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Executive Summary
Background
Cadaveric organ donation has been traditionally measured in terms of rates of donors per million population,
an internationally used standard. It is, however, more informative to compute cadaveric organ donation rates
using a population that has some immediate potential for being a donor. By expressing organ donation in
terms of a more meaningful reference population, some of the bias introduced by varying demographic and
mortality patterns as well as socio-cultural factors will be minimised. This improves the comparability of the
donation rates for provinces and countries.
A number of authors have proposed a variety of methods for computing more meaningful organ donation
rates, most of which are aimed at deriving an estimate of the number of potential cadaveric donors (i.e.,
donors who are both clinically brain dead and have no general medical contraindications to organ donation).
The benefit of a rate based on potential donors is that it is a way of estimating how actual donation compares
to the maximum rate possible if all donors had been identified and 100% consent had been obtained.
Clarica has supported the cause of organ donation nationally since 1992. The company is seeking ways to
identify best practices in Canada because it is developing grants for hospitals with excellent proposals to
improve their donation processes. In the recent work of Baxter and Smerdon (2000) presented at the National
Conference on Organ and Tissue Donation for Transplantation on June 21, 2000, alternative organ donation
rates were calculated for British Columbia. Clarica approached the Canadian Institute for Health Information
(CIHI) in late June 2000 to prepare a report that would consider alternative organ donation rates for all the
provinces. The company believes the methodology in this study will help identify the areas of the country that
have been particularly successful in converting potential donors to actual donors, so that members of the
healthcare system anywhere in Canada can learn from the programs in those areas with excellent practices.

Intent of this Report
This report examines how national databases on hospital deaths can be used to measure cadaveric organ
donation activity in Canada. Information on hospital deaths is available from two primary sources: the Vital
Statistics Death Registry from Statistics Canada and the Hospital Morbidity Database from the Canadian
Institute for Health Information (CIHI). The purpose of this report is to illustrate how these databases can be
used to construct meaningful comparative measures of cadaveric organ donation in Canada and its
provinces. The method used is exploratory, with the goal of generating further discussion, and are not
intended to provide definitive solutions to the measurement of organ donation or the efficacy of provincial
organ procurement efforts in Canada. The national and provincial results provided in this report do,
however, illustrate, the value of using more relevant indicators for the purposes of evaluting organ donation
efforts.
The method used in this report was based on the work of Holt, Hodgeman, Vedig and Heard (1999). These
authors calculated organ donor indices for three distinct groups (i.e., Head Injury, Cardiovascular accident
(CVA) and other relevant diagnoses) on the basis of diagnoses and divided the actual number of donors by the
total number of patients who died with the same diagnoses codes. This method permits the assessment of
changes in organ donation according to the kind of potential cadaveric organ donors available in a given year.
Given the trend of declining traumatic injuries in Canada, this method is most suitable for provinces that
have been successful in modifying their programs and approaches in order to improve donor rates among the
CVA and “Other” groups.

Assumptions
The analyses presented in this report are subject to the following assumptions:

•

Data on hospital deaths are close, albeit inflated, approximations of donor potential. Although data
sources are not perfect, they provide a starting point upon which more accurate estimates of
potential donors may be derived.

v

•

•

With the use of data on hospital deaths, many factors that influence whether donation occurs (e.g.,
whether families were asked) are eliminated. As such, hospital deaths are not biased by regional
variables and approaches toward organ donation (e.g., referral processes) that may be affect
donation rates.
The analyses in this report rely on historical data, which may not reflect recent changes in organ
donation practices and results.

Findings
The Holt et al. (1999) method with the cause of death data from Vital Statistics yielded the most interpretable
results. From 1992 to 1997, an estimated eight out of every 100 potential cadaveric organ donors became
actual organ donors in Canada.
In terms of the three subgroups, it was revealed that in Canada 15 of every 100 potential organ donors with
head injuries became an organ donor from 1992 to 1997. Overall, the Head Injury ratios were higher than the
ratios for CVA and “Other,” regardless of province, indicating that the efficiency of organ donation from this
group was the greatest. This is consistent with the findings of Holt et al. (1999). These authors suggested that
patients with severe head injuries had a greater likelihood for being identified as potential donors because
they were cared for in critical care units. Gains made in these ratios over time may reflect initiatives at the
provincial level that have improved organ donation processes within hospital critical care units and trauma
centres.
Nine of every 100 potential organ donors with CVA became organ donors, from 1992 to 1997. Overall, the
CVA ratios were between the ratios for the Head Injury and “Other” groups. This result was also consistent
with the findings of Holt et al. (1999). Increases in the ratios indicate that improvements may have been
made in organ donation efforts among patients with CVA based on the recognition that traumatic injury
deaths were falling and CVA deaths were increasing in Canada.
The ratios for the “Other” group were lowest overall, with approximately 4.5 out of 100 potential donors
becoming actual donors. This result is also consistent with the findings of Holt et al. (1999). The “Other”
group, by its very nature, is a varied group with a greater likelihood of having medical conditions that
contraindicate donation. Similar to the CVA ratios, gains made over time may reflect concerted efforts by
hospitals to improve donation rates among persons dying from non-traumatic injuries.

In This Report
In addition to the national results, detailed provincial results are presented in this report. Given the sevenyear time period considered (i.e., 1992 to 1998), recent provincial initiatives are also highlighted to provide a
current context from which to consider the results.

Conclusions
Audits of hospital records offer the most precise way to assess the extent to which potential organ donors
become actual organ donors. A number of Canadian hospitals have already used this approach as a
springboard for developing hospital-specific processes designed to improve organ donation. In lieu of a full
medical record review, the methodology offered by Holt et al. (1999) serve as inexpensive, less timeconsuming alternatives to deriving estimates of potential donors. The results provided in this report could
serve as baseline measures against which individual hospitals could be compared. In addition, given the
availability of hospital mortality data sources in other countries, this approach to assessing organ donation
may have merit as an international comparative standard.
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1
Introduction
This report examines how national databases on hospital
deaths can be used to measure cadaveric organ donation
activity in Canada. Information on hospital deaths is
available from two primary sources: the Vital Statistics Death
Registry from Statistics Canada and the Hospital Morbidity
Database from the Canadian Institute for Health Information
(CIHI). The purpose of this report is to illustrate how these
databases can be used to construct meaningful comparative
measures of cadaveric organ donation in Canada and its
provinces. The method used is exploratory, with the goal of
generating further discussion, and is not intended to provide
definitive solutions to the measurement of organ donation or
the efficacy of provincial organ procurement efforts in
Canada. It is acknowledged that the best estimates of
potential donors would yield from information on brain-dead
patients in intensive care units. At present, there is no
national database that provides such information.
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1.1 Background
The Canadian Organ Replacement Register
(CORR) is the national source of information on
vital organ donation and transplantation. In
1999, there were 424 actual cadaveric organ
donors in Canada and a total of 1,746
cadaveric organ transplants1 (CIHI, 2000a),
reflecting the fact that there are often multiple
organs provided by one donor. There were
3,529 people on the organ transplant waiting
list as of December 31, 1999.2 A total of 225
people died while waiting for an organ in 1999.

Cadaveric organ donation rates have been
traditionally measured in terms of donors per
million population, an internationally used
standard. It is, however, more informative to
compute cadaveric organ donation rates using
a population that has some immediate potential
for being a cadaveric organ donor. By
expressing organ donation in terms of a more
appropriate reference population, such as
hospital deaths, some of the bias introduced by
varying demographic and mortality patterns as
well as socio-cultural factors is minimised. This
approach improves the comparability of
donation rates for provinces and countries
(Baxter & Smerdon, 2000; Ojo, Wolfe,
Leichtman, Dickinson, Port & Young,1999).

Like the graying of the general Canadian
population, there has also been an increase in
the age of organ donors. In 1998, the average
age of cadaveric organ donors in Canada was
42 years of age, up from 34 in 1992. Over half
of donors in 1998 died from an intra-cranial
event such as a cerebrovascular accident,
ruptured cerebral aneurysm or spontaneous
cerebral haemorrhage. According to CORR, the
proportion of organ donors who died from
motor vehicle collisions fell from 28.5% in
1992to 18.3% in 1998 – a trend that is related
to demographic changes as well as decreasing
injury-related deaths.3
_______________

By way of example, donor rates per million
population do not take into consideration the
fact that Quebec and British Columbia have
older populations, on average, than the rest of
the Canadian provinces and may have fewer
potential donors (see Figure 1.4). Another
complicating factor is that British Columbians
tend to be healthier than Quebec residents on a
number of different indicators (CIHI, 2000b)
(see Figure 1.5). This would suggest that even
though there may be older donor pools in both
of these provinces, the proportion of medically
suitable donors may be greater in British
Columbia than in Quebec.

1
According to CORR, about three-quarters of organ
donors yield multiple organs for transplantation.
2
While cadaveric organ donation rates have not kept
pace with the increased need for organ transplants,
the rate of living donation increased 200% from 1992
to 1999.
3
The proportion of MVC deaths among all deaths in
Canada (excluding the territories) fell 18.1% from
1992 to 1997.
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indicator of the efficiency of organ donation
activity. That is, are low rates the result of low
family consent rates, poor organ procurement
efforts or a lack of eligible donors? Conversely,
are high rates the result of high family consent
rates, efficient organ procurement efforts or a
larger pool of available donors?

Resolution of this problem could be overcome if
the number of eligible or potential donors was
readily available. Potential donors are
hospitalised patients who are clinically brain
dead,4 most often due to head injury or
cerebrovascular accidents, and who have no
general medical contra-indications to organ
Alberta and Saskatchewan, while having the
youngest populations, are also quite different in
terms of some of the non-medical determinants
of health. In Saskatchewan, with some
similarity to Quebec, there is a higher mortality
due to lifestyle factors (see Figure 1.6). So
while Alberta and Saskatchewan may have
younger populations, the potential donors in
Saskatchewan may have a greater likelihood of
co-morbid conditions that preclude donation.
Inter-provincial differences like these
complicate the interpretation of organ donation
rates based on per million population as an

_______________
4
Brain death is defined as “the irreversible loss of the
capacity for consciousness combined with the
irreversible loss of all brainstem functions including
the capacity to breathe. Brain death is equivalent to
death of the individual, even though the heart
continues to beat and spinal cord functions may
persist. Brain death must be determined clinically by
an experienced physician and in accord with the
accepted medical standards” (Canadian Neurocritical
Care Group (1999): 64).
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donation. Guidelines for the diagnosis of brain
death have been developed by the Canadian
Neurosurgical Society.5

The most straightforward and accurate method
to determining the number of potential donors
is to conduct on-site medical record reviews or
audits of patient charts. Although the most
resource-intensive, this method has been used
by several authors (Christiansen et al., 1998;
Gore et al., 1991; Gortmaker et al., 1996;
Hibberd et al., 1992; Nathan et al., 1991;
Taylor et al., 1996). It is particularly valuable
for computing individual hospital donation
rates and determining consent rates.7

To be declared brain dead, a patient must:

•
•
•

have an absence of brain stem reflexes
(determined by clinical tests)
have no spontaneous movements
be apneic and, thus, supported by a
ventilator.

In the second method, the number of hospital
deaths similar in causality to deaths for actual
donors, is used as an estimate of potential
donors. Ojo et al. (1999) used the term
“evaluable” deaths to distinguish them from
potential donor deaths derived from chart
audits. In the study by Holt et al. (1999),
hospital organ donation rates were computed
by dividing the number of actual donors in a
given hospital by the total number of patients
who died with the same diagnosis ICD-9-CM8
codes in that hospital.9 More recently, Baxter
and Smerdon (2000) categorised “most likely”
(Class I) and “somewhat likely” (Class II) organ
donor diagnoses using ICD-9 cause of death
codes from the Statistics Canada mortality data
for the province of British Columbia. This was
based on a methodology originally developed by
Evans et al. (1992).

Given that a brain death is a method by which
death can be declared rather than a cause of
death or morbidity, national data sources on
hospital morbidity and mortality, which look at
causes of death and diagnoses respectively, are
not designed to provide information on brain
death deaths. For example, an analysis of data
from the CIHI Hospital Morbidity Database for
the years 1995 to 1997 revealed that there were
a total of 807 patients during this time period
that died with a diagnosis of brain death (i.e.,
ICD-9 code 348.8). Among all hospital deaths
from the Vital Statistics Death Registry from
Statistics Canada from 1992 to 1997, 33
persons had brain death indicated as their
cause of death.6

1.2 Estimating Potential
Donors

_______________
Lacking a ready source of information on the
number of brain death deaths or potential
brain death deaths, three main methods for
estimating potential donors have been used in
the field. (A summary of key studies in the
existing literature that use these different
methodologies is provided in Appendix A.)
_______________

7

The accuracy of chart audits as estimates of donor
potential is directly related to the completeness of the
medical records. McNamara et al. (1997) suggest
excluding medical records for patients greater than 75
years of age and for those who have documented
contraindications like tuberculosis, HIV, hemophilia,
etc.
8
Commission on Professional and Hospital Activities.
(1986). International Classification of Diseases, Injuries
and Cause-of-Death, 9th Revision, Clinical Modification,
ICD-9-CM. Annotated Volume 1: Diseases Tabular List.
Edward Brothers, Inc.: Ann Arbor, MI.
9
The main problems with this method are: (1) the
inconsistency in classification coding itself; and (2) a
lack of definitive criteria about the codes that should
be included in order to identify potential donors (US
Department of Health & Human Services, 1998).

5
Guidelines for the diagnosis of brain death were
published by the Canadian Neurosurgical Society in
February 1999.
6
“Brain death” is not a term indexed in the
International Classification of Diseases, Ninth Edition
(ICD-9). Assignment to ICD-9 code 348.8 is a
classification decision and the code would include, but
not be exclusive to, brain death.
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The third and crudest method relies on proxies
derived from epidemiological studies of brain
death incidence among all hospital and
intensive care patients (Navarro, 1996; Gore et
al., 1991). Navarro (1996), for example,
suggests that 2% of people dying in hospital
and 14% of those dying in ICUs are brain dead
and thus, may be considered potential organ
donors.10

The authors found that hospitals did not differ
in terms of Head Injury organ donor indices,
likely because patients with severe head
injuries were treated in critical care units and
had the greatest potential of being identified as
potential donors. There were, however,
significant inter-hospital differences in the
organ donor indices for the CVA and “Other”
groups. Holt et al. (1999) suggested that the
greatest potential to increase organ donation
lied with these patient groups.

1.3 Methodology Used in
this Report

The method by Holt et al. (1999) was selected
for this report for the following reasons:

•

Estimates of potential donors calculated in this
report used the second method, namely,
estimates of potential donors based on hospital
deaths similar to causality to deaths among
actual cadaveric donors. Specifically, the
methodology was based on one developed by
Andrew Holt and his colleagues (1999) from
Australia.
Holt et al. (1999) derived estimates of potential
donors based on diagnosis codes from hospital
databases, a refinement of an earlier
methodology (Hodgeman et al., 1997). Principal
or secondary ICD-9-CM diagnosis codes for
three groups were used (Head Injury,
Cerebrovascular Accidents (CVA) and “Other”).
The authors calculated organ donor indices for
each group in each hospital by dividing the
actual number of donors by the total number of
patients dying with the same separation codes.
A combination of all three indices was used to
determine an overall donor index for each
hospital.

Existing data sources can be used. In
Canada, there are two national data
sources with information on hospital
deaths: the Vital Statistics Death Registry
from Statistics Canada and the Hospital
Morbidity Database (HMD) from CIHI.
The Vital Statistics Death Registry covers all
deaths occurring in Canada. It contains
data from death registration forms from
each province and territory. In the Vital
Statistics Death Registry, information on
the cause of death is coded according to the
International Classification of Diseases, 9th
Revision.11 Cause of death is defined as: “(a)
the disease or injury which initiated the
train of events leading directly to death, or
(b) the circumstances of the accident or
violence which produced the fatal injury.”
The underlying cause of death is selected
from a number of conditions listed on the
death registration. For every circumstance
(e.g., motor vehicle collision), there is also
an underlying condition or disease
provided.

_______________

_______________

10

11

World Health Organization. (1977). International
Classification of Disease, 1975 Revision. WHO:
Geneva.

In this research, Navarro (1996) considered
potential donors to be patients with a “flat” EEG and
no medical contraindications to organ donation. In
Spain, in order to legally declare that a patient is brain
dead, a complete neurological examination is needed,
along with an iso-electric EEG of half an hour. This
must be repeated twice with an interval of at least 6
hours between each examination.
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The CIHI Hospital Morbidity Database
(HMD) provides information on cases
separated (discharged or death) from all
Canadian hospitals. Diagnoses, defined in
terms of morbidity that consumes the most
health care resources, and procedures are
among the data elements captured in this
database.

•

•
•

•

•

The three groups defined by Holt et al.
(1999) (i.e., Head Injury, CVA and “Other”)
map well with the causes of death for
donors available in CORR.
Use of this method would permit the testing
of a hospital-based methodology at the
provincial level.12
Given the trend of declining traumatic
injuries in Canada, this method allows
donation rates to be dissected so that
donation rates among Head Injury, CVA and
“Other” potential donor groups can be
compared.

In terms of the organisation of the report, the
national findings precede the provincial ones.
Northwest Territories and Yukon are excluded
from all analyses because there were no organ
transplant hospitals or organ procurement
organisations in those jurisdictions at the time
of this report. New Brunswick, Newfoundland,
Nova Scotia and Prince Edward Island are
considered as one region, the Atlantic
Provinces, to avoid the release of small
numbers. A glossary of terms used in this
report is provided at the end of this chapter.
Given that the time period considered was 1992
to 1998,13 recent initiatives as identified by the
provincial organ procurement organisations
have also been briefly described.

The method is fully described in the next
chapter.

1.4 Assumptions and
Organisation of this Report

Organ donation and transplant professionals at
organ procurement organisations, organ
donation organisations and transplant
hospitals are the intended audience for this
report. Researchers, health services planners
and others interested in organ donation and
transplantation may also find this report
useful.

The analyses presented in this report are
subject to the following assumptions:

•

With the use of data on hospital deaths,
many factors that influence whether
donation occurs (e.g., whether families were
asked) are eliminated. As such, hospital
deaths are not biased by regional variables
and approaches toward organ donation
(e.g., referral processes) that may be affect
donation rates.
The analyses in this report rely on historical
data, which may not reflect recent changes
in organ donation practices and results.

Data on hospital deaths are close, albeit
inflated, approximations of donor potential.
Although data sources are not perfect, they
provide a starting point upon which more
accurate estimates of potential donors may
be derived.

_______________

_______________

12

Due to issues with privacy and confidentiality,
individual hospital data could not be obtained from
Statistics Canada.

13

1997 is the most recent year for which mortality data
were available from Statistics Canada. 1998 is the
most recent year for which morbidity data were
available from CIHI.
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1.5 Glossary of Key Terms
Actual cadaveric organ donor
A patient who has had at least one retrieved
organ transplanted after the declaration of
brain death and consent of family members is
provided.
Brain death
“The irreversible loss of the capacity for
consciousness combined with the irreversible
loss of all brainstem functions including the
capacity to breathe. Brain death is equivalent
to death of the individual, even though the
heart continues to beat and spinal cord
functions may persist. Brain death must be
determined clinically by an experienced
physician and in accord with the accepted
medical standards” (Canadian Neurocritical
Care Group (1999): 64).
Chart audit
Method used to determine the number of
potential donors. Medical records or patient
charts are reviewed in order to identify
potential from actual donors.
Evaluable donor
A hospitalised patient who dies from a cause of
death similar to that of an actual donor and
who is assumed to be a potential donor
although all the contra-indications to organ
donation may not be known. A term coined by
Ojo et al. (1999).
Potential organ donor
A hospitalised patient who is clinically brain
dead, most often due to head injury or
cerebrovascular accidents, and who has no
general medical contra-indications to organ
donation. Identified in chart audits or
estimated from other methods.
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2
Methodology
The application of the Holt methodology to the databases on
hospital deaths is described in this chapter. Estimates of
potential cadaveric donors derived from these sources and the
ratios used to compare provinces and time periods are also
detailed.
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2.1 Data Sources
Data from three databases were used:

•
•
•

Data elements used from CORR were as
follows:

Canadian Organ Replacement Register
(CORR), which provided information on
actual donors
Vital Statistics Death Registry, which
provided information on estimated potential
donors according to causes of death
Hospital Morbidity Database, which
provided information on estimated potential
donors according to diagnoses.

•
•
•
•
•

Year of donor death (1992 to 1998)
Gender
Age (in years)
Province of death14 (excludes the territories)
Cause of death

Cause of donor death in CORR consists of
general categories. For the purposes of the
study, the categories were classified into three
groups distinguished by Holt et al. (1999). See
Table 2.1.

These are described below. General caveats
regarding the data sources are outlined in
Appendix B.

_______________

2.1.1 Numerator – Actual Cadaveric
Organ Donors

14
The donor data from CORR captures province of
death for donors, not province of residence. The
mortality data from Statistics Canada uses province of
residence to assign deaths to each province. Province
of death, however, is a reasonable proxy for province
of residence. A check done using the Discharge
Abstract Database at CIHI, found that of the
approximately 40,000 deaths in Ontario hospitals in
1997/98, less than 1% were for non-Ontario
residents.

Number of actual cadaveric organ donors from
CORR was used as the numerator in the
calculation of donation ratios. An actual
cadaveric donor is one where at least one organ
was retrieved and transplanted.

Table 2.1 Donor causes of death, grouped according Holt et al. (1999)
Cause of Donor Death*

Holt et al. (1999)
Classification

Head Trauma (not MVC)
Motor Vehicle Collision (MVC)
Intracranial Event
Ruptured Cerebral Aneurysm
Spontaneous Cerebral Haemorrhage
Anoxia/Hypoxia
Carbon Monoxide Poisoning
CNS Infection
Gunshot
Overdose
Primary CNS Tumour
Other

HEAD INJURY
HEAD INJURY**
CVA
CVA
CVA
OTHER
OTHER
OTHER
OTHER***
OTHER
OTHER
OTHER

*From: CORR Cadaveric Donor Profile (Form DP-2000).
**A crosscheck of the donor data from CORR with the HMD revealed that in over two-thirds of the
cases from 1995 to 1997 where cause of death was MVC, the primary diagnosis in HMD was a
head injury. For the sake of simplicity, all donor deaths attributed to motor vehicle accidents were
classified under the head injury group. This may have slightly overstated the number of actual
donors within the head injury group.
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2.1.2 Denominator – Estimated Potential
Donors based on Causes of Death

•

Cause of death information is available from
the Vital Statistics Death Registry. Data were
used for the years 1992 to 1997. This database
classifies deaths on the basis of province of
residence. From all deaths during this period,
the following were included:

•

•
•

deaths occurring in the provinces (excludes
territories)
deaths occurring in a hospital (hospital
deaths include deaths that take place in
acute care hospitals as well as emergency
rooms, chronic care and rehabilitation
hospitals)

deaths among persons under 70 years of
age (this age cut-off is consistent with other
existing research)15
deaths among persons with a cause of
death that fell into one of the three
classifications based on the scheme
reported by Holt et al. (1999). Given that
the classification by Holt et al. (1999) was
based on ICD-9-CM codes, the ICD-9-CM
codes were converted into ICD-9 (see Table
2.2).

As depicted in Figure 2.1, the number of deaths
used as an estimate of potential cadaveric
organ donors represented 2.3% of all deaths in
Canada from 1992 to 1997.
_______________
15

Although there have been Canadian organ donors
older than 69, this age cut-off was used to avoid
including older donors, many of whom are not
suitable donors. This is consistent with other studies
where the following age cut-offs were used to define
potential donors: 6 months to 65 years (Evans et al.,
1992); one year to 65 years (Ojo et al., 1999); less than
70 years (Hibberd et al., 1992; O’Brien, 1996; Salih et
al., 1991); less than 71 years (Gortmaker et al., 1996;
Holt et al., 1999); and less than 80 years (Taylor et al.,
1996).

1,247,807 deaths in Canada, 1992-1997



1,245,525 deaths in provinces (excluding territories)



933,244 hospital deaths in provinces (excluding territories)



48,619 hospital deaths in provinces for patients under 70 years of age
(excluding territories)



29,021 hospital deaths in provinces for patients under 70 years of age with
selected causes of death (excluding territories)

Fig. 2.1 Estimated potential donors based on cause of death,
Canada, 1992 to 1997 (Vital Statistics Death Registry)
CANADIAN INSTITUTE FOR HEALTH INFORMATION
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Table 2.2 Three groups of diseases or pathological processes that may result in
brain death* according to ICD-9-CM and ICD-9 Codes
GROUP

ICD-9-CM CODES

ICD-9 CODES

800.1-800.9
801.1-801.9
803.1-803.9
804.1-804.9

800.1-800.3
801.1-801.3
803.1-801.3
804.1-804.3

851.0-851.9
852.0-852.5

851.0-851.1
852.0-852.1

853.0-853.1
854.0-854.1

853.0-853.1
854.0-854.1

Cerebrovascular Accident (CVA)
Subarachnoid haemorrhage
Intracerebral haemorrhage
Other intracranial haemorrhage
Occlusion or stenosis of precerebral arteries
Occlusion of cerebral arteries
Acute, but ill-defined, cerebrovascular disease

430
431
432.0-432.9
433.0-433.9
434.0-434.9
436

430
431
432.0-432.9
433.0-433.9
434.0-434.9
436

Other
Central nervous system tumours
Anoxic brain damage
Compression of brain
Cerebral oedema
Ventricular tachycardia
Ventricular fibrillation and flutter
Cardiac arrest
Status asthmaticus
Asphyxia
Respiratory arrest
Asphyxiation and strangulation

191.0-192.9
348.1
348.4
348.5
427.1
427.41-427.42
427.5
493.01,493.11
493.91
799.0-799.1
994.7

191.0-192.9
348.1
348.4
348.5
427.1
427.4
427.5
493.0-493.1**
493.9**
799.0-799.1
994.7

Head Injury (HI)
Fracture of vault of skull with intracranial injury or haemorrhage
Fracture of base of skull with intracranial injury or haemorrhage
Other skull fractures with intracranial injury or haemorrhage
Multiple fractures of skull or face with intracranial injury
or haemorrhage
Cerebral laceration and contusion
Subarachnoid, subdural and extradural haemorrhage
following injury
Other intracranial haemorrhage following injury
Intracranial injury of other and unspecified nature

*Groupings based on ICD-9-CM codes from Holt et al. (1999).
**For the purposes of this study, extrinsic or intrinsic asthma and unspecified asthma were included.
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other mechanical assistance to respiration, and
includes Bennett and Byrd respirators,
endotracheal respiratory assistance and
mechanical ventilation. This second option is
proposed as a tentative estimate, even though it
has apparent face validity. This is due to the
high coding variability for this procedure code
among the provinces (see Appendix E). As
depicted in Figure 2.2, these estimates
represented 10.1% and 2.6% of all acute care
hospital deaths in Canada from 1995 to 1998.

2.1.3 Denominators - Estimated Potential
Donors based on Diagnoses
Estimated potential donors based on diagnoses
were derived from the CIHI Hospital Morbidity
Database (HMD). These data were available for
the years 1995 to 1998.16 Two estimates of
potential donors were derived from this data
set. The first was based on acute care hospital
deaths for persons between the ages of 0 to 69
with diagnoses codes based on the Holt et al.
(1999) criterion. The second was based on the
same exclusions but with the added
requirement of a procedure code of ventilation.
That is, only those acute care hospital deaths
for persons between the ages of 0 to 69 with an
ICD-9-CCP code of 13.62 were included. Code
13.62 represents the following procedures:

_______________
16
HMD has been available from CIHI since the fiscal
period 1994/95. Calendar years of data were
abstracted for the purposes of this study.

433,205 acute care hospital deaths in Canada, 1995-1998



432,820 acute care hospital deaths in provinces (excluding
territories)



144,640 acute care hospital deaths in provinces for patients
under 70 years of age (excluding territories)



43,690 acute care hospital deaths in provinces for patients
under 70 years of age with selected diagnoses (excluding
territories)



11,324 acute care hospital deaths in provinces for patients
under 70 years of age with selected diagnoses and a
procedure code of ventilation(excluding territories)

Fig. 2.2 Estimated potential donors based on diagnoses,
Canada, 1995 to 1998 (Hospital Morbidity Database)
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Since the HMD estimates were grouped
according to diagnosis, some of the patients fell
under more than one group. Where persons
were diagnosed with Head Injury, regardless of
whether or not they were in the CVA or “Other”
category, they were grouped as Head Injury.
For persons diagnosed with CVA and “Other,”
they were grouped as CVA. Only if the diagnosis
fell in the “Other” group was it classified as
“Other.” In this way, deaths were not double- or
triple-counted and were designated to the most
appropriate group. (See Table 2.3.)

For the national comparisons of ratios based on
causes of death, three-year moving averages
were computed in order to minimise the
influence of fluctuations in the number of
actual donors in some of the smaller provinces.
This calculation is described in detail in
Appendix D.

2.3 Caveats
A comparison of actual donors and the various
estimates of potential donors in terms of age
and gender is presented in Table 2.5. Although
an age cut-off of 69 was used, the mean ages of
the potential donors were older than for the
actual donors regardless of the database or
diagnoses. These differences suggest that the
estimated potential donor groups encompassed
older and, possibly, a greater proportion of
medically unsuitable candidates for organ
donation. In addition, proportionately more
males were found in the estimated potential
donor groups.

2.2 Formulas for Ratios
Ratios were computed as detailed in Table 2.4.
Age-standardisation was used to remove the
effects of differences in age structure among
provinces over time. Calculation of agestandardised death rates for 10-year age
groups was used based on a standardising
population of July 1, 1991 (both sexes
together). See Appendix C for details.

Table 2.3 Number of persons grouped in one or
more grouping for acute care hospital
deaths
Diagnosis

1995

1996

1997

1998

HI only
HI + CVA
HI + “Other”
HI + CVA + “Other”
HI Total

853
76
274
25
1,228

881
92
301
27
1,301

858
72
317
29
1,276

947
103
256
37
1,343

CVA only
CVA + “Other”
CVA Total

11,562 11,743 11,801 11,582
1,946 1,941 1,951 1,882
13,508 13,684 13,752 13,464

“Other” only

18,132 18,323 18,079 19,032

Grand Total

32,868 33,308 33,107 33,839
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Table 2.4 Computed ratios: Cadaveric organ donation expressed in terms
of estimates of potential cadaveric organ donors
NUMERATOR

DENOMINATOR

Actual Donors Total

POTENTIAL ESTIMATED BASED ON CAUSES OF DEATH
Total number of hospital deaths of patients under 70 years of age
with a cause of death based on Holt et al. (1999)
HI deaths
CVA deaths
“Other” deaths

HI
CVA
“Other”

Actual Donors Total

HI
CVA
“Other”

Actual Donors Total

HI
CVA
“Other”

POTENTIAL ESTIMATED BASED ON DIAGNOSES
Total number of acute care hospital deaths of patients under 70 years of age
with diagnoses based on Holt et al. (1999)
HI diagnoses
CVA diagnoses
“Other” diagnoses

POTENTIAL ESTIMATED BASED ON DIAGNOSES + VENTILATION
Total number of acute care hospital deaths of patients under 70 years of age
with diagnoses based on Holt et al. (1999) and a procedure code of ventilation
HI diagnoses + ventilation
CVA diagnoses + ventilation
“Other” diagnoses + ventilation

CANADIAN INSTITUTE FOR HEALTH INFORMATION
15

Table 2.5 Age and gender, actual and estimated potential cadaveric donors (Averages)*
% Male

Mean Age(yrs)

Std Dev

1992 to 1997
All Actual
All Potential based on Causes of Death

55.1
63.1

36.5
50.0

17.7
17.6

HI Actual
HI Potential based on Causes of Death

70.8
75.0

25.8
35.0

14.9
18.4

CVA Actual
CVA Potential based on Causes of Death

41.4
56.3

46.3
58.4

13.7
10.8

“Other” Actual
“Other” Potential based on Causes of Death

59.8
64.9

32.2
47.8

17.6
17.7

1995 to 1998
All Actual
All Potential based on Diagnoses
All Potential based on Diagnoses + Vent.

55.4
59.7
60.3

38.6
54.4
50.0

17.9
15.8
19.0

HI Actual
HI Potential based on Diagnoses
HI Potential based on Diagnoses + Vent.

71.5
73.6
74.2

26.7
39.7
35.0

15.5
19.1
19.1

CVA Actual
CVA Potential based on Diagnoses
CVA Potential based on Diagnoses + Vent.

43.9
57.2
55.2

47.6
57.6
53.9

13.7
12.3
14.9

“Other” Actual
“Other” Potential based on Diagnoses
“Other” Potential based on Diagnoses + Vent.

59.8
60.4
60.0

33.6
53.4
50.9

18.3
16.7
19.3

*
Six-year averages were used to compare the actual donor demographics with the potential donors estimated
from the causes of death/ Vital Statistics source. Four-year averages were used for the diagnoses/HMD
comparisons.
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3
National Results

The ratios resulting from the three estimates are compared
in this section. Provincial results are contrasted with the
national averages.
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3.1 Estimated Potential Donors
based on Causes of Death

A very different picture emerges when actual
cadaveric organ donation is considered in
terms of rate per million population (see Figure
3.2). Manitoba emerged with the highest
donation rates. The Atlantic provinces, British
Columbia and Alberta had rates that exceeded
the national rates. Quebec rates were similar to
the national ones and Ontario and
Saskatchewan were below the national results.

Provincial results for the estimates based on
causes of death are provided in Figure 3.1. For
the purposes of this comparison, three-year
moving averages were computed in order to
minimise the influence of fluctuations in the
number of actual donors in some of the smaller
provinces.

Further comparison (see Table 3.1) reveals that
donation rates increased to a greater extent in
all provinces, except Quebec, where the
increase was not as large, when the causes of
death estimates were used. In the Atlantic
provinces and British Columbia, a decrease in

Alberta emerged with the highest donation
rates. British Columbia, Manitoba and Ontario
also exceeded the national results. The Atlantic
provinces were similar to the national results,
while rates for Quebec and Saskatchewan were
below the national results.

Table 3.1 Comparison of percent change from 1992-1994 to 1995-1997 among
two types of age-standardised three-year moving averages, Canada
(excluding territories) and Provinces
Rate per million population

CAN
AB
ATL
BC
MB
ON
QC
SK

1992-1994

1995-1997

13.2
15.9
16.3
13.9
16.5
12.4
12.0
11.5

14.3
16.5
14.9
13.5
20.3
13.5
14.7
9.0

Causes of death ratio (%)

% change
8.3
3.8
-8.6
-2.9
23.0
8.9
22.5
21.7

1992-1994
7.1
10.1
7.5
9.0
7.4
7.2
5.5
6.6

1995-1997
8.3
12.2
7.9
9.2
10.6
9.1
6.4
5.8
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% change
16.9
20.8
5.3
2.2
43.2
26.4
16.4
-12.1

3.2 Estimated Potential Donors
based on Diagnoses

organ donation based on per million population
occurred from the 1992-1994 period to the
1995-1997 period. With the causes of death
estimate, both jurisdictions had increases in
donation over these periods. In Saskatchewan,
where donation was on the decline, the
downtrend indicated by the causes of death
estimates was not as steep as the rates based
on population would suggest.

The interpretability of the ratios in this section
is limited because only four years of data were
available and the use of rolling averages could
not be used to smooth the trends. These results
are presented as preliminary.
Ratios based diagnoses are presented in Figure
3.4. The patterns for these ratios show no
differences over time in the overall and “other”
diagnoses ratios. A declining trend in donor
rates was found among head injured patients
and an increasing trend was found for the CVA
subgroup.

When looking at the ratios based on causes of
death, the overall donation rate as well as the
donation rates for each of the subgroups
increased over this six-year period, with the
largest increase among the CVA subgroup (see
Figure 3.3). In 1992, 38.4% of actual donors
died from CVA. By 1997, this percentage had
risen to 50.5. Among the potential donors as
defined on the basis of causes of death,
potential donors dying from CVA compromised
43.1% of all potential donors in 1992 and
43.9% in 1997. It would appear from these
results that provincial organ procurement
programs made improvements in their efforts to
secure a greater proportion of actual donors
from among the CVA potential donor subgroup.

Provincial comparisons (see Figure 3.5) show
that Quebec and Manitoba were above the
national rates (except in the year 1998 for
Manitoba) and Alberta and Ontario were similar
to the national rates. The rates for the Atlantic
provinces fluctuated during this four-year
period, with no discernable trend. British
Columbia and Saskatchewan (except in 1998
for Saskatchewan) had the lowest rates using
this methodology.
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Provincial comparisons (see Figure 3.7) show
that, with some exceptions, Manitoba, Quebec,
British Columbia, Ontario and Saskatchewan
had rates that were higher than the national
rates. Alberta and the Atlantic provinces (with
the exception of 1997) were below the national
rates. For Alberta, this would be directly tied to
the fact that it has double the rate of ventilator
procedures relative to any other province (see
Appendix E).

3.3 Estimated Potential Donors
based on Diagnoses with
Ventilation Procedure Code
As with the previous subsection, the
interpretability of the ratios in this section is
limited because only four years of data were
available and the use of rolling averages could
not be used to smooth the trends. More
importantly, the variability in provincial coding
of the procedure code for ventilation created
even greater problems in terms of extrapolating
plausible trends from the data. While these
results are presented, they should be
considered provisional.
Ratios based on diagnoses and ventilation are
presented in Figure 3.6. The ratios dropped
each year, with the greatest decrease among
the head injured subgroup. This is likely due to
the rising number of ventilation procedures
being coded for these patients (see Appendix E)
rather than a true increase in the number of
patients being ventilated.
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3.4 Comparison of Three
Estimates
Figure 3.8 provides a comparison of the three
estimates for 1997, one specific calendar year.
While the diagnoses and ventilation estimate
yields the highest ratios and may have the
greatest potential to yield the most accurate
donation rates, these results are not
supportable given variability in coding of the
ventilation procedure from province to province
and from year to year. For example, for almost
every province, there was a dramatic increase
in the number of ventilation codes over the
four-year period.

The convergence in the rising CVA donor rate
for both the causes of death and diagnoses
estimates would lend credence to the
interpretation that provincial organ
procurement programs made improvements in
their efforts to secure a greater proportion of
actual donors from among the CVA potential
donor subgroup.
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4
Provincial Results
The individual provincial results are presented in this
chapter along with brief descriptions of recent initiatives
within each jurisdiction as provided by the organ
procurement organisations. Common trends among all
provinces were as follows:
• For all provinces, except Alberta, the diagnoses with
ventilation estimates yielded the highest overall ratios and,
correspondingly, the highest ratios for each of the
subgroups. Caution should be exercised, however, when
interpreting this finding.
• For all provinces, the highest ratios were found for the
head injury subgroup, regardless of the estimate of
potential donors used. This is consistent with Holt et al.
(1999) and suggests that provincial donor programs are
proficient in their identification of potential donors within
this traditional donor subgroup.
• For most of the provinces, gains were made in ratios for
the CVA subgroup regardless of whether the estimate used
was based on causes of death or diagnoses for the periods
1992 to 1997 and 1995 to 1998, respectively.
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4.1 Alberta
The typical cadaveric organ donor
in Alberta from 1992 to 1998 was
aged 36 (sd=18.0 years) and died
from a CVA (42.3%).

Human Organ Procurement and Exchange
(HOPE) Programs of Southern and Northern
Alberta
The recently released Report of the Alberta Advisory
Committee on Organ and Tissue Donation and
Transplantation has provided 99 recommendations,
which include improvement in the governance,
legislation, funding, public and professional education,
service delivery, tissue banking, standards and
guidelines as well as information systems and
technology. The passage of these recommendations will
change the face of organ and tissue donation in Alberta.

Figure 4.1 provides a summary of the ratios for
Alberta. The donor rate per million population
in Alberta ranged from a low of 13.5 (in 1995)
to a high of 18.3 (in 1996) during the period
1992 to 1998. Similar trends were noted for the
three estimates, with the peak ratios resulting
in 1996. Highest ratios resulted when the
denominator was based on causes of death.
Lowest ratios resulted when the denominator
was based on diagnoses.

HOPE has built relationships with the Critical Care
community by hiring co-ordinators with strong ties to
Critical Care and good relationships with the regions’
ICU physicians. To improve visibility, HOPE hired two
dedicated transplant surgeons. The addition of other
staff has freed up more resources to improve
professional and public education. A more aggressive
approach is being used to determine organ function
before organs are declined.

Tables 4.1 to 4.3 compare the resulting
numbers and ratios for the specific categories,
Head Injury, CVA and “Other” for Alberta.
Detailed data are provided in Appendix F.

The goals of the HOPE program are to facilitate donor
referrals by:
•

•

•

•
•
•

providing information to health care professionals
on donor identification, management of a multiorgan and tissue donor, and procurement and
preservation of organs/tissues
developing policies and procedural guidelines to
facilitate the organ/tissue procurement and
exchange progress
providing health care professionals and the general
public with information regarding organ and tissue
donation and transplantation in order to maximize
their awareness and support
monitoring and evaluating the utilization of
resources
collecting and analyzing data to facilitate follow-up
and research
liasing with hospital and community agencies to
provide emotional support and grief counselling for
the donor families.

Hospital-based Innovation
The Capital Health Authority in Edmonton released a
communication guideline for health care professionals,
which looks at sensitively discussing prognosis,
diagnosis of brain and organ donation with families.
The guideline was implemented in 1999 after extensive
education of all critical care and emergency staff
including nurses, pastoral care, social workers and
physicians (Source: The Kidney Foundation of Canada.
Communique on Organ and Tissue Donation, Links to
Success, Issue 3, August 2000).
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Table 4.1 Head Injury: Actual versus Estimated, Alberta, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

12

12

20

14

15

17

18

88

72

95

78
80
60

75
93
78

73
80
63

96
82

17.9
17.5
23.3

20.0
16.1
19.2

23.3
21.3
27.0

18.8
22.0

13.6

16.7

21.1

Table 4.2 CVA: Actual versus Estimated, Alberta, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

13

18

14

14

25

28

20

167

139

159

128
239
106

146
244
117

164
270
141

250
137

10.9
5.9
13.2

17.1
10.2
21.4

17.1
10.4
19.9

8.0
14.6

7.8

12.9

8.8

Table 4.3 “Other”: Actual versus Estimated, Alberta, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

13

14

9

9

11

5

11

115

114

112

112
731
307

91
779
344

109
749
357

731
366

8.0
1.2
2.9

12.1
1.4
3.2

4.6
0.7
1.4

1.5
3.0

11.3

12.3

8.0
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4.2 Atlantic Provinces
Newfoundland Transplant Program

The typical cadaveric organ donor
in the Atlantic provinces from 1992
to 1998 was a male (62.8%), aged 35
(sd=16.8 years) who died from either
a CVA (43.7%) or Head Injury
(37.2%).

Key projects for the OPEN Program in Newfoundland
and Labrador include:

Figure 4.2 summarises the ratios for the
Atlantic provinces. The donor rate per million
population in the Atlantic provinces
dramatically fluctuated from 1992 to 1998,
with a low of 9.3 (in 1998) after a high of 21.0
(in 1997). Similar trends were noted for the
three ratios, with the peak ratios resulting in
1997. Highest ratios yielded from the diagnoses
with ventilation estimates. Lowest ratios
resulted when the denominator of estimated
potential donors was based on diagnoses.

•

medical record reviews of potential organ and
tissue donors

•

youth awareness presentation program for junior
and senior high students

•

youth poster contest to promote organ/tissue
awareness

•
•

Kinsmen National Public Awareness Program

•

pilot program to help nurses deal with families in
crisis

•

development of Organ Donor Committees within
each hospital.

community experience program for nursing
students

New Brunswick Organ & Tissue Procurement
Program
The New Brunswick Department of Health & Wellness is
in the process of developing the Organ & Tissue
Procurement Program to make it more hospital-based.
In April of 2000, a provincial Organ & Tissue Donation
Network was announced by Minister of Health &
Wellness. In addition to more hospital-based
procurement initiatives, there will be a focused public
awareness campaign developed. Participants in this
public awareness initiative, in addition to the
Department of Health & Wellness and the 8 Regional
Hospital Corporations, include: the New Brunswick
Medical Society; the New Brunswick Nurses
Association; the New Brunswick branch of the Kidney
Foundation of Canada; and the RCMP.

Tables 4.4 to 4.6 detail the resulting numbers
and ratios for the Atlantic provinces including
specific categories, Head Injury, CVA and
“Other.” More comprehensive data are provided
in Appendix F.

All Medicare renewals that are sent out now include a
question about organ donation. Renewals are done
every three years. Although New Brunswick is not
looking at having a registry per se, the ultimate goal is
to have an individual’s wishes about organ donation
imbedded in the smart card portion of the Medicare
card.

Nova Scotia Multi-Organ Transplant Program
In 1995, Nova Scotia began a four-year implementation
process where all provincial health cards were replaced
and residents documented their organ and tissue
donation wishes on their health cards. The word
“donor” is embossed on the health card. Specific
donation directions are maintained on a computerised
database, which can be accessed by front-line care
providers. Currently, 360,000 Nova Scotians,
approximately 40% of the population, have officially
registered as organ donors.
(continued on page 28)
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Table 4.4 Head Injury: Actual versus Estimated, Atlantic Provinces, 1992 to 1998
1992
NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1993

1994

1995

1996

1997

1998

13

14

21

14

5

17

8

75

102

84

83
38
9

62
43
24

53
40
13

35
22

16.9
36.8
155.6

8.1
11.6
20.8

32.1
42.5
130.8

22.9
36.4

17.3

13.7

25.0

Table 4.5 CVA: Actual versus Estimated, Atlantic Provinces, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

12

19

19

13

10

25

10

187

173

204

146
228
50

163
242
52

171
251
54

250
65

8.9
5.7
26.0

6.1
4.1
19.2

14.6
10.0
46.3

4.0
15.4

6.4

11.0

9.3

Table 4.6 “Other”: Actual versus Estimated, Atlantic Provinces, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

6

6

7

7

9

8

4

197

176

192

207
514
134

185
626
161

170
533
102

591
174

3.4
1.4
5.2

4.9
1.4
5.6

4.7
1.5
7.8

0.7
2.3

3.0

3.4

3.6
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Nova Scotia Multi-Organ Transplant
Program (cont’d)
In 1999, key stakeholders from transplantation,
critical care, administration, pastoral care and
social work came together to develop a
comprehensive strategy for a provincial and
Atlantic Organ and Tissue Donation program.
This proposal was based on best practice
nationally and internationally and focuses
donation efforts and resources to the front-line
critical care workers, separating the donation and
transplantation programs. This comprehensive
proposal is currently under review by the
Department of Health. In conjunction with the
Kidney Foundation of Canada, a two-day organ
and tissue donation symposium will be held in
March 2001. This forum will bring together
multidisciplinary critical care teams from every
hospital in Nova Scotia to focus on best practice in
organ and tissue donation and develop
implementation strategies to increase donation in
their individual centres.

Hospital-based Innovation
Queen Elizabeth II Health Sciences Centre
recently completed a retrospective medical chart
review of patients dying in the Medical, Surgical
and Neuro intensive care units in 1999. The
results of the study have been used to examine
ways to strengthen existing educational initiatives.
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4.3 British Columbia
British Columbia Transplant Society
(BCTS)

The typical cadaveric organ donor
in British Columbia from 1992 to
1998 was aged 35 (sd=16.4 years)
and died from a CVA (53.5%).

In October 1997, the BCTS unveiled a new
computerised registry to legally record the
wishes of organ donors in British Columbia.
This registry replaces all previous ways of
recording donation wishes, including signing up
through a Driver’s License or Care Card. When
a potential donor has been identified,
healthcare professionals can call the registry to
see if that person is a registered organ donor. If
so, then a copy of the person’s scanned
registration form, completed and signed by that
individual, will be faxed to the hospital, which
can then be used by hospital staff to approach
the potential donor’s family. This type of
registry has proven to improve consent rates in
the organ donation process. Currently, BC has
a consent rate of 72%. To date, over 200,000
British Columbians have registered on the new
system.

Figure 4.3 displays a review of the ratios for
British Columbia. The donor rate per million
population in British Columbia declined from a
high of 15.7 (in 1993) to a low of 9.0 (in 1998).
The year-to-year trend yielding from the per
million population rate mirrored the trends for
the three ratios. All three ratios peaked in
1995. Highest ratios resulted when the
denominator was based on diagnoses with
ventilation. Lowest ratios resulted when the
denominator was based on diagnoses.
Tables 4.7 to 4.9 illustrate the resulting
numbers and ratios for the specific categories,
Head Injury, CVA and “Other” for British
Columbia. Detailed data are provided in
Appendix F.

Amendments were made to the BC Human
Tissue Gift Act. On April 1, 2000, new
regulations took effect, which are expected to
improve organ and tissue donation in BC. This
new initiative has two key parts. Firstly,
ventilated hospitals throughout the province
must notify the BCTS of all deaths (cardiac
deaths and impending brain deaths), up to and
including age 75. All ventilated patients with
impending or determined brain death will be
considered as potential vital organ donors.
Those individuals who have had a cardiac death
will be evaluated as potential donors of eyes,
bone, and tissue. The second part of this
initiative is the training of healthcare
professionals to approach families of potential
organ donors in a caring and respectful
manner. These trained “Designated Requestors”
will ensure that all individuals are given the
chance to be donors. If the individual is not a
registered donor then the Requestors will
approach family members and share
information on organ donation with the family,
in the hopes of helping loved ones make an
informed decision.
The BCTS is committed to increasing its Living
Kidney Donor program. Currently, living
donations are only done on physically or
emotionally related individuals. A two-year
study into anonymous living kidney donation is
presently underway.
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Table 4.7 Head Injury: Actual versus Estimated, British Columbia, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

12

21

90

94

13.3

22.3

1995

1996

1997

1998

13

23

9

21

6

79

91
170
40

86
177
32

83
166
30

119
22

25.3
13.5
57.5

10.5
5.1
28.1

25.3
12.7
70.0

5.0
27.3

16.5

Table 4.8 CVA: Actual versus Estimated, British Columbia, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

29

30

20

30

25

20

28

245

259

235

268
391
82

260
423
70

272
391
67

365
79

11.2
7.7
36.6

9.6
5.9
35.7

7.4
5.1
29.9

7.7
35.4

11.8

11.6

8.5

Table 4.9 “Other”: Actual versus Estimated, British Columbia, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

5

5

207

162

2.4

3.1

1995

1996

1997

1998

12

5

14

9

2

172

167
1,197
178

172
1,270
199

201
1,222
232

1,243
235

3.0
0.4
2.8

8.1
1.1
7.0

4.5
0.7
3.9

0.2
0.9

7.0
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4.4 Manitoba
The typical cadaveric organ donor
in Manitoba from 1992 to 1998 was
aged 36 (sd=17.9 years) and died
from a CVA (53.5%).

Manitoba Transplant Program

Figure 4.4 shows a summary of the ratios for
Manitoba. The donor rate per million
population in Manitoba dramatically fluctuated
from 1992 to 1998 from a low of 11.6 (in 1993)
followed by a high of 24.9 (in 1994). The
highest ratios emerged during the 1994 to 1996
period, regardless of the estimate used. Highest
ratios resulted when the denominator was
based on diagnoses with ventilation; lowest
ratios resulted when the denominator was
based on diagnoses.

A manual audit of deaths in the City of
Winnipeg for 1999 was completed. It revealed
there were no missed referrals. An identified
problem is that consent for organ donation is
often discussed in the emergency room, which
does not allow for enough time to separate
informing the family about death from the
organ donation process. This may have
adversely affected the consent rate.

At the request of the Minister of Health, an
Organ and Tissue Donation Awareness
Committee was created in 2000 to make
recommendations on improving the organ and
tissue donation rate in Manitoba.

A manual audit for rural areas is planned for
2001. Previous rural audits did not reveal
missed opportunities.
The program is involved in various professional
education activities including a yearly tutorial
session with second year medical students, and
a lunchtime educational series that addresses
transplant issues with health care
professionals. The program also provides
ongoing in-services for adult and paediatric
critical care nursing and medical staff. In the
fall of 2001, the program will be facilitating an
educational session at the provincial health
conference.

Tables 4.10 to 4.12 compare the resulting
numbers and ratios for the specific categories,
Head Injury, CVA and “Other” for Manitoba.
Detailed data are provided in Appendix F.

Communications and public relation activities
include cultivating and maintaining
relationships with various corporate sponsors
to help deliver the message in unique ways. As
one example, Manitoba Public Insurance and
Driver Vehicle and Licencing provide an
informational insert into 700,000 driver licence
renewals in the province. Special events such
as “Tree of Life” and “Garden of Life” honour
organ and tissue donors, recipients and their
families. The program continues to work with
local and national media outlets to create “topof-mind” awareness of organ and tissue
donation and transplantation.
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Table 4.10 Head Injury: Actual versus Estimated, Manitoba, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

4

4

40

32

10.0

12.5

1994

1995

1996

1997

1998

10

8

8

5

4

34

38
29
5

35
25
7

37
27
8

37
21

21.1
27.6
160.0

22.9
32.0
114.3

13.5
18.5
62.5

10.8
19.0

29.4

Table 4.11 CVA: Actual versus Estimated, Manitoba, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

5

6

12

13

17

11

9

108

110

103

88
128
21

83
140
26

80
129
25

126
36

14.8
10.2
61.9

20.5
12.1
65.4

13.8
8.5
44.0

7.1
25.0

4.6

5.5

11.7

Table 4.12 “Other”: Actual versus Estimated, Manitoba, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

4

3

6

4

1

1

1

77

87

87

74
311
62

76
292
77

73
231
62

262
84

5.4
1.3
6.5

1.3
0.3
1.3

1.4
0.4
1.6

0.4
1.2

5.2

3.4

6.9
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4.5 Ontario
The typical cadaveric organ donor
in Ontario from 1992 to 1998 was
aged 39 (sd=18.3 years) and died
from a CVA (45.2%).

Organ Donation Ontario

Figure 4.5 summarises the ratios for Ontario.
The donor rate per million population in
Ontario remained fairly stable from 1992 to
1998, with the lowest rate of 11.8 occurring in
1992 and the highest of 13.6 in both 1995 and
1996. Fairly stable trends were noted for the
causes of death and diagnoses estimates, with
the highest ratios yielding from the diagnoses
with ventilation estimates (although the trend
with this estimate shows a decline in ratios
over time contrary to the constant ratios
resulting when the other denominators are
used). Lowest ratios resulted when the
denominator of estimated potential donors was
based on diagnoses.

•

Hospital development activities undertaken in the year
2000 included:
•

•

a two-day workshop in Toronto for 24 ICU Health
Professionals on the best practice when
approaching families for organ and tissue donation
full-day workshops on the clinical aspects of the
organ and tissue donation process in Windsor and
Timmins for 75 ICU nurses
a five-day Orientation in Toronto for 12 ICU nurses
to prepare for the in-hospital co-ordinator role.
Nurses attended from The Hospital for Sick
Children, St. Michael’s Hospital, Timmins and
District Hospital and The Windsor Regional
Hospital

Communication activities included the cultivation of
relationships with a variety of outside partners, leading
to the development of several public service
announcements and a major transit advertising
campaign.
In June 2000, Organ Donation Ontario assisted in the
staging of a national conference on organ donation, in
collaboration with the Ontario Hospital Association. A
similar initiative is planned in April 2001.

Tables 4.13 to 4.15 compare the resulting
numbers and ratios for the specific categories,
Head Injury, CVA and “Other” for Ontario.
Detailed data are provided in Appendix F.

A Bill introduced by the Ontario government in 2000
amends the Human Tissue Gift Act by added a routine
referral system to co-ordinate activities related to organ
and tissue donation on death. A province-wide register
of consents will be erected which, in combination with
special training on approaching families about organ
donation and improved in-hospital processes, will
ensure opportunities for donation are maximised. The
Bill also amends the Health Insurance Act so that at the
time a health care is issued a person will have an
opportunity to give or refuse consent to donation on
death.

Hospital-based Innovation
In 1998, a paediatric organ donation team was formed
at the Hospital for Sick Children in Toronto to ensure
that all families of brain-dead children are given the
opportunity for organ donation and that all aspects of
the consent process are co-ordinated. The team was one
of the outcomes of the findings that yielded from a
medical record review of all brain-dead patients in the
Critical Care Unit from 1990 to 1997.
St. Michael’s Hospital Medical Advisory Committee, in
1999, approved the establishment of an Organ
Donation Task Force to work towards increasing the
quantity and quality of organs available for
transplantation at the hospital. An in-house organ
donor co-ordinator position was created to co-ordinate
all organ donation activities and to educate staff on
donor identification, referral and request processes
(Source: The Kidney Foundation of Canada.
Communique on Organ and Tissue Donation, Links to
Success, Issue 3, August 2000).
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Table 4.13 Head Injury: Actual versus Estimated, Ontario, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

46

47

48

50

40

30

38

350

304

364

289
233
87

250
231
85

237
244
84

234
86

17.3
21.5
57.5

16.0
17.3
47.1

12.7
12.3
35.7

16.2
44.2

13.1

15.5

13.2

Table 4.14 CVA: Actual versus Estimated, Ontario, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

44

62

774

822

5.7

7.5

1995

1996

1997

1998

54

64

65

82

84

774

791
1,239
198

717
1,179
206

731
1,193
207

1,176
255

8.1
5.2
32.3

9.1
5.5
31.6

11.2
6.9
39.6

7.1
32.9

7.0

Table 4.15 “Other”: Actual versus Estimated, Ontario, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses

1992

1993

1994

35

31

617

573

5.7

5.4

1995

1996

1997

1998

31

35

46

40

30

632

558
2,678
505

543
2,629
532

523
2,684
587

2,708
689

6.3
1.3

8.5
1.7

7.6
1.5

4.9
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1.1

4.6 Quebec
The typical cadaveric organ donor
in Quebec from 1992 to 1998 was a
male (59.4%), aged 38 (sd=17.4
years) who died from a CVA (49.6%).

Québec-Transplant
Education and awareness building are key
activities of Québec-Transplant. In 2000, five
conferences were held on topics such as the
marginal donor and ways to approach and
support families and 76 in-hospital
information sessions were provided to staff at
ICUs, emergency and operating rooms as well
as dialysis centres. Québec-Transplant has
actively promoted the organ donation message
to upcoming health care professionals,
providing 14 University and College
information sessions to medical, nursing and
emergency response trainees.

Figure 4.6 provides a summary of the ratios for
Quebec. The donor rate per million population
in Quebec ranged from a low of 9.1 (in 1992) to
a high of 16.8 (in 1995). Peak ratios for the
three estimates also occurred in 1995. The
highest ratios resulted when the denominator
was based on diagnoses with ventilation; lowest
ratios resulted when the denominator was
based on diagnoses.

A variety of tools have been developed for
medical staff. These include a video and poster
on brain death and pocket- sized rulers on
organ donation. In addition, QuébecTransplant provides a newsletter “allo-greffe”
7th edition.

Tables 4.16 to 4.18 compare the resulting
numbers and ratios for the specific categories,
Head Injury, CVA and “Other” for Quebec.
Detailed data are provided in Appendix F.

By actively surveying public opinion on organ
donation, Québec-Transplant has gleaned
important insights about ways to improve
organ donation in the province.

Hospital-based Innovation
In 1998, the McGill University Health Centre
(MUHC), which includes the Montreal General
Hospital, Royal Victoria Hospital, Montreal
Neurological Hospital, and the Montreal
Children’s Hospital, created a nurse clinician
position with the mandate to promote organ
and tissue donation. The organ donation
program at MUHC is in the process of
developing a new accountability structure with
the Director of the Intensive Care Units and
the Associate Director of Nursing
Neurosciences Services (Source: The Kidney
Foundation of Canada. Communique on Organ
and Tissue Donation, Links to Success, Issue
3, August 2000)
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Table 4.16 Head Injury: Actual versus Estimated, Quebec, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

34

43

31

35

43

33

30

267

345

302

311
155
46

309
181
103

287
161
91

159
95

11.3
22.6
76.1

13.9
23.8
41.7

11.5
20.5
36.3

18.9
31.6

12.7

12.5

10.3

Table 4.17 CVA: Actual versus Estimated, Quebec, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

22

49

51

65

55

44

68

541

669

564

587
890
153

553
808
236

582
874
278

792
318

11.1
7.3
42.5

9.9
6.8
23.3

7.6
5.0
15.8

8.6
21.4

4.1

7.3

9.0

Table 4.18 “Other”: Actual versus Estimated, Quebec, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

9

13

561

561

1.6

2.3

1995

1996

1997

1998

10

22

15

19

22

669

704
1,460
266

721
1,330
328

737
1,256
365

1,296
504

3.1
1.5
8.3

2.1
1.1
4.6

2.6
1.5
5.2

1.7
4.4

1.5
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4.7 Saskatchewan
Saskatchewan Transplant Program

The typical cadaveric organ donor
in Saskatchewan from 1992 to 1998
was a male (57.3%), aged 36
(sd=18.0 years) who died from a CVA
(48.8%).

To celebrate the 10th anniversary of the
Saskatchewan Transplant Program, a quilt
artist was commissioned to design and quilt a
centre panel. All organ and tissue donor
families were given the opportunity to either
quilt/sew a quilt square, individualise a prequilted square or have their family member’s
names put on a square. The response was
excellent and the quilt has been used at
several media events. A photo of the quilt was
made into a poster for National Organ and
Tissue Donor Awareness Week.

Figure 4.7 illustrates the resulting ratios for
Saskatchewan. The donor rate per million
population in Saskatchewan ranged from a low
of 5.9 (in 1996) to a high of 21.5 (in 1998). The
rate per million trend seemed consistent with
those yielding from the causes of death and
diagnoses estimates. Overall, the highest ratios
resulted when the denominator was based on
diagnoses with ventilation; the lowest when the
denominator was based on diagnoses.
Tables 4.19 to 4.21 compare the resulting
numbers and ratios for the specific categories,
Head Injury, CVA and “Other” for
Saskatchewan. Detailed data are provided in
Appendix F.
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Table 4.19 Head Injury: Actual versus Estimated, Saskatchewan, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

6

5

1

6

1

3

5

32

22

32

26
23
7

26
22
4

19
16
5

25
20

23.1
26.1
85.7

3.8
4.5
25.0

15.8
18.8
60.0

20.0
25.0

18.8

22.7

3.1

1998

Table 4.20 CVA: Actual versus Estimated, Saskatchewan, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1

7

7

1

5

6

13

66

80

82

64
91
9

59
69
17

75
82
20

75
25

1.6
1.1
11.1

8.5
7.2
29.4

8.0
7.3
30.0

17.3
52.0

1.5

8.8

8.5

1998

Table 4.21 “Other”: Actual versus Estimated, Saskatchewan, 1992 to 1998

NUMBER
Actual
Estimated Potential
Causes of death
Diagnoses
Diagnoses + Ventilation
RATIO (%)
Causes of death
Diagnoses
Diagnoses + Ventilation

1992

1993

1994

1995

1996

1997

1998

3

0

3

2

0

3

4

37

65

56

54
205
28

51
199
40

52
191
43

289
84

3.7
1.0
7.1

0.0
0.0
0.0

5.8
1.6
7.0

1.4
4.8

8.1

0.0

5.4
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5
Conclusions
This report illustrates how national databases on hospital
deaths can be used to measure cadaveric organ donation
activity in Canada. The calculations derived in this report all
have greater meaning than a calculation based on rate per
million population in that they take into consideration those in
the population who have some immediate potential for being
cadaveric organ donors. What this report does not identify,
however, is the benchmark upon which it can be concluded that
Canada organ procurement efforts are effective. For example, is
a ratio of 40% actual to potential donors considered optimum,
given that this ratio could be expected to rise in the area of 30 to
40% (Donor Action, 2000) if consent were included in the
equation and even more so if contraindications to donation were
considered? Or are the Alberta results, which yielded from the
causes of death estimates, the highest that could be expected in
a Canadian program? This report does not provide the answer to
this very pivotal question.
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5.1 Which Estimate is the
Best Estimate?
It is noteworthy that among the ratios derived
from the mortality and morbidity databases
used with the Holt method, there was
convergence in terms of the ratios for the Head
Injury and CVA subgroups among many
provinces. These similarities are surprising
given that coding requirements for cause of
death and diagnoses are different. It suggests
that the Holt method may be suitable in
measuring potential among these subgroups
regardless of the data source. With both
databases, however, the “Other” subgroup
emerged as the largest (hence yielding the
smallest ratios). This was more pronounced
when the morbidity (diagnoses) data were used.
It seems that the Holt method inflates the
number of potential donors in the “Other”
subgroup, in turn, lowering the overall total
ratio. Further refinement of the methodology
may be required to more closely approximate
the number of potential donors in this third
subgroup.

One of the criticisms of the databases used in
this report is that they inflate the number of
potential donors because they include hospitals
where organ donor identification would not
typically occur (i.e., hospitals where there are
no ICUs or ventilators). Some authors, for
example, contend that only persons dying in
intensive or critical care units should be
considered as part of the potential organ donor
pool. The Death Record Review Project
undertaken by the Association of Organ
Procurement Organizations in the US found
that calculation of organ donor potential was
best done at hospitals that were large, had a
trauma centre, transplant program, surgical
residency, and neurosurgery service (Sheehy,
2000). Other authors, however, propose that
this is a narrow view of true potential. A
comparison of hospitals in Spain revealed that
while hospitals with both transplant and
neurosurgery units accounted for the greatest
number of donors, hospitals with neither
neurosurgery or transplant units had
experienced a two-fold increase in the donor
rate from 1989 to 1994 (Matesanz et al., 1996).

Despite the limitations noted, the ratios derived
from cause of death data are put forward as the
best estimates in this report for three major
reasons: (1) there is sufficient data to derive
trends; (2) there appears to be some stability in
the trends among almost all of the provinces;
and (3) the inflation factor appears to be lower
than the ratios derived from the diagnoses
data.

Under an ideal system of referral, potential
donors could be identified in any hospital
setting and transferred to a site with
appropriate organ procurement processes and
personnel. Thus, use of the data from the
morbidity and mortality databases provide the
broadest definition of potential organ donor.
While the diagnoses with ventilation estimate
has the greatest promise as a more refined or
limited estimate of potential donors, ventilation
procedure coding variability in the Hospital
Morbidity Database precluded meaningful
interpretation of the resulting ratios.

The causes of death ratios revealed that from
the start to the end of this six-year period, all
provinces increased donation relative to the
availability of potential donors (see Figure 5.1).
The Atlantic Provinces had the most dramatic
increase in donation rates, despite a 14%
decrease in available donors. Manitoba, Ontario
and Alberta showed increases in donation of a
fairly similar magnitude despite reductions in
the available donor pool. While the number of
potential donors actually increased in Quebec,
Saskatchewan and British Columbia, the
relative increase in donation was greater.
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corroborated by the ratios yielding from the
estimates based on diagnoses and is even more
compelling when one considers that that this
estimate was likely inflated as CVA patients
tend to have more contraindications (e.g., PVA,
hypertension, diabetes) which would preclude
donation.

In terms of the three subgroups, 15 of every
100 potential organ donors with head injuries
became an organ donor from 1992 to 1997.
Overall, the Head Injury ratios were higher than
the ratios for CVA and “Other,” regardless of
province, indicating that the efficiency of organ
donation from this group was the greatest. This
is consistent with the findings of Holt et al.
(1999). These authors suggested that patients
with severe head injuries had a greater
likelihood for being identified as potential
donors because they were cared for in critical
care units. Gains made in these ratios over
time may reflect initiatives at the provincial
level that have improved organ donation
processes within hospital critical care units and
trauma centres.

The ratios for the “Other” group were lowest
overall, with approximately 4.5 out of 100
potential donors becoming actual donors. This
result was also consistent with the findings of
Holt et al. (1999). The “Other” group, by its very
nature, is a varied group with a greater
likelihood of having medical conditions that
contraindicate donation. Similar to the CVA
ratios, however, gains made over time may
reflect concerted efforts by hospitals to improve
donation rates among persons dying from nontraumatic injuries.

Nine of every 100 potential organ donors with
CVA became organ donors from 1992 to 1997.
Overall, the CVA ratios were between the ratios
for the Head Injury and “Other” groups. This
result was also consistent with the findings of
Holt et al. (1999). Increases in the ratios
indicate that improvements have been made in
organ donation efforts among patients withCVA
based on the recognition that traumatic injury
deaths had fallen and CVA deaths had
increased in Canada. This finding was
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5.2 Extending the Work of
this Report
Comparing the results of this report to the
recent work from Baxter (2000) (see Figure 5.3)
reveals a consistent national trend, which is
not surprising given that Baxter also relied on
cause of death/Vital Statistics as his data
source for deriving ratios. It is noteworthy that
rates calculated with the Holt method resulted
in higher ratios and permitted examination of
the trends among the three subgroups of
donors.

Audits of hospital records offer the most precise
way to assess the extent to which potential
organ donors become actual organ donors and
a number of Canadian hospitals have already
used this approach as a springboard for
developing hospital-specific processes designed
to improve organ donation. In lieu of medical
record reviews, however, estimates of potential
donors based on causes of death offer a more
expeditious route to obtain useful ratios from
which to track trends. It is acknowledged that
the best estimates of potential donors would
yield from information on brain-dead patients
in intensive care units. While there are
individual ICUs that have collected this
information, at present, there is no national
database that provides such information.
The method used in this report could easily be
employed at the hospital level. Hospitals could
compute their individual organ donation ratios
and compare them to the baseline findings
provided in this report for their province. This
may help to identify areas where improvements
in organ donation could be made.
In terms of international comparisons, hospital
mortality and morbidity data are available in
other countries. This information could be used
to generate like-ratios in an effort to more
meaningfully compare organ donation rates
across countries.
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APPENDIX A
Summary of Studies on Organ Donation Ratios based on Estimated Potential Donors

R es e ar c h
T y pe

Me t h od
T y pe

Christiansen
et al. (1998)

Primary

1

Frezza, Krefski
& Valenziano
(1999)

Primary

1

Gore, Cable &
Holland (1992)

Primary

1

Gortm aker et
al. (1996)

Primary

1

Hibberd et al.
(1992)

Primary

1

Mackersi e et
al. (1990)

Primary

1

A u th or ( s)

Lo ca t i on /
P opula t io n

Me t h od ol o gy

R a t io

F in d in gs

Medical records
revi ew data for 1993
in a stratified random
sample of 89
hospitals from 3
regions. Predictions
of potential donors
using hierarchical
Poisson regression
model.
Retr ospective review
of the records of the
New J ersey OTSN
program between
January 1990 and
December 1995.
Potential donors
based on revi ew of
ICD-9-CM codes and
revi ew of OTSN
records.
Audit of deaths in
ICUs in 15 regional
and special health
authorities, 1989 to
1990.
Medical records
revi ewed for patients
70 years of age and
younger who had
brain death (ICD-9CM codes) and were
deemed medically
suitable for donation.
69 hospitals in 1990
and 89 hospitals in
1993 were reviewed
in 4 geographic
regions (Kentucky,
Upper Midwest,
California and
Washington).
Audit of all patients
dying in 5 hospitals
between December 1,
1989 and November
30, 1990. Data were
stra tified according
to cause of death.

United
States

Predicted donor
potential versus
actual donors

Donation rates
varied from
28% to 44% in
the 3 regi ons

New Jersey,
United
States

Conversion Ratio
(CR)=Actual/
(Total actual a nd
potential donors)

50.9% CR for
total 19901995

England and
Wales

Donor Rate = Solid
organ donors/
Deaths in ICU

50 donors/100
conf irmed
brain stem
deaths

United
States

%= Actual
donors/Medically
suitable donors

Actual
donation was
33% of
medically
suitable
donors in 1990
and 1993

South Wales

0.7 actual
donors/100
deaths;
26% rate of
conversion to
act ual donors

Medical records,
post-mortem
examinations,
trauma registry
reports, and organ
procurement agency
records reviewed
from August 1984 to
May 1988 for 5

San Diego

Actual Donor Rate
= Actual
deaths/Deaths;
Conversion Rate =
Actual donor
rate/Realisti c
medically suitable
donor rate
Donor Rate =
Actual or Eligible
Donors/Populatio
n of trauma
system (5 trauma
centres )
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12 actual
donors/
million pop./
year
29 eligible
donors
/million
pop./year

R es e ar c h
T y pe

Me t h od
T y pe

Nathan et al.
(1991)

Primary

1

Deaths for patients
under the age of 66
were evaluated in
149 hospitals based
on ICD-9-CM codes
with an onsite
medical record
revi ew.

Sheehy et al.
(1996)

Secondary

1

Taylor, Field,
and Kneteman
(1996)

Primary

1

Thompson et
al. (1995)

Primary

1

Baxter (2000)

Secondary

2

Evans, Orians
& Ascher
(1992)

Secondary

2

Ghirardini et
al. (2000)

Secondary

2

A u th or ( s)

Me t h od ol o gy

Lo ca t i on /
P opula t io n

R a t io

F in d in gs

Pennsylvania

Ratio = Potential
donors/Inpatient
hospital deaths
under a ge 66

Medical records were
revi ewed in 69
hospitals based on
ICD-9-CM
contraindications for
organ donation. A list
of deaths was
established for
patients 70 years and
younger in 1990.
Hospitals were
categorised as
trauma/ non-trauma
and transplant/ nontransplant.
Medical records of
patients younger
than 80 year s and
infants greater than
3.0 kg who died in
ICU and ER.

4 geographic
regions i n
United
States

%= Number of
actual organ
donors/number of
medically suitable
organ donor
candidates

Potential
donors ranged
f rom 98 to
3.86% of all
i npatient
hospital
deaths under
age 66.
Potential
donors not
identified in
participating
hospitals
ra nged from
34% to 47%.
33% of
medically
suitable
candidates
became actual
donors

From the
Universi ty of
Alberta
Hospital,
Canada

Prospective audit
over three 12-month
periods of all deaths
in 13 hospitals.
Additional
information was
sought directly from
those involved in
patient care.
1996 and 1997
mortality data at
ICD-9 level were
categorised into
Class I & II donor
diagnoses.
All deaths between 6
months and 65 years
were evaluated based
on ICD-9-CM codes
and divided by Class
I and II diagnoses.
Computed at state
and OPO levels for
1988 through 1989.
Evaluated the
efficiency of utilising
organs f or 3
interregional
transplant
organisations in
1998.

New South
Wales and
Australian
Capital
Territory

Donor
Procurement
Efficiency Rating
(DPER)=actual
donors/potential
donors (brain
death and medical
acceptance
criteria)
%= Actual
donors/Medically
suitable potential
donors

Canada and
provinces

United
States

Italy

Ratio = Actual
Cadaveric Organ
Donation/Total
Class I & Class II
Deaths for people
ages 0 to 64
Donor
Procurement
Efficiency Rating
(DPER)= Actual
donors/Potential
donors

Procurement index
(%)= Number of
organs utilised/
Number of organs
procurable from
donors utilised in
a single area
during 1 year
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DPER was
100% for
paediatrics
and
54% for
adu lts.

Of 7,046
deaths, 271
patient were
medically
suitable
donors. Only
60 (22%)
became actual
donors.
National
res ults: 42.3%
i n 1990;
43.9% in 1997

Overall DPER
f or 1989 was
57.4% for
Cla ss I and
37.4% for
Cla ss II

Hear t
procurement
i ndex was
50.4%; live r
was 73.3%

R es e ar c h
T y pe

Me t h od
T y pe

Hodgem an et
al. (1997) and
Holt et al.
(1999)

Secondary

2

O’Bri en et al.
(1996)

Secondary

2

Ojo et al.
(1999)

Secondary

2

Garcia et al.
(1996)

Secondary

3

Matesanz et al.
(1996)

Secondary

3

Navarro (1996)

Primary

3

A u th or ( s)

Me t h od ol o gy

Lo ca t i on /
P opula t io n

R a t io

F in d in gs

ICD-9-CM separation
codes of all adult
organ donors less
than 71 year s from
1988 to 1995
examined from 3
ter tiary hospitals.
Case-mixed
controlled organ
donor indices used.
Potential donors were
identified by
standardised crite ria
and act ual donors
were define d when
one organ was
transplantable and
recove red.
Evaluable death was
define d as in-hospital
deaths f or persons
between 1 and 65
years of age whose
ICD-9-CM cause o f
death was not a
contraindication to
kidney donation.
Mortality statistics
were used from 1988
to 1993.
Recorded all brain
deaths between 1988
and 1990.

South
Australia

Organ donor index
= Actual number
of donors/Patients
who died with
same ICD-9-CM
codes

Overall organ
donor indices
ra nged from
1.6-7.7% for
the 3 hospitals

US Urban
Trauma
Hospitals

Potential =
Number of actual
donors/ Number
of potential donors

Actual
donation rates
ra nged from 040% of
potential
donors.

United
States

Adjusted donor
extracti on rate
(DER)= Actual
cadaveric kidney
donors/Evaluable
deaths

76.1 kidney
donors/1,000
ev aluable
deaths in 1993

Porto Alegre,
Rio Grande
Do Sul,
Brazil

Potential Donors
=Number of brai n
deaths/
Population

Comparison of 3
types of hospitals
(transplant+
neurosurgery; neurosurgery but no
transplant; nei ther).
Total of 112
hospitals.
Data were collected
over 3 year s (1991 to
1993) for all patients
with a clinical
diagnosis of brain
death. The pool of
potential donors was
the tota l number of
brain deaths (855
cases), effective
donors (408 cases)
equalled the number
of brain deaths when
organ extraction was
performed, and
adequate donors (589
cases) were the
potential donors with
a “fl at” EEG and no
medical
contraindications for
organ
transplantation.

Spain

Donor Rate =
Average index of
donors/Number of
beds

36.5 potential
donors/million
population/ye
ar from 19881990
0.4-1.9 organ
donors/100
hospital beds
f or 1994

Region of
Madrid,
Spain

Donor Rate =
Effective or
Potential or
Adequate
donors/Population
of the Region of
Madrid
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28 effective
donors/million
pop.
55-60
potential
donors/million
pop.
40.3 adequate
donors/million
pop.

APPENDIX B
Caveats regarding the Databases Used in the Calculation of the Ratios

D atabase

Source

D ata Used

C a vea t s

Canadian Organ
Replacement
Register (CORR)

Canadian Institute
for Health
Information (CIHI)

Cadaveric organ donors

•
•
•

Vital Statistics
Death Registration
System

Statistic s Canada,
Health Statistics
Division

Hospital deaths

•

•
•
•

Hospital Morbidity
Database (HMD)

Canadian Institute
for Health
Information (CIHI)

Acute care hospital
deaths

•

•

Hospital Morbidity
Database (HMD)

Canadian Institute
for Health
Information (CIHI)

Acute care deaths with
procedure code 13.62
(Other mechanical
assistance to
respiration/ ventilator)

•

Cause of death codes lack
specificity.
Captures province of death
for donors rather than
province of residence.
Completeness of the donor
data has not been formally
assessed.
Hospital deaths include
deaths that take place in
acute care hospitals as well
as emergency rooms, chronic
care and rehabilitation
hospitals.
Locality is missing for some
deaths
Deaths are grouped on the
basis of province of
residence.
Cause of death is limited to
one cause.
In this study, all diagnosis
codes reported were used
(i.e., from one to 16 codes
may be used per patient).
Includes dead discharge
conditions. Unknown
discharge conditions are
assumed alive.
Does not provide an
indication of the length of
time the patient was on a
ventilator.
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APPENDIX C
Calculation of Age-standardised Rates17

1. Standard Population by age group, Canada, July 1, 1991 (both sexes together)

Group i Age (in years) Standard Population
1
2
3
4
5
6
7
8

0-9
10-19
20-29
30-39
40-49
50-59
60-69
70+

Total

Weight W

3,906,391
3,839,205
4,638,691
4,943,161
3,813,044
2,578,343
2,274,805
2,126,425

0.1390
0.1365
0.1649
0.1758
0.1356
0.0917
0.0809
0.0756

28,120,065

1.0000

2. The formula for an age-standardised rate r is:
8

r = ∑ ( di / pi ) Wi
i=1

where, for age group i, di and pi are, respectively, the age-sex-specific group, the actual number of
cadaveric donors and the population size for a given geographical area, and Wi is the weight for
that age group. Note that the same weight is used for each sex. To yield a rate per million
population, r is multiplied by 1,000,000.

3. For the calculation of the denominators (i.e., causes of death, diagnoses, diagnoses with
ventilation), rates were computed for ages 0 to 69.

_______________
Adapted from: Statistics Canada. (1997). Causes of Death 1997. (Cat. No. 84F0208XPB)

17
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APPENDIX D
Calculation of Three-Year Moving Ratios
NUMERATOR
Three-Year Moving Rate =
SUM [ [ [ [ Total Number of Actual Donors for each Age Group for 3 Years / 3 ] /
Population of Province for the Middle Year of the 3 Year Period for each Age Group ] x
Population of Canada for the Middle Year ] /
*
Population of Canada for 1991 x 1,000,000 ]
DENOMINATOR
Three-Year Moving Rate =
SUM [ [ [ [ Total Number of Potential Donors for each Age Group for 3 Years / 3 ] /
Population of Province for the Middle Year of the 3 Years for each Age Group ] x
Population of Canada for the Middle Year ] /
*
Population of Canada for 1991 x 1,000,000 ]
RATIO
Numerator / Denominator
*

The population of Canada for 1991 (i.e., 28,120,065) is the standardising population used
throughout this report.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
52

APPENDIX E
Variability in Coding Procedure for Ventilation Code 13.62
Actual care hospital deaths of patients under 70 years of age
with diagnoses based on Holt et al. and a procedure code of ventilation (RPMP)

AB
ATL
BC
MB
ON
QC
SK

1995

1996

1997

1998

184.6
88.6
86.9
86.3
78.5
69.7
48.5

207.6
109.0
86.0
107.5
80.9
99.7
66.9

211.9
77.9
91.1
92.7
85.3
109.5
74.4

201.2
120.8
92.3
137.6
99.0
136.7
140.9

Ventilation coding frequency rate based on RPMP increased modestly over the four-year period for
Ontario and British Columbia and dramatically for the Atlantic provinces, Manitoba, Quebec and
Saskatchewan. Alberta’s rate was double that of all other provinces, suggesting that coding
practices were different in this province. This variability makes the findings provided by the ratios
based on this estimate of potential donors inconclusive.
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APPENDIX F
Detailed Provincial Data
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Alberta

1992

1993

1994

1995

1996

1997

1998

38
12
13
13

44
12
18
14

43
20
14
9

37
14
14
9

51
15
25
11

50
17
28
5

49
18
20
11

2,634,361
2,473,036

2,670,726
2,503,434

2,704,904
2,532,160

2,739,853
2,561,782

2,780,639
2,596,923

2,837,191
2,647,491

2,906,870
2,710,782

325
72
139
114

366
95
159
112

318
78
128
112

312
75
146
91

346
73
164
109

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI diagnosis
CVA diagnosis
“Other” diagnosis

1,050
80
239
731

1,116
93
244
779

1,099
80
270
749

1,077
96
250
731

D. DIAGNOSES + VENTILATION HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”) and a
procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI diagnosis + ventilation
CVA diagnosis + ventilation
“Other” diagnosis+ ventilation

473
60
106
307

539
78
117
344

561
63
141
357

585
82
137
366

16.9 [16.1]

NUMERATORS (Number)
Total number of actual cadaveric donors
HI
CVA
“Other”

DENOMINATORS (Number)
*

A1. POPULATION
*
A2. POPULATION UNDER 70 YEARS OF AGE
**

B. CAUSES OF DEATH - VITAL STATISTICS
Total number of hospital deaths of patients
under 70 years of age with a cause of death based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
370
HI Deaths
88
CVA Deaths
167
“Other” Deaths
115

RATIOS*** [ AGE-STANDARDISED RATIOS**** ]
A. DONOR RATE PER MILLION POPULATION
(Total number of actual donors / A1 population)

14.4 [14.8]

16.5 [16.7]

15.9 [16.1]

13.5 [13.7]

18.3 [18.1]

17.6 [17.4]

10.3 [8.8]
13.6 [12.2]
7.8 [6.7]
11.3 [9.7]

13.5
16.7
13.0
12.3

11.7 [10.1]
21.0 [18.7]
8.8 [7.8]
8.0 [6.6]

11.6 [10.1]
18.0 [15.9]
10.9 [9.4]
8.0 [7.2]

16.3
20.0
17.1
12.1

[14.0]
[18.3]
[14.0]
[10.5]

14.5 [12.5]
23.3 [21.5]
17.1 [14.2]
4.6 [4.1]

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals
with diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI
CVA
“Other”

3.5 [3.0]
17.5 [15.3]
5.9 [5.1]
1.2 [1.1]

4.6 [3.8]
16.1 [14.5]
10.2 [8.5]
1.4 [1.2]

4.5 [3.8]
21.3 [19.3]
10.4 [8.6]
0.7 [0.6]

4.5 [3.9]
18.8 [16.5]
8.0 [6.7]
1.5 [1.2]

D. DIAGNOSES + VENTILATION -HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals with
diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
and a procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI + ventilation
CVA + ventilation
“Other” + ventilation

7.8 [6.9]
23.3 [20.6]
13.2 [11.7]
2.9 [2.6]

9.5 [8.1]
19.2 [17.5]
21.4 [18.2]
3.2 [2.7]

8.9 [7.7]
27.0 [24.6]
19.9 [17.3]
1.4 [1.2]

8.4 [7.1]
22.0 [19.4]
14.6 [12.5]
3.0 [2.5]

B. CAUSES OF DEATH - VITAL STATISTICS
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in hospital with a
cause of death based on Holt et al. (1999)
(i.e., HI, CVA and “Other”)
HI
CVA
“Other”

[11.5]
[14.8]
[10.9]
[10.3]

_______________
* Source: Statistics Canada. (2000). Annual Demographic Statistics, 1999. Ottawa: Minister of Industry. (Catalogue No. 91-213-XPB). Population under 70 years of age was used in the
calculation of age-standardised denominators for ratios in B, C and D.
**Locality for Vital Statistics was missing for 0.3% of deaths.
*** Refer to Chapter 2 for information on the calculation of the ratios.
****Refer to Appendix C for information on age standardisation.
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Atlantic Provinces

1992

1993

1994

1995

1996

1997

1998

31
13
12
6

39
14
19
6

47
21
19
7

34
14
13
7

24
5
10
9

50
17
25
8

22
8
10
4

2,378,853
2,184,113

2,385,772
2,187,407

2,385,783
2,184,466

2,382,234
2,178,250

2,381,002
2,173,841

2,379,703
2,170,005

2,371,989
2,159,777

451
102
173
176

480
84
204
192

436
83
146
207

410
62
163
185

394
53
171
170

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI diagnosis
CVA diagnosis
“Other” diagnosis

780
38
228
514

911
43
242
626

824
40
251
533

888
35
262
591

D. DIAGNOSES + VENTILATION -HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”) and a
procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI diagnosis + ventilation
CVA diagnosis + ventilation
“Other” diagnosis+ ventilation

193
9
50
134

237
24
52
161

169
13
54
102

261
22
65
174

9.2 [9.3]

NUMERATORS (Number)
Total number of actual donors
HI
CVA
“Other”

DENOMINATORS (Number)
*

A1. POPULATION
*
A2. POPULATION UNDER 70 YEARS OF AGE
**

B. CAUSES OF DEATH - VITAL STATISTICS
Total number of hospital deaths of patients
under 70 years of age with a cause of death based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
459
HI Deaths
75
CVA Deaths
187
“Other” Deaths
197

RATIOS*** [ AGE-STANDARDISED RATIOS**** ]
A. DONOR RATE PER MILLION POPULATION
(Total number of actual donors / A1 population)

13.0 [12.8]

16.3 [16.3]

19.7 [19.8]

14.2 [14.1]

10.0 [10.1]

21.0 [20.4]

6.8
17.3
7.0
3.0

8.6
13.7
11.0
3.4

9.8 [8.9]
25.0 [23.1]
9.3 [8.3]
3.6 [3.3]

7.8 [7.0]
16.9 [15.4]
8.9 [7.9]
3.4 [2.9]

5.9
8.0
6.1
4.9

12.6 [11.5]
32.0 [29.1]
14.6 [12.7]
4.7 [4.6]

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals
with diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”
HI
CVA
“Other”

4.4 [3.9]
36.8 [33.8]
5.7 [5.0]
1.4 [1.2]

2.6 [2.4]
11.6 [10.9]
4.1 [3.8]
1.4 [1.3]

D. DIAGNOSES + VENTILATION -HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals with
diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
and a procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI + ventilation
CVA + ventilation
“Other” + ventilation

17.6 [15.8] 10.1 [9.3]
155.6 [148.4] 20.8 [19.6]
26.0 [23.4] 19.2 [17.6]
5.2 [4.5]
5.6 [5.0]

B. CAUSES OF DEATH - VITAL STATISTICS**
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in hospital with a
cause of death based on Holt et al. (1999)
(i.e., HI, CVA and “Other”)
HI
CVA
“Other”

[5.9]
[15.5]
[5.6]
[2.6]

[7.7]
[12.4]
[9.8]
[3.0]

[5.4]
[7.6]
[5.6]
[4.4]

6.1 [5.5]
42.5 [39.0]
10. 0 [8.6]
1.5 [1.5]

2.5 [2.3]
22.9 [13.1]
3.8 [6.8]
0.7 [0.4]

29.6 [27,1]
8.4 [8.0]
130.8 [121.0] 36.4 [38.1]
46.3 [40.5] 15.4 [13.3]
7.8 [7.9]
2.3 [2.2]

_______________
* Source: Statistics Canada. (2000). Annual Demographic Statistics, 1999. Ottawa: Minister of Industry. (Catalogue No. 91-213-XPB). Population under 70 years of age was used in the
calculation of age-standardised denominators for ratios in B, C and D.
**Locality for Vital Statistics was missing for 7.9% of deaths.
*** Refer to Chapter 2 for information on the calculation of the ratios.
****Refer to Appendix C for information on age standardisation.
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British Columbia

1992

1993

1994

1995

1996

1997

1998

46
12
29
5

56
21
30
5

45
13
20
12

58
23
30
5

49
9
25
15

50
21
20
9

36
6
28
2

3,470,307
3,170,707

3,571,525
3,262,147

3,681,750
3,361,525

3,784,008
3,453,669

3,882,043
3,543,138

3,959,698
3,610,681

3,998,325
3,639,696

515
94
259
162

486
79
235
172

526
91
268
167

518
86
260
172

556
83
272
201

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI diagnosis
CVA diagnosis
“Other” diagnosis

1,758
170
391
1,197

1,870
177
423
1,270

1,779
166
391
1,222

1,727
119
365
1,243

D. DIAGNOSES + VENTILATION -HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”) and a
procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI diagnosis + ventilation
CVA diagnosis + ventilation
“Other” diagnosis+ ventilation

300
40
82
178

301
32
70
199

329
30
67
232

336
22
79
235

9.0 [8.7]

NUMERATORS (Number)
Total number of actual donors
HI
CVA
“Other”

DENOMINATORS (Number)
*

A1. POPULATION
*
A2. POPULATION UNDER 70 YEARS OF AGE
**

B. CAUSES OF DEATH - VITAL STATISTICS
Total number of hospital deaths of patients
under 70 years of age with a cause of death based on
on Holt et al. (1999) (i.e., HI, CVA and “Other”)
542
HI Deaths
90
CVA Deaths
245
“Other” Deaths
207

RATIOS*** [ AGE-STANDARDISED RATIOS**** ]
A. DONOR RATE PER MILLION POPULATION
(Total number of actual donors / A1 population)
B. CAUSES OF DEATH - VITAL STATISTICS**
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in hospital with a
cause of death based on Holt et al. (1999)
(i.e., HI, CVA and “Other”)
HI
CVA
“Other”

13.2 [13.4]

15.6 [16.0]

12.2 [12.2]

15.3 [15.4]

12.6 [12.4]

12.6 [13.0]

8.5 [8.1]
13.3 [12.7]
12.0 [11.1]
2.4 [2.3]

10.9
22.3
11.6
3.1

9.3 [8.6]
16.5 [16.1]
8.5 [7.8]
7.0 [6.3]

11.0
25.2
11.2
3.0

9.5 [8.6]
10.5 [10.0]
9.6 [8.7]
8.7 [7.9]

9.0 [8.7]
25.3 [25.0]
7.4 [6.4]
4.5 [4.5]

2.8 [2.7]
12.7 [12.7]
5.1 [4.5]
0.7 [0.7]

2.1
5.0
7.7
0.2

15.2 [14.7]
70.0 [68.3]
29.9 [26.9]
3.9 [3.9]

10.7 [9.7]
27.3 [27.0]
35.4 [31.8]
0.9 [0.8]

[10.4]
[21.1]
[10.9]
[3.1]

[10.3]
[24.7]
[9.9]
[3.0]

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals
with diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI
CVA
“Other”

3.3 [3.1]
13.6 [13.1]
7.7 [6.8]
0.4 [0.4]

2.6
5.1
5.9
1.2

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals with
diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
and a procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI + ventilation
CVA + ventilation
“Other” + ventilation

19.3 [18.1]
57.5 [55.1]
36.6 [32.7]
2.8 [2.8]

16.3 [14.9]
28.1 [27.6]
35.7 [32.2]
7.5 [6.8]

[2.4]
[4.9]
[5.3]
[1.1]

[1.9]
[5.1]
[6.8]
[0.1]

_______________
* Source: Statistics Canada. (2000). Annual Demographic Statistics, 1999. Ottawa: Minister of Industry. (Catalogue No. 91-213-XPB). Population under 70 years of age was used in the
calculation of age-standardised denominators for ratios in B, C and D.
**Locality for Vital Statistics was missing for 22.6% of deaths.
*** Refer to Chapter 2 for information on the calculation of the ratios.
****Refer to Appendix C for information on age standardisation.
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Manitoba

1992

1993

1994

1995

1996

1997

1998

13
4
5
4

13
4
6
3

28
10
12
6

25
8
13
4

26
8
17
1

18
5
11
2

14
4
9
1

1,113,102
1,008,573

1,118,356
1,011,822

1,123,852
1,015,428

1,129,771
1,019,774

1,134,346
1,023,229

1,136,584
1,024,392

1,138,035
1,024,729

229
32
110
87

224
34
103
87

200
38
88
74

194
35
83
76

190
37
80
73

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI diagnosis
CVA diagnosis
“Other” diagnosis

468
29
128
311

457
25
140
292

384
27
126
231

425
37
126
262

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”) and a
procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI diagnosis + ventilation
CVA diagnosis + ventilation
“Other” diagnosis+ ventilation

88
5
21
62

110
7
26
77

95
8
25
62

141
21
36
84

12.3 [12.2]

NUMERATORS (Number)
Total number of actual donors
HI
CVA
“Other”

DENOMINATORS (Number)
*

A1. POPULATION
*
A2. POPULATION UNDER 70 YEARS OF AGE
**

B. CAUSES OF DEATH - VITAL STATISTICS
Total number of hospital deaths of patients
under 70 years of age with a cause of death based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
225
HI Deaths
40
CVA Deaths
108
“Other” Deaths
77

RATIOS*** [ AGE-STANDARDISED RATIOS**** ]
A. DONOR RATE PER MILLION POPULATION
(Total number of actual donors / A1 population)
B. CAUSES OF DEATH - VITAL STATISTICS**
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in hospital with a
cause of death based on Holt et al. (1999)
(i.e., HI, CVA and “Other”)
HI
CVA
“Other”

11.6 [12.0]

11.6 [11.7]

25.0 [25.5]

22.0 [22.7]

22.9 [22.9]

15.8 [15.4]

5.8 [5.4]
10.0 [9.1]
4.6 [4.5]
5.2 [4.7]

5.7 [5.2]
12.5 [10.9]
5.5 [5.1]
3.4 [3.1]

12.5
29.0
11.7
6.9

12.5
21.0
14.8
5.4

13.4
22.9
20.5
1.3

[12.1]
[21.0]
[18.2]
[1.3]

9.5 [8.3]
13.5 [12.6]
13.8 [12.6]
2.7 [1.3]

5.7 [5.1]
32.0 [29.3]
12.1 [10.8]
0.3 [0.3]

4.7 [4.1]
18.5 [17.3]
8.7 [8.0]
0.9 [0.4]

[11.6]
[26.9]
[10.8]
[6.6]

[11.4]
[19.1]
[13.7]
[4.8]

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals
with diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI
CVA
“Other”

5.3 [4.9]
27.5 [25.2]
10.2 [9.4]
1.3 [1.1]

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals with
diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
and a procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI + ventilation
CVA + ventilation
“Other” + ventilation

28.4 [26.1]
23.6 [21.3] 19.0 [16.7]
160.0 [144.8] 114.3 [101.3] 62.5 [58.9]
61.9 [57.7]
65.4 [58.4] 44.0 [41.2]
6.5 [5.8]
1.3 [1.3]
1.6 [1.6]

3.3 [3.0]
10.8 [9.6]
7.1 [6.5]
0.4 [0.3]

9.9 [9.0]
19.0 [16.9]
25.0 [23.5]
1.2 [1.0]

_______________
* Source: Statistics Canada. (2000). Annual Demographic Statistics, 1999. Ottawa: Minister of Industry. (Catalogue No. 91-213-XPB). Population under 70 years of age was used in the
calculation of age-standardised denominators for ratios in B, C and D.
**Locality for Vital Statistics was missing for less than 1% of deaths.
*** Refer to Chapter 2 for information on the calculation of the ratios.
****Refer to Appendix C for information on age standardisation.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
58

Ontario

1992

1993

1994

1995

1996

1997

1998

125
46
44
35

140
47
62
31

140
50
55
35

151
50
65
36

151
40
65
46

152
30
82
40

152
38
84
30

10,570,475
9,752,759

10,690,447
9,844,723

10,827,501
9,954,415

10,964,925
10,065,501

11,100,876
10,175,571

11,249,490
10,297,456

11,384,379
10,405,088

1,699
304
822
573

1,770
364
774
632

1,638
289
791
558

1,510
250
717
543

1,491
237
731
523

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI diagnosis
CVA diagnosis
“Other” diagnosis

4,150
233
1,239
2,678

4,039
231
1,179
2,629

4,121
244
1,193
2,684

4,118
234
1,176
2,708

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”) and a
procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI diagnosis + ventilation
CVA diagnosis + ventilation
“Other” diagnosis+ ventilation

790
87
198
505

823
85
206
532

878
84
207
587

1.030
86
255
689

13.3 [12.9]

NUMERATORS (Number)
Total number of actual donors
HI
CVA
“Other”

DENOMINATORS (Number)
*

A1. POPULATION
*
A2. POPULATION UNDER 70 YEARS OF AGE
**

B. CAUSES OF DEATH - VITAL STATISTICS
Total number of hospital deaths of patients
under 70 years of age with a cause of death based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
1,741
HI Deaths
350
CVA Deaths
774
“Other” Deaths
617

RATIOS*** [ AGE-STANDARDISED RATIOS**** ]
A. DONOR RATE PER MILLION POPULATION
(Total number of actual donors / A1 population)

11.8 [11.8]

13.0 [13.1]

12.9 [12.2]

13.7 [13.5]

13.6 [13.5]

13.5 [13.3]

7.2
13.1
5.7
5.7

8.2
15.5
7.5
5.4

7.9 [7.0]
13.7 [12.3]
7.1 [6.4]
5.5 [4.6]

9.2 [8.5]
17.3 [16.2]
8.2 [7.4]
6.5 [5.8]

10.0 [9.3]
16.0 [15.4]
9.1 [8.2]
8.5 [8.0]

10.2 [9.5]
121.6 [12.5]
11.2 [10.2]
7.6 [7.1]

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals
with diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI
CVA
“Other”

3.6 [3.3]
21.5 [20.1]
5.2 [4.7]
1.3 [1.2]

3.7 [3.5]
17.3 [16.7]
5.5 [5.0]
1.7 [1.7]

3.7 [3.4]
12.2 [12.0]
6.9 [6.2]
1.5 [1.4]

3.7 [3.4]
16.2 [15.2]
7.1 [6.4]
1.1 [1.0]

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals with
diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
and a procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI + ventilation
CVA + ventilation
“Other” + ventilation

19.1 [17.5]
57.5 [53.3]
32.8 [29.6]
7.1 [6.4]

18.3 [17.1]
47.1 [45.3]
31.6 [28.6]
8.6 [8.2]

17.3 [16.0]
35.7 [34.8]
39.6 [35.9]
6.8 [6.3]

14.8 [13.5]
44.2 [41.0]
32.9 [29.9]
4.4 [4.0]

**

B. CAUSES OF DEATH - VITAL STATISTICS
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in hospital with a
cause of death based on Holt et al. (1999)
(i.e., HI, CVA and “Other”)
HI
CVA
“Other”

[6.7]
[12.3]
[5.3]
[5.3]

[7.7]
[14.5]
[7.0]
[5.1]

_______________
* Source: Statistics Canada. (2000). Annual Demographic Statistics, 1999. Ottawa: Minister of Industry. (Catalogue No. 91-213-XPB). Population under 70 years of age was used in the
calculation of age-standardised denominators for ratios in B, C and D.
**Locality for Vital Statistics was missing for 0.3% of deaths.
*** Refer to Chapter 2 for information on the calculation of the ratios.
****Refer to Appendix C for information on age standardisation.
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Quebec

1992

1993

1994

1995

1996

1997

1998

65
34
22
9

105
43
49
13

92
31
51
10

122
35
65
22

113
43
55
15

97
33
44
20

120
30
68
22

7,112,810
6,588,707

7,165,199
6,626,042

7,207,302
6,653,538

7,241,429
6,672,727

7,274,019
6,691,285

7,302,553
6,703,552

7,322,995
6,706,380

1,369
267
541
561

1,575
345
669
561

1,535
302
564
669

1,602
311
587
704

1,583
309
553
721

1,606
287
582
737

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI diagnosis
CVA diagnosis
“Other” diagnosis

2,505
155
890
1,460

2,319
181
808
1,330

2,291
161
874
1,256

2,247
159
792
1,296

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”) and a
procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI diagnosis + ventilation
CVA diagnosis + ventilation
“Other” diagnosis+ ventilation

465
46
153
266

667
103
236
328

734
91
278
365

917
95
318
504

16.3 [15.4]

NUMERATORS (Number)
Total number of actual donors
HI
CVA
“Other”

DENOMINATORS (Number)
*

A1. POPULATION
*
A2. POPULATION UNDER 70 YEARS OF AGE
**

B. CAUSES OF DEATH - VITAL STATISTICS
Total number of hospital deaths of patients under
70 years of age with a cause of death based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI Deaths
CVA Deaths
“Other” Deaths

RATIOS*** [ AGE-STANDARDISED RATIOS**** ]
A. DONOR RATE PER MILLION POPULATION
(Total number of actual donors / A1 population)

9.1 [9.0]

14.6 [14.5]

12.7 [12.5]

16.7 [15.0]

15.5 [12.8]

13.2 [12.8]

4.7 [4.5]
12.7 [11.9]
4.1 [3.7]
1.6 [1.5]

6.7 [6.3]
12.5 [11.8]
7.3 [6.8]
2.3 [2.2]

5.9 [5.6]
10.3 [9.6]
9.0 [8.4]
1.5 [1.4]

7.6 [7.1]
11.2 [10.7]
11.0 [10.1]
3.1 [3.0]

7.1 [6.6]
13.9 [13.1]
9.9 [8.9]
2.1 [1.9]

6.0 [5.6]
11.4 [11.2]
7.6 [6.9]
2.7 [2.4]

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals
with diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI
CVA
“Other”

4.9 [4.6]
22.5 [21.6]
7.3 [6.7]
1.5 [1.5]

4.8 [4.6]
23.8 [22.6]
6.8 [6.1]
1.1 [1.1]

4.2 [4.0]
20.4 [19.8]
5.0 [4.6]
1.6 [1.4]

5.3 [4.5]
18.9 [18.1]
8.6 [7.6]
1.7 [1.7]

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals
with diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
and a procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI + ventilation
CVA + ventilation
“Other” + ventilation

26.2 [24.7]
76.1 [71.5]
42.5 [38.9]
8.3 [8.0]

16.9 [15.7]
41.8 [39.3]
23.3 [20.9]
4.6 [4.3]

13.2 [12.4]
36.3 [34.6]
15.8 [14.5]
5.5 [4.8]

13.1 [12.1]
31.6 [29.9]
21.4 [19.0]
4.4 [4.3]

B. CAUSES OF DEATH - VITAL STATISTICS**
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in hospital with a
cause of death based on Holt et al. (1999)
(i.e., HI, CVA and “Other”)
HI
CVA
“Other”

_______________
* Source: Statistics Canada. (2000). Annual Demographic Statistics, 1999. Ottawa: Minister of Industry. (Catalogue No. 91-213-XPB). Population under 70 years of age was used in the
calculation of age-standardised denominators for ratios in B, C and D.
**Locality for Vital Statistics was missing for 0.4% of deaths.
*** Refer to Chapter 2 for information on the calculation of the ratios.
****Refer to Appendix C for information on age standardisation.
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Saskatchewan

1992

1993

1994

1995

1996

1997

1998

10
6
1
3

12
5
7
0

11
1
7
3

9
6
1
2

6
1
5
0

12
3
6
3

22
5
13
4

1,003,987
902,249

1,006,949
903,456

1,009,685
904,683

1,014,172
907,596

1,019,459
911,729

1,022,020
913,553

1,025,203
915,793

135
32
66
37

167
22
80
65

170
32
82
56

144
26
64
54

136
26
59
51

146
19
75
52

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI diagnosis
CVA diagnosis
“Other” diagnosis

319
23
91
205

290
22
69
199

289
16
82
191

389
25
75
289

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Total number of acute care hospital deaths of patients
under 70 years of age with diagnoses based on
Holt et al. (1999) (i.e., HI, CVA and “Other”) and a
procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI diagnosis + ventilation
CVA diagnosis + ventilation
“Other” diagnosis+ ventilation

44
7
9
28

61
4
17
40

68
5
20
43

129
20
25
84

21.4 [22.5]

NUMERATORS (Number)
Total number of actual donors
HI
CVA
“Other”

DENOMINATORS (Number)
*

A1. POPULATION
*
A2. POPULATION UNDER 70 YEARS OF AGE
**

B. CAUSES OF DEATH - VITAL STATISTICS
Total number of hospital deaths of patients under
70 years of age with a cause of death based on
Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI Deaths
CVA Deaths
“Other” Deaths

RATIOS*** [ AGE-STANDARDISED RATIOS**** ]
A. DONOR RATE PER MILLION POPULATION
(Total number of actual donors / A1 population)

9.0 [10.5]

11.9 [12.8]

10.8 [11.3]

8.8 [8.5]

5.8 [6.4]

11.7 [12.0]

7.4 [7.0]
18.8 [17.9]
1.5 [1.2]
8.1 [8.0]

7.2 [6.9]
22.7 [22.1]
8.8 [8.5]
0.0 [0.0]

6.5
3.1
8.5
5.4

6.3 [5.4]
23.0 [19.3]
1.6 [1.2]
3.7 [3.2]

4.4
3.8
8.5
0.0

[4.3]
[3.2]
[8.4]
[0.0]

8.2 [7.6]
15.8 [16.6]
8.0 [7.5]
5.8 [4.6]

C. DIAGNOSES - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals
with diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
HI
CVA
“Other”

2.8 [2.4]
26.0 [21.8]
1.1 [0.9]
0.9 [0.8]

2.1
4.5
7.2
0.0

[2.0]
[3.9]
[7.2]
[0.0]

4.2 [3.8]
18.8 [18.8]
7.3 [6.8]
1.6 [1.3]

5.7 [5.3]
20.0 [18.9]
17.3 [15.8]
1.4 [1.3]

D. DIAGNOSES + VENTILATION - HOSPITAL MORBIDITY DATABASE
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in acute care hospitals with
diagnoses based on Holt et al. (1999) (i.e., HI, CVA and “Other”)
and a procedure code of ventilation (i.e., ICD-9-CCP code of 13.62)
HI + ventilation
CVA + ventilation
“Other” + ventilation

20.5 [17.4]
85.7 [69.9]
11.1 [8.5]
7.1 [6.2]

9.8 [9.5]
25.0 [20.7]
35.3 [28.7]
0.0 [0.0]

17.6 [16.6]
60.0 [68.9]
30.0 [28.0]
7.0 [5.7]

17.1 [15.9]
25.0 [24.4]
52.0 [47.0]
4.8 [4.6]

B. CAUSES OF DEATH - VITAL STATISTICS**
Actual donors ÷ Potential donors defined as patients
under 70 years of age dying in hospital with a
cause of death based on Holt et al. (1999)
(i.e., HI, CVA and “Other”)
HI
CVA
“Other”

[6.0]
[2.3]
[7.8]
[5.2]

_______________
* Source: Statistics Canada. (2000). Annual Demographic Statistics, 1999. Ottawa: Minister of Industry. (Catalogue No. 91-213-XPB). Population under 70 years of age was used in the
calculation of age-standardised denominators for ratios in B, C and D.
**Locality for Vital Statistics was missing for 0.1% of deaths.
*** Refer to Chapter 2 for information on the calculation of the ratios.
****Refer to Appendix C for information on age standardisation.
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