent process was
limiting the time available for data collection, lead-
ing to an overwhelming workload. Various ele-
ments, such as the collection of information from
patients with a transient ischemic attack who were
not admitted to the hospital and the 30-day follow-
up interview on quality of life, were eliminated to
decrease the workload. Analyses of data gathered
during phase 1 (June 2001 to February 2002) con-
firmed poor participation rates and difficulties keep-
ing up with data entry, resulting in much missing
data. Overall, 39.3 percent of 4285 patients who
were eligible for the registry consented to full chart
abstraction. Many barriers to obtaining consent
were identified (Table 1).

 

phase 2

 

Because of the poor participation rate during phase
1 and the coordinators’ heavy workload, a number

results

 

* Phase 1 took place between June 2001 and February 2002; phase 2 took place 
between June 2002 and December 2002.

† The “Other reasons” category was expanded in phase 2 to include the subcat-
egories “More than three attempts to contact patient unsuccessful” and “Pa-

 

tient not admitted.”

 

Table 1. Overall Participation Rates and Reasons for Nonparticipation 
among Patients Eligible for Enrollment in Phases 1 and 2 of the Registry 
of the Canadian Stroke Network.*

Variable
Phase 1

(N=4285)
Phase 2

(N=2823)

 

% of patients

 

Overall participation rate 39.3 50.6

Consent obtained from patient 27.9 35.9

Consent obtained from surrogate 11.4 14.7

Overall nonparticipation rate 60.7 49.4

Reasons for nonparticipation

Patient died before could be approached 6.8 4.9

Patient left hospital before could be approached 19.7 4.9

Language barrier 1.4 1.9

Surrogate decision maker unavailable 6.5 5.9

Other reasons†
More than three attempts to contact patient 

unsuccessful
Patient not admitted
Miscellaneous

17.1
—

—
—

20.1
10.1

4.6
5.4

Patient or surrogate refused consent 9.2 11.8

The New England Journal of Medicine 
Downloaded from www.nejm.org at UNIVERSITY OF TORONTO on November 4, 2010. For personal use only. No other uses without permission. 

Copyright © 2004 Massachusetts Medical Society. All rights reserved. 



 

n engl j med 

 

350;14

 

www.nejm.org april 

 

1, 2004

 

impracticability of informed consent in a stroke registry

 

1417

 

of steps were taken to streamline processes and to
decrease the workload. The number of data ele-
ments collected in the full chart abstraction was re-
duced, and the six-month follow-up interview was
substantially shortened. A two-day national train-
ing workshop, held at the beginning of phase 2, in-
cluded instruction on strategies to increase the con-
sent rate.

The results of phase 2 of the registry project are
shown in Table 1. Overall, after seven months of
data collection, 50.6 percent of 2823 eligible pa-
tients were enrolled, a moderate improvement over
phase 1. Barriers to the consent process that were
identified in phase 1 persisted; consent could not
be sought in the case of patients who died before
they could be approached for participation, were not
admitted or left the hospital before a coordinator
could meet with them, or were away from their hos-
pital bed (e.g., while undergoing diagnostic tests
or rehabilitative therapy) when the coordinator
went to interview them. Improvements were noted
in these outcomes in phase 2. However, consider-
able variation among the hospitals in overall partic-
ipation rates was observed in both phases 1 and 2
(Fig. 1).

 

comparison of participating 
and nonparticipating patients

 

Although improvements were noted over time, the
overall consent rate during both phases was moder-
ate, resulting in a data base that was not representa-
tive of the overall population of patients with stroke
at each hospital. Table 2 compares the characteris-
tics of the patients who participated in either phase
with those who did not participate. In general, pa-
tients who participated in the registry were younger,
more likely to be alert at admission, and more likely
to be alive at discharge, and their preferred lan-
guage was more likely to be English or French. The
in-hospital mortality rates differed significantly be-
tween patients who were enrolled (6.9 percent) and
those who were not enrolled (21.7 percent) (relative
risk, 3.13; 95 percent confidence interval, 2.65 to
3.70; P<0.001). Selection biases in outcomes were
seen at both hospitals with high participation rates
and those with low participation rates (Fig. 2 and
Table 3). Of the 50.6 percent of patients who did
agree to participate during phase 2, 94.0 percent
agreed to participate in all four subcomponents of
the registry. Of the 6.0 percent who agreed to some
but not all subcomponents, 3.5 percent (50 patients)

 

Figure 1. Overall Participation Rates during Phases 1 and 2 of the Registry of the Canadian Stroke Network, According to 
Hospital.

 

The hospitals (denoted by letter code) are shown along the horizontal axis, sorted by their overall participation rate in 
phase 2, from the lowest rate (Hospital A) to the highest rate (Hospital T). The participation rate is the percentage of pa-
tients who consented to participate relative to the total number of patients who were eligible for the registry (including 
both those who could and those who could not be approached).

14

27
30

44

22

51

37

44

39

15

39

51

61

39

64

16

62

54
56 56

17
21

32
36 37

40 40

47 48
52

58
62 62 63 64

66
71 72

74 75

Pa
rt

ic
ip

at
io

n 
R

at
e 

(%
)

70

60

40

30

10

50

20

0

Hospital

80
Phase 1 Phase 2

A B C D E F G H I J K L M N O P Q R S T

The New England Journal of Medicine 
Downloaded from www.nejm.org at UNIVERSITY OF TORONTO on November 4, 2010. For personal use only. No other uses without permission. 

Copyright © 2004 Massachusetts Medical Society. All rights reserved. 



 

n engl j med 

 

350;14

 

www.nejm.org april 

 

1

 

, 

 

2004

 

The

 

 new england journal 

 

of

 

 medicine

 

1418

 

refused the follow-up interview, 3.0 percent (43 pa-
tients) did not consent to linkage to administrative
data, and 2.7 percent (38 patients) did not consent
to the sharing of data with commercial organiza-
tions.

An audit performed toward the end of phase 2
revealed that the nurse coordinators spent a median
of 40 minutes (including time spent arranging in-
terviews, answering stroke-related questions, and
obtaining consent) with each patient or surrogate.
A median of two visits per patient were necessary to
arrange an interview in order to seek consent. Nurse
coordinators spent a median of 15 minutes abstract-
ing chart data for the minimal data set and 40 min-
utes abstracting additional data for the full clinical
data set.

Approximately $2 million (Canadian dollars) was
spent on the registry from June 2001 through May
2003. Calculating the amount of time spent obtain-
ing consent (approximately one third of each nurse
coordinator’s time), we estimate that approximate-
ly $500,000 (Canadian dollars) of the registry’s bud-
get was spent on consent-related issues alone.

The Registry of the Canadian Stroke Network rep-
resented an opportunity for the Canadian neuro-
logic community to develop a data base that could
potentially improve the quality of care for patients
with stroke in Canada. The key step was abstrac-
tion of the records of the in-hospital course for each
patient. However, despite a concerted effort to ob-
tain written consent for participation, the overall
participation rate never exceeded half of the eligi-
ble patients. Patients who could be enrolled in the
registry were different from those who could not
— a phenomenon that has been termed “authori-
zation bias.”

 

7 

 

The registry data will be useful for
some research projects, but because of the selection
biases introduced by the consent process, the full
potential of the registry will not be realized. The
data are similar to those in clinical-trial data bases,
in that certain observational inferences can be made
about risk factors and outcomes, but the extent to
which the findings can be generalized to the overall
population of patients with stroke is uncertain. In

discussion

 

* The “confused” subcategory was eliminated in phase 2 of the registry.

 

Table 2. Characteristics of the Patients Who Consented to Participate and Those Who Did Not Participate in the Registry 
of the Canadian Stroke Network.

Variable Phase 1 Phase 2

 

Participating
Not

Participating P Value Participating
Not

Participating P Value

Median age (yr) 69 72 <0.001 72 73 0.09

Male sex (%) 53.3 51.1 0.17 54.7 48.7 0.002

Alive at discharge (%) 94.3 84.3 <0.001 93.6 84.4 <0.001

Level of consciousness on 
admission (%)

Alert 78.5 65.7 <0.001 88.1 79.9 <0.001

Confused* 7.7 12.6 — —

Drowsy 4.3 8.2 9.1 13.0

Unconscious 9.5 13.5 2.8 7.1

Race or ethnic group (%)

Asian 4.0 15.7 <0.001 2.4 8.1 <0.001

White 91.3 77.3 85.0 63.2

Other 4.7 7.0 12.6 28.7

Preferred language (%)

English 59.9 55.9 0.002 75.5 65.0 <0.001

French 30.3 28.4 14.5 10.1

Other 9.8 15.7 6.1 12.1

Unable to determine 3.9 12.8

Median length of stay (days) 10 3 <0.001 11 9 <0.001
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addition, the usefulness of the data for the monitor-
ing and planning of health care delivery is limited.

Approximately one of every six eligible patients
who could be approached refused to participate.
However, a number of other barriers were observed
that cumulatively had a large effect on the overall
participation rate. Nurse coordinators understand-
ably reported having difficulty approaching the
families of patients who were critically ill or who
had died, while the family members were in the
midst of the grieving process. Consequently, the
in-hospital mortality rate among the enrolled pa-
tients was only 6.9 percent, which is much lower
than the true mortality rate among all patients with
stroke in Canada.

 

14

 

 In many cases, patients could
neither give nor refuse to give consent because they
were cognitively impaired and because a surrogate
decision maker was not available. Many of the po-
tentially eligible patients could not be approached
for consent, even though most of the participating
hospitals had a dedicated, full-time nurse coordina-
tor whose primary responsibility was to approach
patients and collect data for the registry.

The wide variation in participation rates across
centers suggests that the overall consent rate might
have improved at some centers with additional train-
ing and experience. However, large selection biases

in outcomes were still observed even after the analy-
ses were restricted to the hospitals with the highest
participation rates, suggesting that additional at-
tempts to improve the participation rate at other
hospitals would probably not adequately solve the
selection-bias problem. In the light of these con-
siderations, the registry’s executive committee de-
cided to end phase 2 of the registry project after
seven months. The committee believed that pro-
ceeding with a consent-based registry was futile,
since the sample would never be useful for moni-
toring the delivery of stroke care at each hospital,
which was a major objective of the project.

We believe that a reasonable alternative way of
obtaining data from a representative sample of pa-
tients with stroke is to collect de-identified data
from all patients’ medical records without obtain-
ing consent but with appropriate confidentiality
safeguards in place. This position has been sup-
ported by others, who have argued that in a publicly
funded health care system, patients have a social ob-
ligation to permit their de-identified health care
data to be used without their consent so that the
health care system can be monitored and improved
for the benefit of all.

 

5,7

 

 However, we believe that for
certain subcomponents of a registry (e.g., direct pa-
tient interviews and collection of biologic samples),

 

Figure 2. In-Hospital Mortality Rates among Patients Who Participated or Did Not Participate in Phase 2 of the Registry 
of the Canadian Stroke Network, According to Hospital.

 

The hospitals (denoted by letter code) are shown along the horizontal axis, sorted according to overall participation rate, 
from the lowest (Hospital A) to the highest (Hospital T). The mortality rate among participating patients was 0 percent 
at four centers (Centers A, F, G, and J).
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consent should be obtained, and we recognize that
in our registry project the request for a follow-up
interview may have limited the achievable consent
rate. Furthermore, we suggest that the decision to
grant waivers of informed consent for clinical reg-
istries must be made carefully and should be based
on the judgment of an independent research ethics
board.

For phase 3 of the registry project, we plan to
collect de-identified data from patients’ medical
records without obtaining consent but also with-

out conducting follow-up interviews with the pa-
tients. Although some may question whether it is
appropriate to obtain access to patients’ charts with-
out first seeking permission, one needs to balance
this consideration against the potential for harm if
patients are given misleading prognostic informa-
tion on the basis of data from a consent-based reg-
istry or if the frequency and reasons for adverse
events in representative samples of patients with
stroke are not tracked in multiple institutions.

 

15-17

 

The Personal Information Protection and Electronic
Documents Act, which took full effect on January 1,
2004, in Canada, allows waivers of informed con-
sent for scholarly research when it is impracticable
to obtain consent. The Canadian Institutes of Health
Research has offered guidance on factors to be con-
sidered in determining the practicability of obtain-
ing informed consent (Table 4).

 

13

 

This study has important limitations. First, we
cannot be certain about the extent to which our ex-
perience with an informed-consent process can be
generalized to other clinical registries. However,
published data suggest that requirements regard-
ing informed consent have led to selection biases
in retrospective studies based on chart review

 

12,18

 

and to decreased enrollment in cancer registries.

 

8

 

Second, consent-based registries might be feasible
in the case of chronic conditions for which, in com-
parison with cases of acute stroke, there is more
time to contact patients, the prevalence is lower,
and patients are less sick or cognitively impaired.
Third, we could not systematically collect data per-
taining to the reasons some patients did not wish
to participate in the registry. One possible reason is
that patients were focused on trying to recover from
an acutely stressful and debilitating event and did
not perceive any benefits of participating in an ob-
servational research study.

In summary, we found significant sampling bias-
es in our attempt to obtain informed consent from
patients with stroke in Canada. Our findings high-
light the importance of developing privacy legis-
lation and policies allowing waivers of informed
consent for minimal-risk observational research on
grounds of impracticability. Determining the right
balance between the need for both individual privacy
in a society and the benefits gained from a limited
loss of privacy in observational studies will pose a
difficult challenge in the years ahead. We hope that
our experiences will assist legislators and research
ethics boards in identifying some of the circum-
stances in which it may be impracticable to obtain

 

* The hospitals are denoted by letter codes (which correspond to those shown 
in Fig. 1). The hospitals were ranked according to their overall rate of patient 

 

participation during phase 2 and were grouped into the categories shown.

 

Table 3. In-Hospital Mortality Rates among Patients Who Participated 
and Those Who Did Not Participate during Phase 2 of the Registry Project, 
According to the Hospitals’ Participation Rank.

Hospital and
Participation Rank*

Mean
Participation

Rate Mortality Rate
P

Value

 

Participating
Patients 

Nonparticipating
Patients

 

percent of patients

 

P–T (top 5 hospitals) 71.6 7.2 25.1 0.006

K–T (top 10 hospitals) 66.8 8.0 28.6 <0.001

A–T (all hospitals) 51.9 6.8 23.4 <0.001

 

* The information is based on recommendations from the Canadian Institutes 

 

of Health Research.

 

13

 

Table 4. Factors Affecting the Practicability of Obtaining Informed Consent 
from Research Subjects.*

 

Size of the population to be studied
Proportion of subjects likely to have relocated or died since the personal 

information was originally collected
Risk of introducing bias into the research, thereby affecting the validity of the 

results and the extent to which they can be generalized
Risk of creating additional threats to privacy by having to link otherwise 

de-identified data to nominal identifiers in order to contact patients or 
their surrogates to obtain consent

Risk of inflicting psychological, social, or other harm by contacting patients 
with particular conditions or families in certain circumstances

Difficulty of contacting patients or their surrogates directly when there is no 
existing or continuing relationship with them

Difficulty of contacting patients or their surrogates through public means, 
such as advertisements and notices

Requirements for additional financial, material, human, organizational, and 
other resources in order to obtain consent, imposing an undue hardship 
on the research team or organization
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informed consent for participation in clinical reg-
istries. Clinical registries play a vital role in disease
surveillance, quality improvement, and patient safe-
ty and must continue to do so if patients are going
to receive the best possible care.

 

Supported by an operating grant from the Canadian Stroke Net-
work, by a Canada Research Chair in Health Services Research (to
Dr. Tu), by a Career Scholar Award (to Dr. Willison) and a Senior In-
vestigator Award (to Dr. Laupacis) from the Canadian Institutes of
Health Research, by a scholarship from the Canadian Stroke Network
and the Women’s Health Program at the University Health Network

(to Dr. Kapral), and by an operating grant from the Ontario Ministry
of Health and Long-Term Care (to the Institute for Clinical Evalua-
tive Sciences).

The results and conclusions reported in this article are those of
the authors and should not be attributed to any of the sponsoring or
funding agencies.

We are indebted to all the research coordinators and site investi-
gators participating in the Registry of the Canadian Stroke Network
for their contributions to the registry project; to Pamela Slaughter,
Linda Donovan, and Michael Hill for helpful comments on early ver-
sions of the manuscript; and to the hundreds of patients with stroke
and their families across Canada who participated in the registry.

 

appendix

 

In addition to the authors, the site investigators and hospitals participating in the Registry of the Canadian Stroke Network are as follows:
S. Phillips, Queen Elizabeth II–Halifax Infirmary, Halifax, N.S.; P. Bailey, St. John Regional Hospital, St. John, N.B.; L. LeBrun, Hôpital
Notre-Dame du Centre Hospitalier de l’Université de Montréal, Montreal; D. Simard, Centre Hospitalier Affilié Universitaire de Quebec,
Quebec, Que.; L. Berger, Hôpital Charles Moyne, Greenfield Park, Que.; R. Cote and J. Minuk, McGill University–Montreal General Hospital
and Jewish General Hospital Montreal; S. Black, Sunnybrook and Women’s Health Sciences Centre, Toronto; V. Hachinski, London Health
Sciences Centre, London, Ont.; M. Sharma, Ottawa Hospital, Ottawa, Ont.; D. Howse and D. Brunet, Kingston General Hospital, Kingston,
Ont.; W. Oczkowski, Hamilton Health Sciences Centre, Hamilton, Ont.; D. Selchen, Trillium Health Centre, Mississauga, Ont.; B. Ander-
son, St. Boniface General Hospital, Winnipeg, Man.; C. Voll, Royal University Hospital, Saskatoon, Sask.; M. Hill, Foothills Hospital, Cal-
gary, Alta.; A. Shuaib, University of Alberta Hospital, Edmonton; D. Cameron, Lions Gate Hospital, Vancouver, B.C.; P. Teal, Vancouver Gen-
eral Hospital, Vancouver, B.C.; D. Johnston, St. Paul’s Hospital, Vancouver, B.C.; and A. Penn, Victoria General Hospital, Victoria, B.C. —
all in Canada.
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