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Suicide deaths and

Abstract

Objectives

This article examines suicide deaths among Canadians
aged 10 or older between 1979 and 1998. It also
examines hospital records for 1998/99 to provide some
insight into suicide attempts.

Data sources

Data are mainly from the Vital Statistics Database, the
Hospital Morbidity Database, and the Person-oriented
Information Database. Supplementary data are from the
Adult Correctional Services and Homicide surveys, the
National Longitudinal Survey of Children and Youth, and
the World Health Organization.

Analytical techniques

Age-standardized rates for suicide deaths and
hospitalized suicide attempts were calculated by sex and
province/territory for Canadians aged 10 or older. Age-
and sex-specific rates for suicide deaths and
parasuicide-related hospitalizations were also calculated
for seven age groups.

Main results

The suicide death rate remained fairly stable between
1979 and 1998. The suicide rate of males was four
times that of females, but females were hospitalized for
attempted suicide at about one and a half times the rate
of males. In 1998/99, about 9% of individuals who were
hospitalized for an attempted suicide had been
discharged more than once for a suicide attempt the
same year.

Key words
parasulicide, hospital discharge records, hospital
utilization, multiple hospitalizations
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suicide attempts

Stéphanie Langlois and Peter Morrison

n 1998, approximately 3,700 Canadians took their own

lives, an average of about 10 suicides per day.

Canadians are seven times more likely to die from
suicide than to be the victim of a homicide.! Between 1993
and 1998, suicide claimed considerably more lives than
motor vehicle accidents.? In fact, from adolescence to
middle-age, suicide is one of the leading causes of death
for both males and females.’

While the number of attempted suicides is known to
exceed that of completed suicides, it is difficult to determine
exactly how many attempts do occur. The World Health
Organization recently estimated as many as 20 attempts for
every suicide death.*

This article presents a comprehensive statistical picture
of national and provincial/territorial suicide deaths from
1979 to 1998 among Canadians aged 10 or older (see Methods).
These figures are supplemented by estimates of suicide
attempts that do not end in death, based on hospital records
for 1998/99. Methods used in completed suicides and
hospitalized suicide attempts are also examined. The data
are presented by sex and age group to give a general outline

of the demographic groups most at risk (see Lawitations).
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Data sources

Data on suicide deaths for 1979 to 1998 were obtained from the
Canadian Vital Statistics Database, which contains information
provided by the vital statistics registrars in each province and territory.
The database is maintained by Statistics Canada, and is a virtually
complete count of all vital statistics. Annual figures refer to the
calendar year.

Data on hospitalization related to suicide attempts and self-inflicted
injuries were drawn from the Hospital Morbidity Database (HMD),
maintained by the Canadian Institute for Health Information. The
information in this database comes from the admission/separation
form completed by hospitals at the end of each uninterrupted patient
stay, when the patient is “separated,” either as a discharge or a
death. The file contains data on all inpatient cases that were
separated from general and allied special care hospitals (acute care,
convalescent, and chronic care hospitals) during the fiscal year.
Because a patient may be admitted to and discharged from hospital
several times a year, the statistics are a count of separations rather
than individual patients. To avoid double-counting, only in-province
hospitalizations (residents and non-residents of the province/territory
where the hospitalization occurred) were included in the analysis.

Statistics Canada’s Person-oriented Information (POl) database
is a subset of the Hospital Morbidity Database. POI contains patient
identification numbers, making it possible to determine readmissions
of the same individual (patient names are not provided to Statistics
Canada). POl excludes records for non-residents. For this analysis,
out-of-province hospitalizations were also excluded.

Population estimates used to calculate rates were provided by
Statistics Canada’s Demography Division, and were adjusted for
net census undercoverage and non-permanent residents. July-
adjusted population estimates were used to calculate suicide death
rates. October-adjusted estimates were used to determine
parasuicide-related hospitalization rates.

Analytical techniques

Based on the International Classification of Diseases, Ninth Revision
(ICD-9),° a suicide death was defined as the presence of codes E950
to E959 (suicide and self-inflicted injury) for cause of death.

Hospitalizations related to suicide attempts were defined as the
presence of ICD-9 codes E950 to E959 in the first accident code for
a patient discharged alive. This ICD-9 category includes injuries
resulting from attempted suicide, as well as self-inflicted injuries
specified as intentional, but without suicidal intent.

Since suicide deaths and hospitalizations for suicide attempts are
rare among young children, this analysis pertains only to Canadians
aged 10 or older.

Suicide rates were calculated by dividing the number of suicide
deaths occurring in a calendar year among people aged 10 or older
by the corresponding population estimates (as of July), and
multiplying by 100,000.

Hospitalization rates for attempted suicides (parasuicides) were
calculated by dividing the number of hospital separations for a suicide

attempt occurring in a fiscal year among those aged 10 or older by
the corresponding population estimates (as of October), and
multiplying by 100,000.

Age-standardized rates were calculated using the age distribution
of Canadians aged 10 or older in 1991 as a standard population.
The age-standardized rate represents the number of suicide deaths
or parasuicide-related hospitalizations per 100,000 that would have
occurred in the standard population if the actual age-specific rates
observed in a given population had prevailed in the standard
population. This procedure allows comparisons between sexes,
provinces/territories, and years.

Age-specific rates were calculated by dividing the number of suicide
deaths or parasuicide-related hospitalizations in each age group by
the corresponding estimated population, and multiplying by 100,000.
The initial analysis was done using five-year age groups (data not
shown), but since many of the groups showed similar suicide rates
over time, larger age categories were created to facilitate the
presentation of results.

Comparisons between areas may reflect random variation rather
than real differences. Confidence intervals (see Appendix A, Tables
Athrough D) were calculated to assess the variation of each province/
territory’s suicide and hospitalization rates.®” Two-sided tests were
performed to identify statistically significant differences between the
age-standardized rate for each province/territory and the age-
standardized national rate. Because the suicide and hospitalization
rates for large provinces can influence the national rate, these rates
cannot be assumed to be independent of the national rate. To
account for the degree of correlation between the rate for each
provincel/territory and the national rate, an estimated covariance was
calculated between the two rates and was used to calculate the
variance of the difference between rates.®

Average length of stay was calculated by dividing the total number
of patient-days spent in hospital for a suicide attempt by the number
of separations related to parasuicides.

To estimate the percentage of people who had multiple
hospitalizations for suicide attempts in 1998/99, it was necessary to
determine if the hospital discharge records for an individual were for
a suicide attempt or for a transfer to another hospital. An examination
of admission and separation dates, as well as hospital numbers,
made it possible to eliminate records that represented transfers.

Because the POI database is a subset of the Hospital Morbidity
Database it gives a less complete picture of the number of suicide
attempts resulting in hospitalization. For example, in 1998/99, 94%
of all hospital morbidity records representing hospitalizations for a
suicide attempt for which the patient was discharged alive were
included in the POI database. However, unlike the POl database,
the HMD cannot be used to determine the number of individuals
who were hospitalized for a suicide attempt once, twice, or more
during the fiscal year. Therefore, the POI database was used as a
complement to calculate the ratios of number of individuals
hospitalized for a suicide attempt (or suicide attempts) over the
number of hospital discharges related to suicide attempts. These
ratios were then applied to the HMD.
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The social, economic and psychological factors
associated with suicide and suicide attempts are
beyond the scope of this analysis.

Rate remains fairly stable

In 1998 (most recent statistics available), 3,698
suicide deaths were reported among Canadians aged
10 or older. That year, the age-standardized suicide
rate was 14 suicides per 100,000 population. The
rate remained fairly stable between 1979 and 1998,
reaching a high of 18 in 1983 (Chart 1). (See also
International comparisons.) Since single-year statistics
may provide less reliable rates due to random events,
three-year moving averages of these age-
standardized rates were examined, revealing a similar
stable long-term trend (data not shown).

In 1998, suicide was the leading cause of death
for men in the age groups between 25 to 29 and 40
to 44, and for women between the ages of 30 to 34.
And for the three age groups from 10 to 14, 15 to
19 and 20 to 24, it was the second-leading cause of
death for both sexes, surpassed only by motor
vehicle accidents.’

Trends and rates should be interpreted with
caution, as official statistics tend to under-report
suicide. Further, year-to-year changes may reflect

Chart 1
Age-standardized suicide rates, population aged 10 or older,
by sex, Canada, 1979 to 1998

Per 100,000 population
0 -~ e

Females
0 T T T T T T T T T T T T T T T T T T T 1
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Data source: Canadian Vital Statistics Database
TAge-standardized to the 1991 Canadian population aged 10 or older, adjusted
for net census undercoverage and non-permanent residents
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differences in the reporting and certification of
suicide deaths.” Medical and legal authorities can
certify a death as suicide only when the victim’s intent
is cleatly proven."

International comparisons

According to information from the World Health Organization,
Canada’s suicide rate for the entire population ranked in the middle
of 22 western industrialized countries.” Age-standardized suicide
rates ranged from 3 per 100,000 population in Greece (1997) to
22 per 100,000 in Finland (1996). Canada’s 1997 suicide rate was
similar to those reported in Australia, Ireland, Norway, Germany
and Sweden. However, international comparisons should be
interpreted with caution as methods of death certification can vary.™

The overrepresentation of men in suicide deaths was consistent
across all 22 countries. The male-female ratio ranged from 2 to 1
in the Netherlands to 7 to 1 in Greece, with most around 3 or 4 to 1
(4 in Canada).

Suicide rates for males varied from 5 per 100,000 in Greece to
35in Finland. Female suicide rates ranged from 1 per 100,000 in
Greece to 9 in Finland. Again, Canada ranked in the middle: 18
per 100,000 males; 5 per 100,000 females (data not shown).

Age-standardized suicide rates, selected countries, 1994
to 1997

Finland (1996)
Belgium (1994)
Austria (1997)
France (1996)
Japan (1997)

New Zealand (1996)
Denmark (1996)
Poland (1996)
Sweden (1996)
Germany (1997)
Norway (1995)
Australia (1995)
Canada (1997)

Ireland (1996)

United States (1997)
Netherlands (1997)

Spain (1995)

UK: England and Wales (1997)
Italy (1995)

Israel (1996)

Portugal (1997)

Greece (1997)

Per 100,000 population

Data source: World Health Organization database (Reference 11)
T Age-standardized to new world population standard (constructed for
2000-to-2025 period)
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Rate higher for males

Earlier studies have found males to be at least four
times more likely than females to commit
suicide.”''>  Males are also more likely to die in
their first attempt.'* In 1998, the age-standardized
rate for Canadian males aged 10 or older was 23
suicides per 100,000, compared with 6 per 100,000
for their female counterparts (Appendix A, Table A)

(see also Murder—Suicide).

Since 1979, both the male and female age-
standardized suicide rates have not varied markedly
(Chart 1; Appendix B, Tables A and B). The male
rate peaked at 27 per 100,000 in 1983, while the
female rate never surpassed 8 per 100,000.

The age groups in which suicide was most likely
to occur differed somewhat for males and females.
Among men, in 1998, rates for the 20 to 29, 30 to

< Hmitstas

The definitions used for suicide deaths and suicide attempts resulting
in hospitalization were determined using the International
Classification of Diseases, Ninth Revision (ICD-9).® This could
overestimate the number of suicide deaths, as well as the number
of hospital discharges for suicide attempts, because self-inflicted
injuries specified as intentional, but without a suicidal intent, are
included.

On the other hand, a number of studies have examined the extent
of underreporting of suicide deaths due mainly to possible
classification bias in reporting causes of death or failure to include
amended death certificates in the national database.”'® For
example, some ICD-9 categories such as “injury undetermined
whether accidentally or purposely inflicted” (E-980 to E-989) could
conceal suicide deaths. Differences in the underreporting of suicide
deaths were found when the Canadian Vital Statistics Database
and individual provincial/territorial coroners’ databases were
compared. This is partly because amendments such as
reclassification of causes of death made at the provincial/territorial
level are not included in the national database.""® For example,
when a cause of death is uncertain, coroners may initially code the
death as undetermined and then, after further investigations (which
can vary in timeliness among different jurisdictions and exceed the
deadline set by Statistics Canada), may reclassify it to a more specific
cause, thereby creating some discrepancies with the Canadian Vital
Statistics Database. Moreover, a study found that the underreporting
of suicide deaths differs by province/territory,”” which is important to
consider when comparing provincial/territorial suicide rates.
Unfortunately, the magnitude of potential errors introduced by such
limitations cannot be determined. Nonetheless, the Vital Statistics
Database remains a reliable source of suicide statistics.®

Similarly, this analysis underreports the total number of suicide
attempts. The Hospital Morbidity Database (HMD) does not include

cases of attempted suicide that involved outpatient treatment in
hospital emergency rooms or other medical facilities. As well,
patients who were institutionalized in psychiatric hospitals and who
attempted suicide during their stay but did not require acute care
hospitalization are not included. And of course, cases for which no
medical attention was sought could not be counted. Because of
these exclusions, the data from the HMD could be describing a
subgroup of suicide attempters who may not be representative of
the entire population of attempters.

Hospitalizations for suicide attempts were also underestimated,
since only the first accident code of the Hospital Morbidity Database
was considered in the analysis. A relatively small number of
hospitalizations with a suicide and a self-inflicted injury code (E950
to E959) were found in the second to fifth accident code fields, but
because the quality of these variables was doubtful, they were
excluded. On the other hand, hospital discharges for attempted
suicide could also be overestimated. For example, a person
transferred from one hospital to another would result in two different
separations in the HMD, although both refer to the same episode.

The risk of suicide is not the same for all members of a population.
Certain groups may be considered “high-risk” because they often
have higher than average suicide rates: Aboriginal peoples, the
young and the elderly, inmates (see Suicide in correctional
institutions), homosexuals, people who have previously attempted
suicide, and those suffering from mental disorders." While a number
of studies have attempted to estimate suicide rates among high-
risk groups, accurate national suicide rates for these groups cannot
be calculated from existing databases. For instance, several studies
have estimated that the risk of suicide for the Aboriginal population
is two to four times that of the general population.'®?* However, in
the absence of reliable national data, it is difficult to determine the
suicide rates of Aboriginals or other high-risk groups.
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44 and 45 to 59 age groups were significantly higher
than the overall crude male rate, while the rate at
ages 15 to 19 was significantly lower (Chart 2).
Women’s rates were significantly higher than the
overall female crude rate at ages 30 to 44 and 45 to
59, but were lower at ages 20 to 29.

In every age group, males had a higher suicide
rate than did females. The gaps were particularly
wide among people in their twenties and those aged
75 or older. Boys and girls aged 10 to 14 had the
lowest suicide rates: 3 and 2 deaths per 100,000,
respectively.

Provincial differences

Looking beyond the national picture reveals a
number of provincial differences, although these
should be interpreted with caution. Historically,
suicide rates have tended to increase from east to
west.!? However, since 1993, Québec has had the
highest age-standardized provincial rate
(Appendix B, Table C). In 1998, at 21 suicide deaths
per 100,000 population aged 10 or older, Québec’s
rate was significantly above the national rate of 14.
Alberta’s rate of 16 was also significantly higher than
that for Canada. Newfoundland, Ontario and
British Columbia reported rates significantly below
the national level (Chart 3).

Some of the difference in provincial suicide rates
may be attributed to variations in coding practices
for causes of death, as well as in the timeliness of
reporting mortality data (see Lzwitations). To acquire
a partial view of suicide underreporting in 1998, a
ratio of the number of undetermined deaths over
the number of suicides was calculated by province
(data not shown). New Brunswick had the lowest
percentage (1%), followed by Québec (3%), while
Ontario and Manitoba had the highest (16% and
24%, respectively). However, these ratios are only
partial indicators of potential biases and thus their
effects on provincial differences and the magnitude
of these effects are not known.

In 1998, the Yukon and the Northwest Territories
reported rates of 26 and 56 suicides per 100,000
population aged 10 or older (5 and 35 deaths,
respectively). Particular caution is necessary when
analyzing suicide rates for the Yukon and the

suicide @E)

Chart 2
Age- specific suicide rates, by sex, Canada, 1998

Per 100,000 population
0 - e

10-14 1519 2029 3044 4559  60-74 75+
Age group

Data source: Canadian Vital Statistics Database
* Significantly different from sex-specific crude rate (p < 0.05)
** Significantly different from sex-specific crude rate (p < 0.01)

Chart 3
Age-standardized suicide rates, population aged 10 or older,
Canada and provinces, 1998

Per 100,000 population

*k

*%

Nk PEI NS NB Que Ont Man Sask Alta BC

Data source: Canadian Vital Statistics Database

Note: The age-standardized rate was 26.1 for the Yukon and 55.5 for the
Northwest Territories. Only the latter was significantly different from the national
rate (p < 0.05).

T Age-standardized to 1991 Canadian population aged 10 or older, adjusted
for net census undercoverage and non-permanent residents

** Significantly different from age-standardized national rate (p < 0.01)

Northwest Territories. Because of their small
populations and the low number of suicide deaths,
slight changes in the number of suicides may cause
dramatic annual fluctuations in the rates when no
substantial changes have actually occurred. Despite
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this high variability, the Northwest Territories’
suicide rate (but not the Yukon’s) was significantly
above the national level.

Methods differ

In 1998, the most common means of suicide in
Canada was suffocation (39%), principally hanging
or strangulation (Table 1). Poisoning, which includes
drug overdoses and inhalation of motor vehicle
exhaust, was the next most common (26%), followed
by firearms (22%). By contrast, a recent study in
the United States found that nearly 60% of suicides
were committed with a firearm.'*

Males tend to use more violent methods than do
females.!®? In 1998, 26% of male suicides were
committed with firearms, compared with 7% of
female suicides. Females were much more likely than
males to use poisoning: 41% versus 22%. The most
common method for males was suffocation (40%);
among females, this method ranked second,
accounting for 34% of suicides.

Between 1979 and 1998, the proportion of male
suicides committed with firearms declined from 41%

Table 1
Suicide methods, by sex, population aged 10 or older, Canada, 1998
Total

Method (ICD-9 codes) Number %

Total suicide deaths (E950-E959) 3,698 100.0

Suffocation (E953), total 1,433 38.8

Poisoning (E950-E952), total 965 26.1
Drugs and medication (E950.0-E950.5) 487 13.2
Motor vehicle exhaust (E952.0) 269 7.3
Other carbon monoxide (E952.1) 164 44
Other/Unspecified poisoning (E950.6-E950.9, E951,

E952.8, E952.9) 45 1.2
Firearms (E955.0-E955.4, E955.9) 816 221
Jumping from high place (E957) 160 43
Drowning/Submersion (E954) 122 3.3
Cutting/Piercing instruments (E956) 59 1.6
Other/Unspecified means (E955.5, E958, E959)t 143 3.9

Murder-Suicide

Homicide, the murder of one person by another, is rare in Canada.
Even more rare are homicides followed by the suicide of the
offender.

Research indicates that the closer the ties between victim and
offender, the greater the ensuing guilt and the greater the likelihood
of a suicide after the homicide,?*% particularly if the homicide victim
is a child.?® Of the 503 separate homicide incidents (an incident
could involve more than one victim) reported to police in 1999, 40
(8%) were murder—suicides.?” These incidents resulted in the
deaths of 52 homicide victims, where the accused, predominantly
male (93%), committed suicide. Almost 9 out of 10 of these
murder—suicides were family-related, a trend that has shown
relatively little change over the last 20 years.

In 1999, one in four murder—suicide incidents involved more than
one victim, and the accused in each of these multiple victim
murder-suicides was male. In close to half (48%) of all murder-
suicide incidents, men killed their spouse; in 15% of cases, men
killed their child(ren). Men killed their spouse and child(ren) in
13% of cases. There were no murder-suicides in which women
killed a spouse, but there were two incidents in which women killed
their child(ren).?

Males Females
Number % Number %
2,925 100.0 773 100.0
1,171 40.0 262 33.9
646 221 319 413
246 8.4 241 31.2
229 7.8 40 5.2
135 4.6 29 3.8
36 1.2 9 1.2
765 26.2 51 6.6
115 3.9 45 5.8
79 2.7 43 5.6
48 1.6 11 1.4
101 3.5 42 54

Data source: Canadian Vital Statistics Database
Note: Because of rounding, detail may not add to totals.

T Includes jumping or lying before moving objects, fires/burns, crashing of motor vehicle, other or unspecified means, late effects of self-inflicted injury, explosives.
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to 26%, while those involving suffocation rose from
24% to 40%. The pattern among females was
similar, with the most dramatic increase in
suffocation (from 19% to 34%) (data not shown).

Hospitalization for suicide attempts
Many people who try to kill themselves do not die
in their attempts. Therefore, information about
attempts would provide a more complete picture
of suicide as a public health issue. It is difficult,
however, to arrive at accurate national figures for
attempted suicide.'”” Suicide attempts may not be
reported, and data collection methods for those that
are reported vary. Nevertheless, some data can be
derived from hospital records.

In 1998/99, a total of 23,225 hospital separations
(the discharge or death of an in-patient) of
Canadians aged 10 or older were related to suicide
and intentional self-inflicted injuries. In 338 of these
cases (less than 2%), the patient died. The remaining
22,887 were parasuicide-related hospitalizations
(non-lethal, attempted suicide or intentional self-
inflicted injuries) after which the patient was
discharged alive. Based on these discharges, the
crude hospitalization rate for attempted suicide was
87 per 100,000 population aged 10 or older.

Attempts—females at greater risk

While males were far more likely than females to
take their own lives, female hospitalization rates for
attempted suicide were higher than rates for males
(Table 2, Chart4). In 1998/99, the age-standardized
hospitalization rate for attempted suicide was 108
per 100,000 females aged 10 or older and 70 per
100,000 of their male counterparts. Some research
has indicated that women are more likely than men
to make suicide attempts that are actually intended
to be non-fatal, but this view remains
controversial ¥’

The hospitalization rate for attempted suicide
among females peaked at ages 15 to 19. In 1998/99,
the rate was 221 per 100,000 for girls in this age
group, over twice the rate for 15- to 19-year-old boys
(87 per 100,000). Even among 10- to 14-year-olds,
the hospitalization rate for suicide attempts was
much higher among girls than boys: 68 versus 16
per 100,000.

suicide @E

Table 2

Rates of suicide death (1998) and hospitalization for attempted
suicide (1998/99), population aged 10 or older, by age group
and sex, Canada

Hospitalizations for

Suicide deaths attempted suicide

Age group Total Males Females Total Males Females
Rate per 100,000 age-specific population
10-14 22 29 15 408 155 67.5
15-19 125 182 6.4 1522 873 2208
20-29 151 25.0 49 179 98.0 1384
30-44 16.7 26.5 6.7 183 976 1393
45-59 159 247 7.2 68.3  55.1 81.3
60-74 126 211 5.0 250 247 252
75+ 123 245 5.0 210 276 17.2

Data sources: Canadian Vital Statistics Database, Hospital Morbidity
Database

These figures parallel results from the 1996/97
National Longitudinal Survey of Children and
Youth, which found that among young adolescents,
girls are more likely than boys to have suicidal
thoughts. An estimated 44,000 12- and 13-year-olds
(7%) reported that they had contemplated suicide
in the previous year: 8.4% of girls and 4.6% of
boys.”

Males’ hospitalization rates for attempted suicide
were highest at ages 20 to 29 and 30 to 44 (about 98
per 100,000), but were still well below those of

Chart 4
Age-specific hospitalization rates for suicide attempts, by sex,
Canada, 1998/99

Per 100,000 population
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10-14 1519 2029  30-44 4559  60-74 75+
Age group

Data source: Hospital Morbidity Database, 1998/99
** Significantly different from sex-specific crude rate (p < 0.01)
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Suicide in
correctional institutions

Over the last decade, there have been 354 suicides in Canadian
correctional institutions, including 36 in 1998/99. Suicide is the
most frequent cause of death in correctional facilities, accounting
for over one-third (35%) of prison deaths in 1998/99.%' It is also
well-documented that the rate of suicide among inmates in
correctional institutions is more than twice as high as the rate for
the general population.®*

women in the same age ranges (about 138 per
100,000). In fact, up to age 60, rates for women
exceeded those for men.

At older ages, hospitalization for suicide attempts
was less common. There was little difference
between rates for men and women at ages 60 to 74,
and by age 75 or older, men’s rate surpassed women’s.

Hospitalization rate lower in Québec
Québec reported the lowest age-standardized
hospitalization rate for suicide attempts: 49 per
100,000 population aged 10 or older in 1998/99
(Chart 5). This contrasts sharply with Québec’s
suicide death rate, which was highest among the
provinces.

Newfoundland and Nova Scotia also had relatively
low hospitalization rates for suicide attempts. Prince
Edward Island’s rate did not differ significantly from
the national age-standardized rate (89 per 100,000).
The other provinces reported rates above the
national level. The highest provincial rate was in
Saskatchewan at 123 per 100,000, followed by British
Columbia with 120. Again, varying methods of
reporting hospitalization data could be partly
responsible for provincial differences.

In the Yukon and the Northwest Territories,
hospitalization rates for attempted suicide were
much higher: 169 and 219 per 100,000, respectively.
But as was true of suicide death rates, these figures
are based on relatively small numbers and so can
fluctuate substantially from year to year.

Chart5
Age-standardized hospitalization rates for suicide attempts,’
population aged 10 or older, Canada and provinces, 1998/99

Per 100,000 population

Nfidk PEI NS NB Que Ont Man Sask Alta BC
Province

Data source: Hospital Morbidity Database, 1998/99

Note: The age-standardized rate was 169.2 for the Yukon and 218.5 for the
Northwest Territories. Both were significantly different from the national rate
(p<0.05and p < 0.01, respectively).

T Age-standardized to 1991 Canadian population aged 10 or older, adjusted
for net census undercoverage and non-permanent residents

* Significantly different from age-standardized national rate (p < 0.05)

** Significantly different from age-standardized national rate (p < 0.01)

Less lethal methods for attempts

Suicide attempts typically involve less lethal methods
than do completed suicides. In 1998/99, poisoning
accounted for 83% of hospitalizations for a suicide
attempt (data not shown). The figure for females
was somewhat higher than that for males: 88%
versus 76%. Cutting or piercing instruments were
next most common (10%), although the proportion
of males using such methods (13%) exceeded the
proportion of females (8%).

Repeat admissions

Total discharges for suicide attempts do not indicate
the number of individuals who were hospitalized,
as one person could make several attempts and be
discharged more than once during a year. The
22,887 discharges for attempted suicide in 1998/99
involved approximately 20,000 individuals. About
9% had been discharged more than once during that
year for a suicide attempt. Repeat attempts
accounted for 10% of total female discharges and
8% of male discharges. Among these repeat

Health Reports, Vol. 13, No. 2, January 2002

Statistics Canada, Catalogue 82-003



attempters, about 23% of both males and females
had been discharged on at least three occasions after
a suicide attempt.

Public health impact

In 1998/99, patients admitted for attempted suicide
stayed in hospital an average of 7.1 days, a total of
162,498 hospital days that year. Hospital records
also indicate that nearly half of these patients had a
primary diagnosis of a mental illness, including
manic depression (bipolar disorder), schizophrenia,
personality disorder, or alcohol or drug dependence
syndrome. Patients hospitalized for attempting
suicide are likely referred to psychologists or
psychiatrists, suicide intervention centres, or other
health and social support institutions.

While hospital and other health care services
represent one of the direct costs of suicide, the
indirect costs include the estimated value of lost
productivity due to premature death. Because
suicide is a leading cause of death during the teenage
years and young adulthood, the loss of potential
years of life is high, particularly for men. Potential
years of life lost is calculated by subtracting the age
at which a death occurs from an arbitrary age, often
75. In 1997, suicide ranked third after cancer and
heart diseases in potential years of life lost for men.**
For women, suicide was tied at fourth with
congenital anomalies in potential years of life lost,
after cancer, heart diseases, and motor vehicle traffic
accidents.™

To date, no national figures on the economic cost
of suicide are available, although a 1996 New
Brunswick study estimated the average cost per
suicide death (direct and indirect) at $850,000.

Concluding remarks
In 1998, the suicide death rate among Canadians
aged 10 or older was around 14 per 100,000, a figure
far exceeded by the hospitalization rate for attempted
suicides. No age group is without the risk of suicide,
as it occurred among children as young as 10 and
among seniors aged 75 or older.

Suicide rates for males were three to four times
greater than for females, due in large part to males
using more lethal methods. Yet females were
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hospitalized for attempted suicide at a rate nearly
one and a half times that of males. Consequently,
suicidal behaviour cannot be characterized as either
a male or female phenomenon.

Hospitalizations for attempted suicide occur at a
rate six to seven times that of completed suicides.
Furthermore, approximately 1 in 10 persons
hospitalized for attempted suicide in 1998/99 had
been discharged for at least one previous attempt
the same year. Eatlier research has found that most
people who attempt suicide, even repeatedly, do not
die this way.”"? On the other hand, although an
attempt is a predictor of suicide, many who do
commiit suicide have not previously attempted it.”'?
Thus, it may be that the underlying motivations and
emotional state of people who attempt but do not
complete suicide differ from those whose attempt
ends in death.

Men’s suicide rates are highest in the ages from
20 to 59, although the rate is also high at age 75 or
older. For women, the age range most at risk is
somewhat narrower: 30 to 59. The age distribution
of hospitalization rates for attempted suicide is
somewhat younger, with the highest rates in the 15-
to-44 age range for both sexes. Teenage gitls are
the group most likely to be hospitalized for having
attempted suicide.

Most researchers and professionals involved with
suicide agree that it is associated with a complex
array of factors: mental illness, social isolation, a
previous suicide attempt, family violence, physical
illness, and substance abuse, for example.'*!*¢7
Some risks vary with age, while others frequently
occur in combination. It has been estimated that
90% of people who commit suicide are suffering
from depression or another mental illness, or a
substance abuse disorder, which could potentially
be diagnosed.” Several studies have pointed to the
widespread use of alcohol and drugs among
adolescents as influential contributing factors to
adolescent suicide.”®”

The gender differences and age differences in
completed suicides, hospitalization for suicide
attempts, and choice of method suggest that there
may also be differences in underlying problems, in
responses to stressful situations, and in reaching out

for help.’
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The provincial and territorial differences in suicide

rates and hospitalization rates for suicide attempts
likely reflect social, economic and cultural factors
that cannot be addressed with mortality and hospital
statistics. @
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Appendix A
Table A
Age-standardized suicide rate,’ population aged 10 or older, by sex and province/territory, 1998
Both sexes Males Females
Rate per 95% Rate per 95% Rate per 95%
100,000 confidence 100,000 confidence 100,000 confidence
population interval population interval population interval
Canada 14.0 13.5, 14.4 22.5 21.7, 234 5.7 53, 6.1
Newfoundland 7.2% 46, 9.8 123 74, 175 22 13, 57
Prince Edward Island 8.0 1.0, 15.0 15.0 0.0, 30.0 1.4 -11.3, 1441
Nova Scotia 13.4 10.9, 15.9 225 178, 27.3 4.6 21, 72
New Brunswick 16.6 134, 19.8 217 218, 337 5.6 26, 85
Québec 21.3" 202, 225 33.4* 314, 355 9.5% 8.4, 10.6
Ontario 9.6* 9.0, 10.2 15.6" 145, 16.7 3.9% 34, 45
Manitoba 13.2 10.9, 15.5 213 171, 254 5.6 32, 79
Saskatchewan 13.8 11.2, 16.3 24.6 19.8, 294 3.2% 11, 54
Alberta 16.2* 14.6, 17.8 259* 230, 287 6.4 49, 738
British Columbia 11.4%* 10.3, 12.5 18.3*  16.3, 204 4.6* 36, 56
Yukon 26.2 -30.4, 82.9 248 -115.8, 165.3 19.7 -84.0, 123.4
Northwest Territories 55.5* 17.1, 93.8 88.7 13.2, 164.2 19.3 -51.9, 905
Data source: Canadian Vital Statistics Database, 1998
T Age-standardized to 1991 Canadian population, adjusted for net census undercoverage and non-permanent residents
* Significantly different from age-standardized national rate, both sexes or sex-specific (p < 0.05)
** Significantly different from age-standardized national rate, both sexes or sex-specific (p < 0.01)
Table B
Age-specific suicide rate, by sex, Canada, 1998
Both sexes Males Females
Rate per 95% Rate per 95% Rate per 95%
100,000 confidence 100,000 confidence 100,000 confidence
population interval population interval population interval

Total (crude rate) 141 13.6, 14.5 22.6 21.7, 234 5.8 54, 6.2
Age group
10-14 2.2+ 16, 29 2.9% 19, 39 1.5 0.8, 23
15-19 12.5* 11.0, 14.0 18.2* 157, 20.8 6.4 48, 8.0
20-29 15.1 13.9, 16.3 25.0* 229, 271 49* 39, 58
30-44 16.7* 15.8, 17.6 265 249, 28.2 6.7* 59, 7.6
45-59 15.9* 14.9, 17.0 24.7* 228, 65 7.2% 6.2, 82
60-74 12.6* 11.4, 13.8 2141 18.8, 23.4 5.0 4.0, 6.1
75+ 12.3* 10.6, 14.0 245 20.5, 28.5 5.0 36, 6.4

Data source: Canadian Vital Statistics Database, 1998

* Significantly different from total crude rate, both sexes or sex-specific (p < 0.05)
** Significantly different from total crude rate, both sexes or sex-specific (p < 0.01)
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Table C
Age-standardized hospitalization rate for suicide attempts, by sex and provincel/territory, population aged 10 or older, 1998/99

Both sexes Males Females

Rate per 95% Rate per 95% Rate per 95%

100,000 confidence 100,000 confidence 100,000 confidence

population interval population interval population interval

Canada 88.8 87.6, 89.9 69.8 684, 71.3 108.4 106.6, 110.2
Newfoundland 79.2% 7.1, 872 70.0 58.9, 81.1 88.7* 76.8, 100.7
Prince Edward Island 82.1 65.2, 99.0 71.2 474, 949 93.0 67.2, 118.9
Nova Scotia 76.3* 70.1, 825 66.1 579, 744 86.6™* 774, 959
New Brunswick 101.0** 93.2, 108.8 81.6* 716, 915 120.8* 108.6, 133.0
Québec 49.0* 47.2, 50.7 4147 391, 437 56.9** 54.2, 59.6
Ontario 95.5* 93.5, 975 749" 724, 713 116.6**  113.5, 119.7
Manitoba 100.8** 94.3, 107.3 67.7 60.2, 753 135.2"* 1245, 146.0
Saskatchewan 123.0** 115.4, 130.7 92.7*  83.3, 102.2 154.6  142.4, 166.8
Alberta 99.0* 95.1, 102.9 76.9™ 721, 81.8 122.5™ 1164, 128.7
British Columbia 120.4** 116.7, 124.1 93.0 88.4, 97.7 148.8"*  142.9, 154.7
Yukon 169.2* 96.4, 242.0 86.7  -62.1, 235.5 256.1*  127.6, 384.6
Northwest Territories 218.5** 168.8, 268.1 138.1 60.4, 215.8 308.1*  215.3, 400.9

Data source: Hospital Morbidity Database, 1998/99

T Age-standardized to 1991 Canadian population aged 10 or older, adjusted for net census undercoverage and non-permanent residents
* Significantly different from age-standardized national rate, both sexes or sex-specific (p < 0.05)

** Significantly different from age-standardized national rate, both sexes or sex-specific (p < 0.01)

Table D
Age-specific hospitalization rate for suicide attempts, by sex, Canada, 1998/99
Both sexes Males Females
Rate per 95% Rate per 95% Rate per 95%
100,000 confidence 100,000 confidence 100,000 confidence
population interval population interval population interval

Total (crude rate) 86.8 85.7, 87.9 69.2 67.8, 70.7 103.9 102.1, 105.6
Age group
10-14 40.8** 38.0, 43.6 15.5" 131, 179 67.5** 624, 727
15-19 152.2** 146.9, 157.6 87.3** 81.7, 929 220.8" 2116, 230.0
20-29 117.9% 114.6, 121.1 98.0*  93.8, 102.2 138.4**  133.3, 1434
30-44 118.3* 115.9, 120.8 97.6* 94.5, 100.7 139.3*  135.5, 143.0
45-59 68.3** 66.1, 70.4 55.1*  52.3, 579 81.3** 779, 847
60-74 25.0** 23.3, 26.7 247 223, 272 252 228, 275
75+ 21.0% 18.8, 23.3 276 233, 318 17.2% 14.6, 19.7

Data source: Hospital Morbidity Database, 1998/99
* Significantly different from total crude rate, both sexes or sex-specific (p < 0.05)
** Significantly different from total crude rate, both sexes or sex-specific (p < 0.01)
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Table A
Number of suicide deaths, by sex and age group, Canada,
1979 to 1998

Age group

Total" 10-14 1519 20-29 30-44 45-59 60-74 75+

Both sexes

1979 3,356 22 308 885 853 765 426 95
1980 3,358 21 278 869 815 773 442 157
1981 3,402 34 293 810 898 769 448 147
1982 3,522 27 282 912 928 799 453 115
1983 3,755 23 289 941 1,019 780 524 179
1984 3,439 27 253 852 956 746 444 160
1985 3,258 17 221 817 939 669 449 145
1986 3,669 24 241 902 1,109 722 492 179
1987 3,594 30 244 837 1,090 746 480 164
1988 3,509 27 242 844 1,103 679 440 174
1989 3,492 25 247 790 1,117 697 444 171
1990 3,378 29 225 763 1,189 621 369 181
1991 3,592 28 253 798 1,207 680 456 170
1992 3,709 34 249 808 1,264 753 429 171
1993 3,802 44 237 734 1,333 822 439 193
1994 3,749 49 252 699 1,325 804 422 197
1995 3,970 43 264 729 1,442 883 427 180
1996 3,940 40 231 698 1,422 907 447 195
1997 3,681 51 261 577 1,265 916 413 198
1998 3,698 45 256 629 1,273 876 422 197

Males

1979 2,520 15 251 705 634 536 314 64
1980 2,534 15 234 702 615 538 301 126
1981 2,569 25 250 666 667 533 320 107
1982 2,725 23 247 749 691 582 339 90
1983 2,885 20 250 792 751 556 374 142
1984 2,660 23 221 715 719 547 311 124
1985 2,565 12 186 695 722 501 337 1M1
1986 2,849 19 199 757 853 528 350 143
1987 2,794 25 201 698 825 566 360 117
1988 2,733 23 212 694 828 494 352 130
1989 2,696 19 218 648 843 501 335 131
1990 2,673 23 182 649 910 478 282 149
1991 2,874 19 217 673 947 533 346 139
1992 2,923 26 198 667 1,003 573 319 136
1993 3,013 26 193 629 1,057 632 338 138
1994 2,969 37 205 584 1,050 602 330 160
1995 3,158 22 217 615 1,161 676 319 146
1996 3,092 31 190 589 1,101 662 357 162
1997 2,914 39 207 475 1,010 708 319 156
1998 2,925 30 192 529 1,017 676 334 147

Females

1979 836 7 57 180 219 229 112 31
1980 824 6 44 167 200 235 141 31
1981 833 9 43 144 231 236 128 40
1982 797 4 35 163 237 217 114 25
1983 870 3 39 149 268 224 150 37
1984 779 4 32 137 237 199 133 36
1985 693 5 35 122 217 168 12 34
1986 820 5 42 145 256 194 142 36
1987 800 5 43 139 265 180 120 47
1988 776 4 30 150 275 185 88 44
1989 796 6 29 142 274 196 109 40
1990 705 6 43 114 279 143 87 32
1991 718 9 36 125 260 147 110 31
1992 786 8 51 141 261 180 110 35
1993 789 18 44 105 276 190 101 55
1994 780 12 47 115 275 202 92 37
1995 812 21 47 114 281 207 108 34
1996 848 9 41 109 321 245 90 33
1997 767 12 54 102 255 208 94 42
1998 773 15 64 100 256 200 88 50

Data source: Canadian Vital Statistics Database
T Age groups may not add to totals, as totals may include records for which
age was not stated.
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Table B
Age-specific suicide death rates, by sex, Canada, 1979 to 1998

Age group

10-14 1519  20-29 3044 4559 60-74 75+
Suicides per 100,000 age-specific population

Both sexes

1979 1.1 12.7 19.6 17.8 20.9 183 114
1980 1.1 1.5 18.8 16.5 21.0 184 183
1981 1.8 124 171 175 20.8 181 165
1982 14 12.3 18.9 175 21.5 178 125
1983 1.2 13.2 19.3 18.6 20.9 200 187
1984 14 121 17.3 16.9 19.9 165 16.2
1985 0.9 10.9 16.5 16.1 17.7 16.3 141
1986 1.3 121 18.3 184 19.0 175 16.8
1987 1.6 12.5 17.2 175 19.3 16.7 14.8
1988 1.5 124 17.6 17.2 17.2 15.0 1541
1989 1.3 12.7 16.5 16.8 17.2 148 142
1990 15 11.6 16.2 17.3 15.0 121 145
1991 1.5 131 174 171 16.0 146 131
1992 1.8 12.9 17.9 17.7 171 135 129
1993 2.2 12.2 16.7 18.3 17.9 136 142
1994 2.5 12.9 16.3 17.9 16.9 13.0 141
1995 2.2 13.3 17.3 19.2 179 13.0 125
1996 2.0 1.5 16.7 18.7 17.7 136 131
1997 2.5 12.9 13.8 16.6 17.3 125 128
1998 2.2 12.5 15.1 16.7 15.9 126 123
Males

1979 14 20.3 30.9 26.1 29.5 290 19.8
1980 1.5 19.0 30.1 24.5 29.4 271 379
1981 2.5 20.6 28.0 257 28.9 280 313
1982 2.3 21.0 30.9 25.8 31.5 289 256
1983 2.1 22.3 321 27.2 29.9 311 392
1984 2.4 20.6 28.7 253 29.2 253 3341
1985 1.3 17.9 27.8 246 26.6 268 28.6
1986 2.0 19.5 30.2 28.2 277 273 358
1987 2.7 20.0 28.1 26.3 29.2 274 281
1988 2.5 21.3 28.4 25.6 25.0 26.1 301
1989 2.0 219 26.7 25.2 24.7 243 29.0
1990 24 18.3 27.2 26.4 23.0 200 317
1991 2.0 21.9 28.9 26.8 25.0 240 286
1992 2.6 20.0 29.2 27.9 259 216 273
1993 2.6 19.4 28.2 28.9 27.5 225 271
1994 3.6 20.3 26.8 28.2 25.3 21.7 308
1995 21 21.3 28.8 30.8 274 20.7  27.2
1996 3.0 18.4 27.8 28.9 26.0 23.0 291
1997 3.8 19.8 224 26.4 26.8 204 27.0
1998 2.9 18.2 25.0 26.5 24.7 211 245
Females

1979 0.7 4.8 8.0 9.3 124 9.0 6.1
1980 0.6 3.7 7.3 8.2 12.7 10.9 59
1981 1.0 3.7 6.1 9.2 12.7 9.6 7.3
1982 0.4 3.1 6.8 9.1 11.6 8.3 44
1983 0.3 3.7 6.2 9.9 12.0 10.6 6.2
1984 0.4 3.1 5.6 8.5 10.6 9.1 58
1985 0.6 3.6 5.0 7.5 8.9 7.5 53
1986 0.6 4.3 6.0 8.6 10.2 9.3 54
1987 0.6 4.5 5.8 8.6 9.3 7.7 6.8
1988 0.4 3.2 6.4 8.6 9.4 55 6.1
1989 0.7 3.1 6.0 8.3 9.7 6.7 53
1990 0.7 46 49 8.1 6.9 53 41
1991 1.0 3.8 55 74 6.9 6.6 3.8
1992 0.9 54 6.4 7.3 8.2 6.5 4.2
1993 1.9 4.7 49 7.6 8.3 59 6.4
1994 1.2 49 54 74 8.5 53 4.2
1995 2.2 49 55 7.5 8.4 6.2 3.8
1996 0.9 42 53 8.5 9.5 5.2 3.5
1997 1.2 55 5.0 6.7 7.8 54 43
1998 15 6.4 49 6.7 7.2 5.0 5.0

Data source: Canadian Vital Statistics Database
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Table C
Number of suicide deaths and age-standardized suicide death rates,! population aged 10 or older, Canada, provinces and territories,
1979 to 1998

Canada Nfld. P.E.L N.S. N.B. Que. Ont. Man. Sask. Alta. B.C. Yukon N.W.T.
Suicides
1979 3,356 25 16 106 84 981 1,105 151 142 314 418 6 8
1980 3,358 19 14 97 81 947 1,121 121 153 389 396 1 9
1981 3,402 24 9 92 77 1,054 1,074 144 171 344 398 5 10
1982 3,522 34 11 104 90 1,071 1,11 139 17 359 417 7 8
1983 3,755 36 16 104 100 1,208 1,139 165 148 393 417 8 21
1984 3,439 39 15 86 90 1,027 1,101 133 136 405 385 5 17
1985 3,258 23 5 106 86 1,124 1,038 127 133 296 300 8 12
1986 3,669 23 14 94 96 1,147 1,130 153 138 424 425 10 15
1987 3,594 28 1 111 75 1,179 1,069 170 132 384 413 7 15
1988 3,509 44 13 106 108 1,088 1,045 154 145 400 378 7 21
1989 3,492 29 1 96 84 1,042 1,142 147 124 362 419 5 31
1990 3,378 58 14 115 84 1,104 887 140 151 403 399 5 18
1991 3,592 4 22 13 93 1,114 997 136 125 462 464 3 22
1992 3,709 50 16 97 85 1,255 987 132 140 473 455 3 16
1993 3,802 57 12 107 110 1,318 1,078 142 122 414 408 7 27
1994 3,749 49 16 97 104 1,263 1,083 118 143 425 423 7 21
1995 3,970 42 19 122 121 1,431 1,087 118 128 451 426 9 16
1996 3,940 38 12 116 95 1,468 1,086 118 139 454 385 6 23
1997 3,681 46 14 92 89 1,370 925 144 140 403 425 5 28
1998 3,698 34 10 110 108 1,373 960 128 18 405 412 5 35
Age-standardized Per 100,000 population
suicide rates
1979 16.7 6.0 18.6 15.2 14.8 17.8 15.4 17.6 17.6 18.1 18.5 294 22.6
1980 16.5 4.1 13.8 13.9 14.6 17.3 15.4 13.8 18.9 215 17.0 417 24.0
1981 16.4 5.2 9.0 13.2 13.6 19.0 14.5 16.0 21.0 18.8 16.6 20.9 16.3
1982 16.6 7.9 1.3 14.4 15.1 18.9 14.7 15.8 20.0 18.6 16.8 34.6 171
1983 17.6 7.9 14.3 14.4 17.3 21.3 14.8 18.8 18.0 201 16.8 53.3 425
1984 15.8 7.8 15.0 11.6 14.8 17.9 14.0 14.6 16.3 20.9 15.3 19.4 454
1985 14.8 55 49 13.8 14.4 19.5 13.0 13.6 15.9 14.9 11.8 345 241
1986 16.4 5.7 13.7 12.3 16.0 19.6 13.9 16.2 16.4 20.8 16.3 39.9 343
1987 15.9 6.2 10.2 14.4 12.0 19.9 12.9 18.4 15.1 19.1 15.7 28.2 22.9
1988 15.2 94 119 13.7 17.3 18.2 12.2 16.2 171 19.7 14.0 37.8 351
1989 14.9 6.1 10.1 12.3 13.5 17.2 13.1 15.6 14.8 17.5 15.1 19.7 57.8
1990 14.2 119 13.0 14.6 13.3 18.0 9.9 15.1 18.2 18.8 13.9 224 323
1991 14.9 8.1 204 14.3 14.6 18.0 11.0 14.5 15.4 21.3 15.8 13.4 349
1992 15.2 9.9 14.9 124 13.2 20.2 10.8 14.2 171 214 15.2 10.8 27.8
1993 15.4 114 10.9 13.2 17.0 21.0 11.6 15.2 15.0 18.6 13.2 351 445
1994 14.9 10.3 14.0 12.1 16.0 201 115 12.3 17.2 18.7 13.2 34.7 34.3
1995 15.6 84 16.3 15.0 18.8 224 114 12.5 15.5 19.5 12.9 284 24.3
1996 15.2 7.9 10.1 14.2 14.2 23.0 111 12.4 16.8 19.1 11.2 28.1 36.6
1997 14.0 9.6 12.1 111 13.6 211 9.3 15.1 16.3 16.6 12.1 26.3 53.6
1998 14.0 7.2 8.0 134 16.6 21.3 9.6 13.2 13.8 16.2 114 26.2 55.5

Data source: Canadian Vital Statistics Database
T Age-standardized to 1991 Canadian population aged 10 or older, adjusted for net census undercoverage and non-permanent residents
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Abstract

Objectives

This analysis examines the prevalence of self-reported
unmet needs for health care and the extent to which
they were attributable to perceived problems with
service availability or accessibility or acceptability.

Data source

Most data are from the 1998/99 cross-sectional
household component of Statistics Canada's National
Population Health Survey; 1994/95 and 1996/97
cross-sectional data are used to present trends from
1994/95 to 1998/99. The primary analysis is based on
14,143 respondents aged 18 or older.

Analytical techniques

Multivariate logistic regression was used to estimate the
association of risk factors with the three types of unmet
health care need.

Main results

In 1998/99, about 7% of Canadian adults, an estimated
1.5 million, reported having had unmet health care
needs in the previous year. Around half of these
episodes were attributable to acceptability problems
such as being too busy. In 39% of cases, service
availability problems, such as long waiting times, were
mentioned. Just under 13% of episodes were related to
accessibility problems (cost or transportation). Unmet
needs attributable to service availability problems were
not significantly associated with socio-economic status.
By contrast, unmet needs due to accessibility problems
were inversely associated with household income.
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anada’s universal health care system was
established to ensure reasonable access to health
services for all Canadians, regardless of their
ability to pay." Recent budget cuts have raised concern about

2.7

how well the system is fulfilling that mandate.*” Many

studies have addressed the issue by examining the association
between socio-economic status and health care use.**"
However, another way of approaching the issue has been
less thoroughly explored: socio-economic differences in
unmet health care needs.

Unmet needs have been identified as a critical indicator

of access problems,'*!®

as they may result from limited
availability or unavailability of health care services when
and where they are required.” But unmet needs can also
arise from individual accessibility problems, such as cost
and transportation, or from acceptability problems, such as
attitudes toward and knowledge about health care.'”!
Therefore, to assess unmet health care needs, it is important
to understand the barriers associated with them.

With data from Statistics Canada’s National Population

Health Survey (NPHS), this article examines the prevalence

of self-reported unmet health care needs (see Mezhods and
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N Methods g

Data source

The data in this article are from the National Population Health Survey
(NPHS), conducted by Statistics Canada. The NPHS, which began
in 1994/95, collects information about the health of the Canadian
population every two years. It covers household and institutional
residents in all provinces and territories, except persons living on
Indian reserves, on Canadian Forces bases, and in some remote
areas. The NPHS has both a cross-sectional and a longitudinal
component.

Socio-demographic and some health information was obtained
for each member of participating households and is found in the
General file. In-depth health information, which was collected for
one randomly selected household member, as well as the information
in the General file pertaining to that person, is in the Health file.

The primary analysis in this article is based on the 1998/99 (cycle
3) cross-sectional household component, which is made up mostly
of longitudinal respondents and their cohabitants. To keep the
1998/99 sample representative, infants born in 1995 or later and
immigrants who entered Canada after 1994 were randomly selected.
To replace sample lost to attrition, individuals in dwellings that were
part of the original sampling frame, but whose household members
did not respond in 1995/95, were contacted and asked to participate.
The overall response rate for 1998/99 was 88.2%. The data were
weighted to represent the household population in the 10 provinces.
The sub-sample for this analysis consisted of 14,143 randomly
selected respondents aged 18 or older who were asked if they had
required heath care in the previous year, but had not received it
(Appendix Table A). The analysis is restricted to respondents aged
18 or older, because several explanatory variables, such as attitudes
toward physicians, were not available for younger respondents.

Limntations). 1t also examines factors associated with
unmet needs stemming from perceived unavailability
of services, from accessibility problems, and from
acceptability. Based on existing literature,'""** the
factors examined in relation to the three types of
unmet needs are: age, sex, marital status, household
income, education, employment, urban/rural
residence, Aboriginal status, country of birth, health
status, chronic conditions, chronic pain, distress,
physician consultations, and attitudes towards
physicians’ authority and self-care (see Definitions).

To analyze trends in the prevalence of unmet needs at the national
level, cross-sectional data from the first two cycles (1994/95 and
1996/97) were also used. The samples consist of 16,286 and 68,208
randomly selected respondents aged 18 or older, respectively.

Analytical techniques

Unmet health care needs were classified into one of three groups
according to the type of problem reflected: service availability;
accessibility; or acceptability. Because respondents could give more
than one reason for unmet needs, the proportions assigned to each
category total more than 100%.

For convenience of presentation, unadjusted prevalence estimates
are shown alongside adjusted odds ratios for unmet needs due to
the three types of problems.

Multivariate logistic regression was used to estimate the
association between potential risk factors and each type of reported
unmet need. Factor selection was guided by the research literature.
Factors selected to predict unmet health care needs were: age,
sex, marital status, household income, education, employment
status, urban/rural residence, Aboriginal status, country of birth, self-
reported health, any chronic condition, chronic pain, distress,
consultations with general practitioners and specialists, and attitudes
toward doctors' authority and self-care (see Definitions).

The NPHS was based on a complex sample design. In addition,
the cross-sectional NPHS Health files from cycles 1, 2, and 3 contain
all longitudinal respondents who were in-scope for cross-sectional
purposes. Therefore, the NPHS cross-sectional samples at any
two time points are not independent. To take into account both
sample weights and survey design, this analysis used bootstrap
procedures to estimate the variance and covariances.?3?

Three types of unmet need

The most commonly reported reason for an unmet
health care need, cited by 23% of people who
reported having had one, was that waiting time was
too long (Table 1). The second most frequent was
that the service had not been available when it was
required (15%). Between 13% and 14% of people
with unmet needs reported that they had been too
busy, that they did not get around to it, or that they
felt the care would be inadequate. Around one in
ten (11%) cited cost. Smaller proportions gave
reasons such as unavailability of service in their area,
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Table 1

Frequency of reasons for unmet health care needs, household
population aged 18 or older with unmet needs, Canada
excluding territories, 1998/99

Availability* 39.3
Waiting time too long 229
Not available when required 14.7
Not available in area 7.0
Accessibility 12.9
Cost 1.4
Transportation 1.6
Acceptability* 53.1
Too busy 13.6
Didn't get around to it/Didn’t bother 13.5
Felt it would be inadequate 13.2
Decided not to seek care 5.4
Didn’t know where to go 3.9
Dislike doctors/Afraid 1.8
Personal/Family responsibilities 0.7
Language problems -
Other 6.8
Availability only 35.6
Accessibility only 10.5
Acceptability only 48.7
Availability and accessibility 0.6
Availability and acceptability 2.7
Availability, accessibility, and acceptability 0.3
Accessibility and acceptability 1.3

Data source: 1998/99 National Population Health Survey, cross-sectional
sample, Health file

T Because respondents could report more than one reason, detail adds to
more than total.

-- Sample size too small to provide reliable estimate

not knowing where to go, or dislike or fear of
doctors. Because respondents could give more than
one reason, the total adds to more than 100%.
However, most people with unmet needs gave only
one reason (87%); 11% reported two; and less than
3%, three or more (data not shown).

Unmet health care needs can be divided into three
groups, depending on whether they related to
problems with availability of services, accessibility
or acceptability. Unmet needs are considered to be
related to availability if the reason was long waiting
time, service unavailable when required, or service
not available in the area. Accessibility refers to
unmet needs due to cost or transportation concerns.
All the other reasons (too busy, ignored problem,
doubts about efficacy of treatment, fear of doctors)
are considered to be related to acceptability.

Unmet health care needs @

Service availability problems accounted for 39%
of unmet needs. Just 13% of unmet needs were
attributed to accessibility problems. In most
instances (9 out of 10), accessibility problems were
due to cost (data not shown). The largest group,
accounting for 53% of unmet needs, was
acceptability problems stemming from personal
circumstances and attitudes.

Although respondents could give more than one
reason for unmet health care needs, there was
relatively little overlap between the three groups.
Such cases accounted for only 5% of responses

(Table 1).

Unmet need increasing

In 1998/99, 6.6% of Canadians aged 18 or oldet,
an estimated 1.5 million people, reported having had
an unmet health care need in the previous year
(Chart 1). This was a small but significant increase
over 1994/95 and 1996/97, when the figures were
4.4% and 5.4%, respectively.

Chart 1
Prevalence of unmet health care needs, household population

aged 18 or older, Canada excluding territories, 1994/95,
1996/97 and 1998/99

%

1994/95 1996/97 1998/99

Data source: 1994/95, 1996/97 and 1998/99 National Population Health
Survey, cross-sectional sample, Health file
* Significantly different from previous year (p < 0.05)
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Unmet health care need was based on the following question:
“During the past 12 months, was there ever a time when you needed
health care but you didn’t receive it?” Respondents who answered
“yes” were asked the reasons for the most recent episode. The
reasons were classified as follows: (1) not available in the area;
(2) not available at time required; (3) waiting time too long; (4) cost;
(5) transportation problems; (6) felt it would be inadequate; (7) too
busy; (8) didn’t get around to it/didn’t bother; (9) didn’t know where
to go; (10) language problems; (11) personal or family
responsibilities; (12) dislike doctors/afraid; (13) decided not to seek
care; and (14) other.

These reasons were classified into three groups, depending on
whether they were due to: service availability (service not available
where or when required or waiting time too long); accessibility (cost
or transportation), or acceptability (the remaining reasons, which
concern attitudes and competing responsibilities). Only 5% of
respondents cited reasons that fell in more than one group.

For this analysis, age was classified into four groups: 18 to 34, 35
to 44, 45 to 64, and 65 or older.

Three marital status categories were identified: married/common-
law; never married; and widowed/divorced/separated.

Household income was based on total annual income and number
of household members. The following income groups were derived:

Household People in Total household

income group household income

Lowest 1or2 Less than $15,000
3or4 Less than $20,000
5 or more Less than $30,000

Lower-middle 1or2 $15,000 to $29,999
3or4 $20,000 to $39,999
5 or more $30,000 to $59,999

Upper-middle/High 1 or2 $30,000 or more
3ord $40,000 or more
5 or more $60,000 or more

Education was grouped into two levels: less than high school
graduation and high school graduation or more.

Employment status was defined as currently working or other.

Residence was defined as urban or rural.

Aboriginal status was based on responses to questions on race
(or colour) and the ethnic (or cultural) groups with which respondents
identified. Those who indicated Native or Aboriginal peoples of North
America, such as North American Indian, Métis, Inuit or Eskimo,
were considered to be Aboriginal persons.

Immigrant status was defined as immigrant or Canadian-born.

Four variables were selected to measure health status: self-
reported health, chronic conditions, chronic pain, and distress.
Self-reported health was grouped into two categories: poor/fair and

good/very good/excellent. The presence of a chronic condition was
determined by asking respondents if they had any long-term health
condition that had lasted or was expected to last six months or more
and that had been diagnosed by a health professional. A list of
conditions was read to respondents who answered “yes” or “no” to
each one. Those replying affirmatively to one or more of the
conditions were considered to have a chronic condition. Chronic
pain was based on the question: “Are you usually free of pain or
discomfort?” Respondents who answered “no” were defined as
having chronic pain.

Distress was derived based on responses to six questions: “During
the past month, how often did you feel: so sad that nothing could
cheer you up? nervous? restless or fidgety? hopeless? worthless?
that everything is an effort?” The response options—all of the time,
most of the time, some of the time, a little of the time, and none of
the time—were given weights of 4, 3, 2, 1 and 0, respectively. The
score could range from 0 to 24, with higher scores indicating more
distress.?> The Cronbach’s alpha was 0.76. Respondents scoring 7
or more (11% of the total) were classified as having distress.
Respondents scoring less than 7 or with missing information (408
cases) were considered as not having distress.

General practitioner consultations and specialist consultations were
determined from responses to the question: “In the past 12 months,
how many times have you seen or talked with: a family doctor or
general practitioner? other medical doctor (such as a surgeon,
allergist, orthopaedist, gynaecologist or psychiatrist)?”

Attitude toward doctors’ authority was based on three statements:
“| prefer doctors who give me choices or options and let me decide
for myself what to do”; “Patients should never challenge the authority
of the doctor” and “I prefer that the doctor assume all of the
responsibility for my medical care.” Attitude toward self-care was
based on responses to two statements: “Except for serious illness,
it is generally better to take care of your own health thanto goto a
doctor” and “It is better to go to a doctor than to try to treat yourself.”
For each statement, respondents were asked if they strongly agreed,
agreed, neither agreed nor disagreed, disagreed, or strongly
disagreed. The respective scores were 4, 3,2, 1,and 0. The values
for the first doctor authority statement and the second self-care
statement were reversed. The two variables were constructed by
taking the mean score of the answers to the questions. Missing
values were imputed with a value equivalent to “neither agree nor
disagree.” The scores for attitude toward doctors’ authority could
range from 0 to 4, with higher scores representing a greater tendency
to trust doctors; the Cronbach’s alpha was 0.62. The scores for
attitude toward self-care could range from 0 to 4, with a higher score
representing a greater tendency to rely on self-care; the Cronbach’s
alpha was 0.56. The scores were classified into three levels: high
for a score one standard deviation above the mean, low for a score
one standard deviation below the mean, and middle for a score in
between.
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Service availability

Less than 3% of the population reported an unmet
health care need due to service availability (see
Provincial patterns). Unmet needs of this kind reflect
perceived deficiencies in health care delivery, a
situation that may have been exacerbated in recent
years as health budgets were cut. One concern is
that cost-cutting places an unequal burden on less

Table 2

Unmet health care needs @

advantaged groups. However, based on the NPHS,
the prevalence of unmet health care needs resulting
from service availability did not vary significantly
by household income, education, employment,
Aboriginal status or immigrant status (Table 2). Nor
was there any significant relationship with age,
marital status or urban/rural residence.

Prevalence of and adjusted odds ratios for unmet health care needs related to availability, by selected characteristics, household

population aged 18 or older, Canada excluding territories, 1998/99

Adjusted 95%
odds  confidence
Number Prevalence ratio interval
'000 %
Total 588 2.6
Sex
Ment 229 2.1 1.00
Women 358 3.1 117 0.87,1.58
Age group
18-34 145 2.1 0.99 0.58,1.67
35-44 132 24 0.99 0.59,1.68
45-64 226 34 1.30 0.79,2.14
65+t 85 2.4 1.00
Marital status
Married/Common-law’ 376 2.7 1.00
Never married 109 2.2 1.01 0.66,1.54
Widowed/Divorced/
Separated 102 3.1 0.89 0.48,1.65
Household income
Lowest 91 3.2 1.16 0.70,1.91
Lower-middle 143 2.6 1.02 0.72,1.44
Upper-middle/Hight 322 2.6 1.00
Missing 32 2.0 0.88 0.46,1.69
Education
Less than high school
graduation® 140 2.7 1.00
High school graduation
or more 448 2.6 0.98 0.67,1.43
Employment status
Currently working 357 25 1.31 0.90,1.92
Othert 231 2.8 1.00
Residence
Urban 443 2.4 0.67 0.43,1.03
Ruralt 145 35 1.00
Aboriginal status

Yes 16 32 1.08 0.50,2.36
Nof 572 26 1.00

Adjusted 95%
odds  confidence
Number Prevalence ratio interval
‘000 %
Immigrant status
Immigrant 95 2.0 0.74 0.47,1.16
Canadian-born® 492 28 1.00
Self-reported health
Poor/Fair 149 6.6* 1.84* 1.26,2.70
Good/Very good/Excellent’ 439 2.2 1.00
Chronic condition
Yes 470 3.4* 1.46* 1.02,2.07
Nof 17 14 1.00
Chronic pain
Yes 187 5.6* 1.45 0.92,2.30
Nof 400 21 1.00
Distress
Yes 146 5.7* 1.71* 1.15,2.54
Nof 441 22 1.00
GP consultation in
past year
Yes 545 3.1 2.24* 1.35,3.72
Not 43 0.9 1.00
Specialist consultation
in past year
Yes 316 5.3* 2.33" 1.73,3.14
Nof 272 1.6 1.00
Doctors’ authority score
High 72 1.6* 0.42* 0.22,0.80
Middle 413 2.6* 0.70 0.48,1.03
Low® 103 42 1.00
Self-care score
High 142 24 1.07 0.75,1.53
Middle 273 2.8 1.20 0.84,1.73
Low® 173 25 1.00

Data source: 1998/99 National Population Health Survey, cross-sectional sample, Health file
Note: Respondents with missing values on distress were assigned to the “no” group. Respondents with missing values on items measuring doctors’ authority and

self-care were given a neither agree nor disagree response.
T Reference group

-« Not applicable

* Significantly different from reference group (p < 0.05)
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Unmet needs due to service availability were
strongly associated with an individual’s health. For
example, 6.6% of people in poor or fair health
reported this type of unmet need, compared with
just 2.2% of people in good, very good or excellent
health. Similarly, people with chronic conditions,
chronic pain or distress were more likely than those
who were not afflicted to report unmet needs related
to service availability. Even when the effects of
other factors were taken into account, poot/fair
health, chronic conditions, and distress were
independently associated with reporting this type
of unmet need; the relationship with chronic pain
was no longer significant.

Somewhat paradoxically, people who had
consulted a general practitioner or a specialist in the

previous year were more likely than those who had
not to report unmet needs related to service
availability. Of course, physician consultations are
linked to many other factors that might affect unmet
needs, notably health status. Yet when these other
variables were considered, consultation with a
general practitioner or specialist significantly
increased the odds of reporting unmet needs related
to service availability problems.

Itis quite likely that people with medical problems
are those most in need of health care services. They
are therefore also more likely than people in better
health to recognize deficiencies in the delivery of
those services, particularly if their medical problems
remained unsolved. The associations may also
reflect unmet needs at different stages of treatment.

Provincial patterns

The prevalence of each type of unmet health care needs of all types
was close to the national figure in most provinces. In 1998/99, the
percentage of people reporting unmet needs related to service
availability significantly exceeded the national level only in Nova
Scotia (4.6%), and was significantly lower only in New Brunswick
(1.5%) and Ontario (1.9%). The number of physicians per 100,000
population cannot explain these disparities, since Nova Scotia was
one of the three provinces (the others were Québec and British
Columbia) where the ratio surpassed the national level in 1998.%
The prevalence of accessibility-related unmet health care needs

(cost and transportation) was significantly higher only in British
Columbia (1.5%) and significantly lower only in Ontario (0.6%). The
percentage of the population in low-income households cannot
account for these differences: according to the 1998/99 National
Population Health Survey, the proportion was about the same in
both provinces (data not shown).

In each province except Nova Scotia, acceptability-related unmet
health care were the most common. The prevalence of such unmet
needs was not significantly different from the national level in any
province except Newfoundland, where it was significantly lower (2.2%).

Prevalence of unmet health care needs, by reason and province, household population aged 18 or older, Canada, 1998/99

Availability

Number Prevalence

'000 %

Canada 5881 2.6
Newfoundland 8 2.1
Prince Edward Island 2 2.3
Nova Scotia 32 4.6*
New Brunswick 9 1.5*
Québec 176 3.2
Ontario 161 1.9%
Manitoba 29 3.7
Saskatchewan 18 2.5
Alberta 48 2.3
British Columbia 103 34

Accessibility Acceptability

Number Prevalence Number Prevalence
'000 % ‘000 %
192 0.9 7941 35
- - 9 2.2

-- - 3 3.0

6 0.9 29 4.2

-- - 22 3.9
34 0.6 194 35
54 0.6* 271 3.2
- - 37 4.6

-- - 29 4.0
29 14 80 3.8
44 1.5* 120 3.9

Data source: 1998/99 National Population Health Survey, cross-sectional sample, Health file

T Because of rounding, detail may not add to totals.
* Significantly different from national figure (p < 0.05)
-- Sample size too small to provide reliable estimate
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A related factor is attitudes toward physicians.
People with a high level of trust in doctors were
less likely than those with a low level of trust to
report unmet health care needs stemming from
service availability. Even when other factors
including health status and physician consultations
were considered, the tendency to trust doctors was
associated with low odds of reporting unmet needs
of this kind.

Table 3

Unmet health care needs @

Accessibility
In 1998/99, slightly less than 1% of Canadians aged
18 or older (about 200,000) reported having had a
need for health care in the previous year that was
not met because of problems related to accessibility;
that is, cost or transportation (Table 3).

Not surprisingly, the prevalence of such unmet
needs was related to household income. Over 3%
of residents of low-income households reported

Prevalence of and adjusted odds ratios for unmet health care needs related to accessibility, by selected characteristics, household

population aged 18 or older, Canada excluding territories, 1998/99

Adjusted 95%
odds confidence
Number  Prevalence ratio interval
‘000 %
Total 192 0.9
Sex
Men' 81 0.7 1.00
Women 111 1.0 079 048, 1.28
Age group
18-34 64 0.9 4.01* 1.59,10.08
35-44 70 1.3* 453 1.81,11.34
45-64 40 0.6 1.77  0.77, 4.06
65+t 18 0.5 1.00
Marital status
Married/Common-law® 79 0.6 1.00
Never married 47 0.9 0.89  0.51, 1.58
Widowed/Divorced/
Separated 66 2.0% 1.74  0.96, 3.14
Household income
Lowest 87 3.1 9.71*  4.32,21.79
Lower-middle 55 1.0* 3.88* 1.84, 8.16
Upper-middle/Hight 34 0.3 1.00
Missing - - 543* 1.70,17.40
Education
Less than high school
graduation® 37 0.7 1.00
High school graduation
or more 155 0.9 1.36  0.77, 2.40
Employment status
Currently working 99 0.7* 1.09 061, 1.97
Othert 93 1.1 1.00
Residence
Urban 170 0.9 1.79  0.99, 3.23
Ruralf 22 0.5 1.00
Aboriginal status
Yes - - 2.41 0.73, 7.91
Not 175 0.8 1.00

Adjusted 95%
odds confidence
Number Prevalence ratio interval
'000 %
Immigrant status
Immigrant 29 0.6 0.70 0.35,1.43
Canadian-bornt 163 0.9 1.00
Self-reported health
Poor/Fair 65 2.9% 1.68 0.87,3.26
Good/Very good/Excellent’ 127 0.6 1.00
Chronic condition
Yes 168 1.2* 287  1.37,6.01
No' 25 0.3 1.00
Chronic pain
Yes 81 2.4* 2,00 1.17,343
No' M 0.6 1.00
Distress
Yes 74 2.9* 2477 1.23,3.82
No' 18 0.6 1.00
GP consultation
in past year
Yes 164 0.9 1.00 0.48,2.08
Not 28 0.6 1.00
Specialist consultation
in past year
Yes 85 1.4* 1.30 0.76, 2.21
No' 108 0.7 1.00
Doctors’ authority score
High 36 0.8* 0.44 0.18,1.07
Middle 107 0.7* 0.37*  0.21,0.67
Low' 49 2.0 1.00
Self-care score
High 80 14 1.77 0.97,3.23
Middle 59 0.6 0.78 0.42,1.45
Low' 53 0.8 1.00

Data source: 1998/99 National Population Health Survey, cross-sectional sample, Health file
Note: Respondents with missing values on distress were assigned to the “no” group. Respondents with missing values on items measuring doctors’ authority and

self-care were given a neither agree nor disagree response.
T Reference group

-- Coefficient of variation greater than 33.3%

== Not applicable

* Significantly different from reference group (p < 0.05)

Health Reports, Vol. 13, No. 2, January 2002

Statistics Canada, Catalogue 82-003



@ Unmet health care needs

unmet health care needs due to cost or
transportation concerns, compared with less than
half of one percent of people in upper-middle-/
high-income households. Even when the effects
of the other selected factors, the odds that people
in low-income households would report such needs
were about 10 times those for residents of upper-
middle-/high-income households. Even residents
of lower-middle-income households had
significantly higher odds of reporting accessibility-
related unmet needs, compared with those in more
affluent households.

These results are consistent with a recent
Canadian study, in which the main reason that low-
income people, especially the working poor, gave
for not obtaining physician services was the belief
that they would be unable to afford prescribed
medications.”” The same study also showed that
transportation was one of the main reasons given
by social assistance recipients for not seeing a
physician.”’

) Limitations 4

National Population Health Survey (NPHS) data are subject to the
problems inherent in self-reporting. For instance, while the
measure of unmet need for health care in the NPHS is often used
in community surveys, there is a possibility of recognition error
and recall error. Respondents may have difficulty recognizing the
existence of health care needs and recalling the specific situation
in which care was needed but not received.'® Self-reports of unmet
health care needs also reflect the perception of an individual. For
example, the interpretation of "waiting time too long" may vary
from one person to another. As well, there is no indication of what
the respondent was waiting for: an appointment, a diagnostic test,
or surgery.

More objective determinations of whether necessary care was
foregone might be made by health professionals through clinical
examination.®? Clinical assessment, however, is often complex
and costly,'"? and such information is not available from the NPHS.

The data in this study do not include people on Indian reserves
and in some remote areas of Québec and Ontario. Therefore, the
prevalence of unmet needs for health care may be underestimated.
Furthermore, since the survey was conducted in English or French,
unmet needs due to language difficulties or lack of information
about the health delivery system may also be underestimated.

When the other selected factors were controlled,
the odds of having unmet health care needs
stemming from cost or transportation concerns were
high for people reporting chronic conditions,
chronic pain, or distress. Also, the odds that people
younger than 45 would have an accessibility-related
unmet need were at least four times the odds for
seniors.

Acceptability

Most people with unmet health care needs attributed
them to personal circumstances and attitudes such
as being too busy, deciding not to bother, believing
that care would be inadequate, not knowing where
to go, or disliking or fearing doctors. In 1998/99,
about 4% of Canadians aged 18 or older reported
that in the previous year they had an unmet need
for health care because of such problems with
acceptability (Table 4).

Unmet health care needs due to acceptability
problems were more common among young people
than older people. Even when other factors were
taken into account, 18- to 34-year-olds still had
significantly higher odds of reporting acceptability-
related unmet health care needs than did people aged
65 or older. The higher odds among younger people
may reflect their busier schedules, and attitudes
toward and knowledge about health care.

Attitudes toward health care were, in fact,
important. The more respondents trusted doctors’
authority, the lower the prevalence of unmet health
care needs related to acceptability. Even when other
factors were taken into account, high regard for
physician authority lowered the odds of having
acceptability-related unmet health care needs.
Conversely, a tendency to rely on self-care raised
the odds of reporting unmet needs growing out of
these reasons.

Many of the factors associated with unmet needs
due to service availability were also associated with
unmet needs resulting from acceptability problems:
self-reported health, chronic conditions, chronic
pain and distress. Almost 9% of people in poor or
fair health had unmet needs due to acceptability
problems, compared with 3% whose health was
good to excellent. When the other potentially
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influential factors were taken into account, the odds
of reporting acceptability-related unmet needs were
significantly high for people in poor or fair health.
As well, individuals suffering from a chronic
condition, chronic pain or distress had higher odds
of reporting unmet needs due to acceptability
problems, compared with those who did not.

Table 4

Unmet health care needs 0

Relatively large percentages of people who had
consulted a general practitioner or specialist in the
past year reported acceptability-related unmet health
care needs. When the effects of the other factors
were controlled, the association with specialist
consultations was still significant, but the relationship
with GP consultations was not.

Prevalence of and adjusted odds ratios for unmet health care needs related to acceptability, by selected characteristics, household

population aged 18 or older, Canada excluding territories, 1998/99

Adjusted 95%
odds confidence
Number Prevalence ratio interval
'000 %
Total 794 35
Sex
Ment 324 29 1.00
Women 470 4.1 1.03 0.80,1.33
Age group
18-34 358 5.1* 3.26*  1.93,5.50
35-44 178 3.3 1.51 0.90,2.52
45-64 177 2.7 1.09 0.70,1.71
65+t 82 2.4 1.00
Marital status
Married/Common-law® 391 2.8 1.00
Never married 208 4.1* 0.96 0.67,1.37
Widowed/Divorced/
Separated 195 5.9 201 148,271
Household income
Lowest 149 5.2* 1.11 0.77,1.58
Lower-middle 171 3.1 0.86 0.64,1.16
Upper-middle/Hight 426 34 1.00
Missing 48 3.1 0.99 0.54,1.81
Education
Less than high school
graduationf 138 2.7 1.00
High school graduation
or more 654 3.8* 1.21 0.84,1.75
Employment status
Currently working 526 3.7 147 1.07,2.02
Othert 267 3.2 1.00
Residence
Urban 684 3 1.25 0.92,1.70
Ruralt 109 2.6 1.00
Aboriginal status
Yes 41 8.3* 1.76*  1.00,3.11
Not 753 34 1.00

Adjusted 95%
odds confidence
Number Prevalence ratio interval
‘000 %
Immigrant status
Immigrant 122 2.5% 0.78 0.53,1.13
Canadian-bornt 672 3.8 1.00
Self-reported health
Poor/Fair 196 8.7* 1.93*  1.34,2.77
Good/Very good/Excellent” 598 3.0 1.00
Chronic condition
Yes 623 4.5* 1.76*  1.29,2.39
Nof 171 2.0 1.00
Chronic pain
Yes 262 7.8* 1.99* 145,275
Nof 532 2.8 1.00
Distress
Yes 254 9.9* 244  1.84,3.24
Nof 540 2.7 1.00
GP consultation
in past year
Yes 678 3.8* 1.09 0.78,1.53
No' 116 24 1.00
Specialist consultation
in past year
Yes 359 6.0* 1.70*  1.30,2.24
No' 435 2.6 1.00
Doctors’ authority score
High 13 2.5* 0.60*  0.39,0.93
Middle 537 3.4 0.72*  0.52,1.00
Low' 144 5.9 1.00
Self-care score
High 271 47" 1.72*  1.26,2.36
Middle 326 3.3 1.19 0.88, 1.61
Low' 197 2.8 1.00

Data source: 1998/99 National Population Health Survey, cross-sectional sample, Health file
Note: Because of rounding, some confidence intervals with 1.00 as the upper/lower limit were significant. Respondents with missing values on distress were assigned
to the “no” group. Respondents with missing values on items measuring doctors’ authority and self-care were given a neither agree nor disagree response.

T Reference group
== Not applicable
* Significantly different from reference group (p < 0.05)

Health Reports, Vol. 13, No. 2, January 2002

Statistics Canada, Catalogue 82-003



@ Unmet health care needs

Aboriginal people (off-reserve) had a higher
prevalence of acceptability-related unmet needs than
did non-Aboriginal people: 8% versus 3%. The
relationship still held when the effects of factors
such as household income and health status were
considered.

Residents of low-income households had a higher
prevalence of unmet health care needs due to
acceptability problems, compared with people in
upper-middle-/high-income households. However,
when the other factors were taken into account, the
income difference was not statistically significant.
Similarly, relationships between education, residence
(rural or urban) or immigrant status and
acceptability-related unmet needs were no longer
statistically significant when the other variables were
considered.

Gender difference

Women were more likely than men to report unmet
health care needs due to service availability and
acceptability problems, but not to accessibility (cost
and transportation).

The gender gap in availability-related unmet needs
persisted when demographic and socio-economic
characteristics were controlled (data not shown).
However, when health status was taken into account,
the difference was not statistically significant (data
not shown). Health status, it appears, was a key
factor linking gender with availability-related unmet
needs, since women’s health tended to be poorer
than men’s.

The gender difference in acceptability-related
unmet health care needs was still statistically
significant when the selected demographic and
socio-economic factors were controlled (data not
shown). But when attitudes toward doctors’
authority and self-care were taken into account, the
difference disappeared. Such attitudes may act as
mediators linking gender with acceptability-related
unmet health care needs.

Concluding remarks

In 1998/99, close to 7% of Canadian adults reported
that they had had an unmet need for health care in
the previous year. About half of these instances

arose from acceptability problems such as competing
demands on the individual’s time, and attitudes
toward and knowledge about illness. Unmet needs
related to service availability problems, such as
lengthy waiting times, were mentioned by around a
third of people who reported an episode. Problems
related to accessibility (in the majority of cases, cost)
were cited by 13% of people with unmet needs.

The factors associated with these three different
types of unmet need tended to be different. Just
two factors—chronic conditions and distress—were
significantly related to all three types. Other
measures of health status and physician
consultations were associated with unmet needs
related to service availability and acceptability. This
is not surprising, as people in good health would
have fewer occasions to encounter difficulty securing
services. And it may be that greater use of services
makes people aware of shortcomings in the delivery
of those services.

People who trusted doctors had relatively low
odds of reporting unmet needs due to service
availability or to acceptability problems. It is not
clear if this was because such people were less
skeptical about health care services™ or because of
positive experiences receiving health care in the
past.”!

A tendency to rely on self-care was associated only
with unmet needs related to acceptability problems.
This was not unexpected, as the acceptability
category includes items such as feeling that the care
would be inadequate and disliking or fearing doctors.

Unmet health care needs attributable to perceived
service availability were not associated with
household income, education, rural or urban
residence, country of birth, or Aboriginal status. It
appears, then, that health care cutbacks do not place
a disproportionate burden on socio-economically
disadvantaged groups.

This analysis has not presented evidence of
income inequality in unmet needs due to the
perceived availability of health care services.
Nevertheless, there was a notable income gradient
in accessibility-related unmet health care needs. @
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Appendix

Table A

Distribution of selected characteristics, household population aged 18 or older, Canada excluding territories, 1998/99

Total

Sex
Men
Women

Age group
18-34
35-44
45-64

65+

Marital status
Married/Common-law

Never married
Widowed/Divorced/Separated

Household income
Lowest
Lower-middle
Upper-middle/High
Missing

Education

Less than high school graduation
High school graduation or more
Missing

Employment status
Currently working
Other

Residence
Urban
Rural

Aboriginal status
Yes
No

Sample
size

14,143

6,444
7,699

4,081
317
4,096
2,849

8,208
3,080
2,855

2,289
3,777
7,201

876

3,612
10,520
"

8,354
5,789

10,880
3,263

382
13,761

'000

22,548

11,024
11,524

6,969
5,422
6,673
3,484

14,130
5,098
3,320

2,848
5,564
12,587
1,549

5,094
17,434
19

14,296
8,251

18,396
4,152

498
22,050

Estimated
population

%

100

63.4
36.6

81.6
18.4

2.2
97.8

Sample
size

Immigrant status
Immigrant 2,278
Canadian-born 11,855
Missing 10
Self-perceived health
Poor/Fair 1,613
Good/Very good/Excellent 12,530
Chronic condition
Yes 9,045
No 5,098
Chronic pain
Yes 2,249
No 11,888
Missing 6
Distress
Yes 1,586
No 12,557
GP consultation in past year
Yes 11,396
No 2,747
Specialist consultation in past year
Yes 3,690
No 10,453
Doctors’ authority score
High 2,772
Middle 9,831
Low 1,540
Self-care score
High 3,770
Middle 5,925
Low 4,448

’000

4,877
17,647
23

2,255
20,293

13,899
8,649

3,350
19,189
9

2,572
19,976

17,805
4,743

5,950
16,598

4,478
15,642
2,428

5817
9,789
6,942

Estimated
population

%

10.0
90.0

61.6
38.4

14.9
85.1
0.0

14
88.6

21.0

26.4
73.6

19.9
69.4
10.8

25.8
434
30.8

Data source: 1998/99 National Population Health Survey, cross-sectional sample, Health file
Note: Because of rounding, detail may not add to totals.
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Revascularization and

Abstract

Objectives

This article focuses on rates of revascularization and
mortality among people admitted to hospital after an acute
myocardial infarction (AMI).

Data source

The hospital data are from the Person-oriented Information
Database. Information on deaths is from the Canadian
Mortality Database.

Analytical techniques

Hospital records for Nova Scotia, Saskatchewan, Alberta
and British Columbia were linked to identify AMI patients
admitted between April 1, 1995 and March 31, 1996.
Patients with no admission for AMI in the previous 12
months were followed for one year to determine what
percentage underwent percutaneous transluminal coronary
angioplasty and/or coronary artery bypass graft surgery.
The risk of being revascularized and the risk of dying were
estimated.

Main results

In the year after hospitalization, 25% of AMI patients were
revascularized. Rates of revascularization were relatively
low for women, very elderly people, and individuals with
other health problems. Revascularization was significantly
associated with a lower risk of dying for male, but not
female, AMI patients.
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acute myocardial infarction, percutaneous transluminal
coronary angioplasty, coronary artery bypass graft,
medical record linkage, mortality
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heart attack
outcomes

Helen Johansen, Cyril Nair, Luling Mao and Michael Wolfson

eart attack (acute myocardial infarction or
AMI) is aleading cause of hospitalization and
death in Canada.'” A heart attack usually
occurs when a blockage (most often a blood clot) in a
coronary artery severely restricts or cuts off the blood supply
to a region of the heart. If this happens for more than a
few minutes, heart tissue dies. The heart’s ability to keep
pumping is directly related to the extent and site of the
damaged tissue (infarction).” In 1995/96, close to 59,000
hospital admissions were attributable to AMI, accounting
for 11% of male deaths and 10% of female deaths.
Percutaneous transluminal coronary angioplasty (PCTA)
and coronary artery bypass graft surgery (CABG) are
revascularization methods that are commonly used to
improve blood flow to the heart among people with
coronary heart disease. Because the risks associated with
surgery are higher for people whose heart muscle was
damaged by a heart attack, not all AMI patients are good
candidates for these procedures. However, revascularization
may be performed on AMI patients for whom other

therapies are not suitable.’
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N Methods g

Data sources
Hospital morbidity data are from the Canadian Institute for Health
Information, which provides morbidity files annually to Statistics
Canada. Each record contains information from an inpatient’s
hospital chart and pertains to one hospital separation. The data in
this analysis are from the Person-oriented Information Database,
which Statistics Canada builds from these hospital morbidity files.
Mortality data are from the Canadian Mortality Database.

The Postal Code Conversion file was used to determine Census
Enumeration Areas from the patient’s residential postal code. Health
region (as of 1999) was based on the Census Enumeration Area.

Analytical techniques

To identify heart attack patients, hospital records for Nova Scotia,
Saskatchewan, Alberta and British Columbia were linked using
patient identification numbers. Patients discharged with an acute
myocardial infarction (AMI) between April 1, 1995 and March 31,
1996 in Nova Scotia, Saskatchewan, Alberta and British Columbia
were followed for the succeeding year to determine revascularization
and mortality (all causes). These provinces were chosen because
patients could be traced for out-of-hospital deaths.

An AMI patient was defined as someone who had one or more
hospital stays for AMI during the year. The diagnostic code 410 in
the International Classification of Diseases, Ninth Revision (ICD-9)*
was used to identify AMI patients. They were followed for one year
to determine if they had percutaneous transluminal coronary
angioplasty (PTCA) and/or coronary artery bypass graft surgery
(CABG) surgery. The Canadian Classification of Procedures (CCP)®
was used to identify PTCA (48.00-48.08, 51.59) and CABG (48.11-
48.19).

The first primary diagnosis of AMI during the 1995/96 fiscal year
was considered the “index event.” An index event makes it possible
to calculate time from AMI to revascularization without depending
on referral time for angiography.

Calculations are based on patients who had an AMI in the 1995/96
fiscal year and who had not been hospitalized for AMI in the
preceding year. They are referred to as having a one-year “wash-
out” period. Patients who had had an AMI during the previous year
and were waiting for revascularization when they had the attack
that caused their admission to hospital in 1995/96 were excluded
because the second AMI may have given them a higher priority on
a waiting list, and thus, a relatively short time would elapse before
PTCA or CABG. A total of 12,648 patients were hospitalized for
AMI in the four provinces in 1995/96; the wash-out eliminated 308.

Some patients are admitted to hospital for tests to rule out a heart
attack. To reduce false-positive diagnoses, patients who were
admitted for suspected AMI, but who were discharged alive within
two days and who had neither a PTCA nor a CABG in the subsequent

year were also excluded. These exclusions represented another
69 patients, leaving 12,271 patients in the study.

Time-to-procedure was estimated by subtracting the admission
date of the index event from the admission date of the first hospital
stay during which revascularization occurred and adding half the
length of stay of the revascularization visit. This definition
encompasses variations in waiting time to see a specialist and
placement on a waiting list for hospitalization. If the procedure
occurred during the index visit, time-to-procedure was considered
half the length of stay. This was necessary because not all
jurisdictions report the date when each procedure was performed.

For all four provinces, in-hospital deaths were determined from
hospital records. For out-of-hospital deaths, provincial health
insurance numbers were used to link death certificates to hospital
records for Saskatchewan, Alberta, and British Columbia. Because
health insurance numbers are not available on all death certificates,
birth date, sex and postal code were used to refine the linkage. In
Nova Scotia, health insurance registration data were used to
determine mortality of AMI patients.

Cox proportional hazards regression was used to adjust
revascularization for co-morbidity and age. Separate analyses were
done for men and women. The Charlson Index was used to adjust
for co-morbidity (see Charlson Index). Individual health regions in
the models had populations of at least 100,000; less populous
regions were included in the models as “other” Saskatchewan,
“other” Alberta, and “other” British Columbia. The revascularization
variables in the mortality models are time-dependent covariates;
that is, the effect of revascularization on death is not considered
until after the revascularization is performed.

Two models (one for 30-day and one for one-year mortality) created
by the Institute for Clinical Evaluative Sciences (ICES)—the Tu
method—to adjust mortality rates for differences in age, sex and
co-morbidity were also used. The observed number of deaths was
summed in each health region and divided by the predicted number
of deaths found by summing the probabilities of death given by the
model. The resulting mortality ratio was then multiplied by the overall
cohort mortality rate to yield the risk-adjusted mortality rate for the
region. An estimate of the variance obtained from the logistic model
was used to calculate 95% confidence intervals. These results can
be interpreted as the mortality rate a region would have if it were
similar to the average case mix in Ontario for the same inception
cohort used in the model development (1994/95-1996/97).

The Cox proportional hazard regression with the Charlson Index
and the Tu model gave similar results for one-year heart attack
mortality. Because the regression model allowed revascularization
to be included, only the Cox regression results are reported in this
article.
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With data from four provinces—Nova Scotia,
Saskatchewan, Alberta and British Columbia—this
analysis examines revascularization and mortality
among heart attack patients during the year after
their admission to hospital for AMI (see Methods and
Limitations). These provinces were chosen because
patients could be traced for out-of-hospital deaths.
Rates of revascularization and mortality are
presented by sex, age and health region. The aim is
to determine the factors associated with
revascularization, and then, controlling for the other
factors, to determine if revascularization is
associated with survival.

Health region data are used to partially account
for variables that are not available in hospital and
mortality statistics, but that could differ
geographically: physician factors, health care
facilities, and patient characteristics, for example.

Hospital admissions
In 1995/96, 12,271 people aged 20 or older in Nova
Scotia, Saskatchewan, Alberta and British Columbia

Chart 1

Heart attack @

were admitted to hospital with a primary diagnosis
of AMI and no previous AMI hospitalization in the
past year: 8,255 men and 4,016 women.

These AMI patients were relatively old: 62% were
65 or older. In each age group up to and including
80-to-84, male patients exceeded female patients
(Chart 1).
outnumbered men, in part a reflection of women’s
generally greater longevity.

In the year after their heart attack, 17% of the
patients underwent PTCA, and 9% had CABG
surgery (see Cardiac procedures). Overall, 25% were
revascularized, slightly less than the sum of those
who had a PTCA and those who had CABG surgery,
because some patients (1%) had both procedures
(Table 1).%7

Most revascularization of AMI patients occurred
within a month of their heart attack (Chart 2). In
fact, a substantial proportion was performed in the
tirst two weeks. All AMI patients, however, were
not equally likely (or unlikely) to be revascularized.

Among the very old, women

Number of heart attack patients hospitalized between April 1, 1995 and March 31, 1996, by age group and sex, four provinces’
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20-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90+
Age group

Data source: Person-oriented Information Database
1 Nova Scotia, Saskatchewan, Alberta, British Columbia
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Table 1

Percentage of heart attack patients hospitalized between
April 1, 1995 and March 31, 1996 who were revascularized
within one year, by sex, four provinces?

Total Men Women
% % %

Total* 25.2 28.6 18.1
Percutaneous transluminal
coronary angioplasty (PTCA)
only 16.1 18.0 121
Coronary artery bypass
graft surgery (CABG) only 8.3 9.7 5.6
Both PTCA and CABG 0.8 0.9 0.5

Data source: Person-oriented Information Database

Note: Because of rounding, detail may not add to totals.

1 Nova Scotia, Saskatchewan, Alberta, British Columbia

1 May be less than sum of PTCA and CABG, as some patients had both.

Chart 2

Cumulative rate of revascularization among heart attack
patients hospitalized between April 1,1995 and March 31,1996,
by sex, four provinces!

T T T
0 4 8 12 16 20 24 28 32 36 40 44 48 52

Weeks after heart attack™

Data source: Person-oriented Information Data Base
1 Nova Scotia, Saskatchewan, Alberta, British Columbia
1 First primary diagnosis of acute myocardial infarction

Revascularization rates differ

In 1995/96, a higher petcentage of male than female
heart attack patients in the four provinces underwent
PCTA and CABG. Other research, too, has shown
female AMI patients to be less likely than male
patients to have invasive cardiac procedures.*” An

Cardiac procedures

Percutaneous transluminal coronary angioplasty (PCTA) and
coronary artery bypass graft (CABG) are revascularization methods
that improve the flow of blood to the heart.® They are used most
often to treat coronary artery disease, a condition in which fatty
deposits accumulate in the cells lining the artery wall and obstruct
blood flow.

For PTCA, a large peripheral artery (usually the femoral artery
in the leg) is punctured with a needle and a guide wire is threaded
through the needle into the arterial system, through the aorta and
into the obstructed coronary artery. A catheter with a balloon
attached to the tip is threaded over the guide wire and into the
diseased coronary artery to the obstructed area. The balloon is
inflated for several seconds. It may be inflated and deflated a
number of times, thereby reducing the obstruction. To keep the
artery open after angioplasty, a device made of wire mesh (a stent)
may be inserted into the artery.

CABG involves grafting veins (usually from the leg) or arteries
(usually from beneath the breastbone) from the aorta to the
coronary artery, thus bypassing the obstructed area. Bypass
surgery is highly effective in people who have angina and coronary
heart disease that is not widespread. It can improve exercise
tolerance, reduce symptoms, and decrease the number or dose
of drugs needed. Patients most likely to have bypass surgery are
those with severe angina that has notimproved with drug therapy
and no other conditions that would make surgery hazardous.

Ontario study found rates of both PTCA and
CABG to be lower among women."” And in the
United States, sex differences remained even after
matching hospital of admission and controlling for
other factors that can influence procedure rates."
To some degree, women’s lower rate may be
influenced by their longer life expectancy, which
results in a higher proportion of women with AMIs
in the oldest age groups—the least likely to undergo
revascularization.'*!*

For both sexes, PCTA rates were highest among
heart attack patients in their forties and early fifties,
then generally declined at older ages (Chart 3). In
most age groups, rates were higher among men than
women.

CABG surgery was less common than PCTA
among heart attack patients. CABG rates were
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Chart 3

Percentage of heart attack patients hospitalized between
April 1, 1995 and March 31, 1996 who were revascularized
within one year, by age and sex, four provinces!

Percutaneous transluminal coronary angioplasty (PTCA)

M Men O Women

35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80+

Coronary artery bypass graft (CABG)

35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80+
Age group

Data source: Person-oriented Information Data Base
T Nova Scotia, Saskatchewan, Alberta, British Columbia

highest for people in their late sixties and eartly
seventies, and in every age group, men had a higher
rate than did women. Rates among men fell from
age 70 on, and among women, from age 75 on.

Heart attack @

Table 2

Percentage of heart attack patients hospitalized between
April 1, 1995 and March 31, 1996 who were revascularized
within one year, by health region, four provinces

Health region %
Nova Scotia

Western 171
Central 19.3
Northern 20.1
Eastern 14.8
Saskatchewan

Regina 26.8
Saskatoon 26.2
Others? 19.9
Alberta

Chinook Regional Health Authority 29.9
Calgary Regional Health Authority 431
David Thompson Regional Health Authority 25.2
East Central Regional Health Authority 18.5
Capital Health Authority 33.0
Lakeland Regional Health Authority 24.7
Othersf 26.0
British Columbia

North Okanagan 234
South Okanagan/Similkameen 23.3
Thompson 141
Fraser Valley 21.3
South Fraser Valley 25.3
Simon Fraser 29.6
Central Vancouver Island 29.8
Upper Island/Central Coast 31.3
Northern Interior 255
Vancouver 225
Burnaby 235
North Shore 15.8
Richmond 26.1
Capital 32.8
Othersf 15.6

Data source: Person-oriented Information Database
1 Less than 100,000 population

The percentage of heart attack patients who were
revascularized within one year varied among large
health regions (population over 100,000). For
example, in Alberta, the range was from 19% to
43%, and in British Columbia, from 14% to 33%
(Table 2). Wide differences among health regions
have also been documented in Manitoba and

Ontario.'>'°

Factors related to revascularization
Although female heart attack patients were more
likely than male patients to be very elderly and to
have more illnesses (see Charlson Index), even when
these factors were taken into account, women were
still less likely to be revascularized, particularly with
CABG surgery (data not shown).
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When co-morbidity and health region were taken
into account, the likelihood of being revascularized
declined at older ages for AMI patients of both sexes
(Table 3). Among men, each additional year meant
a 2% reduction in the chance of revasculatrization;
among women, the comparable figure was 3%.

Table 3

Hazard ratios for revascularization within one year, male and
female heart attack patients hospitalized between April 1, 1995
and March 31, 1996, four provinces

Men Women
95% 95%
Hazard confidence Hazard confidence
ratio interval ratio interval
Age 0.98* 0.97,0.98 0.97* 0.96,0.97
Charlson Index 0.90* 0.86,0.94 0.92* 0.86,0.98
Nova Scotia
Western 0.34* 0.26,0.45 0.38* 0.24,0.60
Central 0.37* 0.28,0.49 0.42* 0.27,0.65
Northern 0.35* 0.25,0.49 0.58* 0.35,0.95
Eastern 0.30* 0.22,0.41 0.27* 0.15,0.46
Saskatchewan
Regina 0.66* 0.52,0.84 0.48* 0.30,0.78
Saskatoon 0.66* 0.50,0.85 0.59* 0.35,0.97
Otherst 0.45* 0.37,0.55 0.49* 0.34,0.71
Alberta
Chinook Regional Health
Authority 0.74* 0.55,0.98 0.74 0.43,1.28
David Thompson Regional
Health Authority 0.49* 0.36,0.68 0.63 0.351.11
East Central Regional
Health Authority 0.49* 0.32,0.75 0.27* 0.10,0.73
Capital Health Authority 0.71* 0.60,0.85 0.86 0.62,1.18
Lakeland Regional Health
Authority 0.50* 0.34,0.73 0.60 0.31,1.16
Otherst 0.59* 0.49,0.70 0.68* 0.49,0.95
British Columbia
North Okanagan 0.55* 0.38,0.78 0.68 0.39,1.18
South Okanagan/
Similkameen 0.60* 0.45,0.78 0.55* 0.33,0.91
Thompson 0.34* 0.22,0.52 0.14* 0.03, 0.55
Fraser Valley 0.49* 0.38,0.64 0.51* 0.32,0.83
South Fraser Valley 0.58* 0.47,0.71 0.65* 0.45,0.93
Simon Fraser 0.72* 0.55,0.93 0.71 0.45,1.11

Central Vancouver Island 0.75* 0.59,0.95 0.77 0.50,1.19
Upper Island/Central Coast  0.86 0.62, 1.21 0.68 0.36,1.28

Northern Interior 0.41* 0.28,0.61 0.45* 0.22,0.93
Vancouver 0.61* 0.48,0.77 0.55* 0.35,0.87
Burnaby 0.53* 0.37,0.75 0.78 0.46,1.31
North Shore 0.40* 0.28,0.58 0.34* 0.15,0.77
Richmond 0.62* 0.43,0.89 0.54 0.25,1.18
Capital 097 0.77,1.21 113 0.78,1.64
Otherst 0.41* 0.34,0.51 0.33* 0.21,0.51

Data source: Person-oriented Information Database

Note: Reference group is Calgary Regional Health Authority.
t Less than 100,000 population

*p<0.05

The more illnesses heart attack patients had, the
less likely they were to undergo revascularization.
With each point-increase in their Charlson Index
score, men were 10% less likely to be revascularized,;
for women, the reduction was 8%.

Many other variables that could affect
revascularization rates, such as hospital and physician
factors and socio-economic characteristics of
patients, are not available from hospital records. To
partially account for these potential influences,
health region was considered in the model. The
Calgary Regional Health Authority (RHA), where
revascularization rates were highest for both sexes,
was used as the reference group.

Compared with male heart attack patients in the
Calgary RHA, the hazard ratios for revascularization
were significantly low for male patients in every other
large health region in the four provinces, except for
two in British Columbia.

Female heart attack patients in each Nova Scotia
and Saskatchewan health region also had
significantly low hazard ratios for revascularization,
compared with the Calgary RHA. However, in
British Columbia, ratios were significantly low in just
half of the 14 regions. And in Alberta, the hazard
ratio was significantly low in just one health region.

Charlson Index

Studies that use administrative data bases to examine the
outcomes of medical care must account for disease severity and
co-morbid conditions. The Charlson Index is a common measure
of clinical co-morbidity designed for use with medical records. "0
Weights for each co-morbidity reported for a patient are summed
to give anindex value. More severe conditions have higher weights
(Appendix).

The Charlson Index'” showed less co-morbidity among male than
female heart attack patients in the four provinces. Whereas 61%
of the men had a Charlson Index in the 0-to-1 range, this was the
case for 50% of the women. On the other hand, for 25% of the
women, the Index was at least 3, compared with 19% of the men.
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Most mortality in early weeks

The majority of people admitted to hospital after a
heart attack survive, and deaths that do occur usually
happen in the early weeks (Chart 4). Within a month
of the event, 15% of AMI patients in the four
provinces had died; by the end of a year, the death
toll had risen to 22% (Table 4).

As might be expected, elderly AMI patients had
less favourable outcomes than younger patients. The
one-month mortality rate was 31% at age 80 or older,
compared with about 2% at ages 20 to 44. After a
year, 47% of patients aged 80 or older had died,
compared with 3% of the 20- to 44-year-olds.

Chart 4

Cumulative rate of death among heart attack patients
hospitalized between April 1, 1995 and March 31, 1996, by
sex, four provincest

T 71 1
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Weeks after heart attack

Data source: Person-oriented Information Database
1 Nova Scotia, Saskatchewan, Alberta, British Columbia

Table 4

Percentage of heart attack patients hospitalized between
April 1,1995 and March 31, 1996 who died within 30 days and
within one year, by age and sex, four provinces’

Died within 30 days Died within one year

Total Men Women Total Men Women

% %
Total 15.2 12.6 20.4 224 19.3 28.8
20-44 2.2 1.9 37 3.0 29 37
45-64 5.9 5.6 71 8.5 7.8 11.0
65-79 16.6 15.2 19.0 24.2 234 25.7
80+ 30.9 29.2 325 46.7 46.2 47.2

Data source: Person-oriented Information Database, Mortality Database
1 Nova Scotia, Saskatchewan, Alberta, British Columbia

Heart attack @

Mortality rates were higher for women than men:
a year after having suffered a heart attack, 29% of
women had died, compared with 19% of men. Even
when age and co-morbidity were considered, the
likelihood of dying was significantly higher for
female than male heart attack patients (data not
shown).

Regional variations

One-year mortality among heart attack patients
varied considerably by health region (Table 5). In
the large Alberta regions, the percentage who died
within a year ranged from 15% to 31%. In British
Columbia, the range was from 14% to 29%,
although the relatively high percentages in some

Table 5

Percentage of heart attack patients hospitalized between
April 1, 1995 and March 31, 1996 who died within one year,
by health region, four provinces

Health region %
Nova Scotia

Western 212
Central 19.8
Northern 18.3
Eastern 22.0
Saskatchewan

Regina 22.8
Saskatoon 241
Otherst 23.7
Alberta

Chinook Regional Health Authority 20.5
Calgary Regional Health Authority 14.7
David Thompson Regional Health Authority 18.7
East Central Regional Health Authority 30.8
Capital Health Authority 18.6
Lakeland Regional Health Authority 21.0
Otherst 18.0
British Columbia

North Okanagan 244
South Okanagan/Similkameen 271
Thompson 28.8
Fraser Valley 22.8
South Fraser Valley 21.0
Simon Fraser 26.0
Central Vancouver Island 23.6
Upper Island/Central Coast 28.8
Northern Interior 13.9
Vancouver 294
Burnaby 27.2
North Shore 26.1
Richmond 222
Capital 249
Otherst 21.2

Data source: Person-oriented Information Database, Mortality Database
1 Less than 100,000 population
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regions may be related to the province’s hospital
admission policy (see Limitations). In British
Columbia, people who die in the emergency ward
within six hours of arrival may be deemed inpatients.

There was much less difference in mortality rates
among health regions in Nova Scotia, where
percentages varied from 18% to 22%, and in
Saskatchewan, where the range was from 23% and
24%.

Revascularization and mortality

The mortality rate of heart attack patients who had
been revascularized was lower than the rate among
those who had not been revascularized. Just over
5% of men who had undergone revascularization
died within the year, compared with 25% who had
not been revascularized. For female AMI patients,
the corresponding figures were 9% and 33%. But
patients who were revascularized tended to be both
younger and healthier than those who were not.
Thus, to assess the independent association of each
variable with post-heart attack mortality, it is
necessary to account for these interrelationships.
This was done by adjusting for age, co-morbidity,
health region and revascularization.

Not surprisingly, hazard ratios of dying within
the year rose with age and with the number of co-
morbidities (Table 6). Each additional year of age
increased the risk of dying by 7% among men and
by 6% among women. For both sexes, a 1-point
increment in their score on the Charlson Index was
associated with a 21% increase in their risk of dying,

In health regions where the rate of
revascularization was relatively high, the percentage
of heart attack patients who died tended to be lower
(Chart 5). Still, health regions differ in factors other
than rates of revascularization that might affect
death rates. These include age, sex and co-morbidity
of patients.

When the effects of age and co-morbidity, as well
as revascularization, were taken into account, among
male heart attack patients, the hazard ratios for dying
within a year did not differ significantly from the
Calgary RHA in any of the Nova Scotia health
regions, and the ratio was significantly high (based
on a 95% confidence interval) in only one Alberta
health region. However, compared with their

Table 6

Hazard ratios for death within one year, male and female heart
attack patients hospitalized between April 1, 1995 and March
31, 1996, four provinces

Men Women
95% 95%

Hazard confidence Hazard confidence

ratio interval ratio interval
Age 1.07* 1.06, 1.07 1.06* 1.05,1.07
Charlson Index 1.21* 1.18,1.25 1.21* 1.16,1.27
Revascularization
Within 0-14 days 0.73* 0.57,0.94 0.87 0.63,1.22
Within 15-365 days 0.66* 0.47,0.91 1.05 0.69,1.61
Nova Scotia
Western 1.25 0.89,1.76 093 0.64,1.35
Central . 0.74,1.54 0.97 0.67,1.41
Northern 110 0.71,1.71 0.92 0.58,1.46
Eastern 1.20 0.84,1.71 1.23 0.85,1.79
Saskatchewan
Regina 1.51* 1.06,2.16 1.12 0.76,1.65
Saskatoon 1.55* 1.07,2.23 . 0.74,1.69
Otherst 1.43* 1.08,1.90 1.18 0.86, 1.61
Alberta
Chinook Regional Health
Authority 0.91 0.58,1.43 112 0.71,1.77
David Thompson Regional
Health Authority 1.34 0.87,2.06 0.83 0.47,1.47
East Central Regional
Health Authority 1.81* 1.16,2.82 166 0.99,2.79

Capital Health Authority 1.35 0.99,1.82 0.88 0.63,1.24
Lakeland Regional Health

Authority 124 0.76,2.02 1.01 0.56,1.83
Otherst 131 0.98,1.75 0.95 0.68,1.34
British Columbia
North Okanagan 1.16 0.73,1.85 1.59* 1.02,2.49
South Okanagan/

Similkameen 1.53* 19 1.22 0.83,1.80
Thompson 2.35* 56 142 0.82,244
Fraser Valley 1.40 99 092 0.62,1.37
South Fraser Valley 1.23 70 0.97 0.69,1.37
Simon Fraser 1.87* 74 143 0.98,2.08

Upper Island/Central Coast ~ 2.30*

2.
3.
1.
1.
2.
1.97 121 0.80,1.83
3.51 121 0.69,2.12
2
2
2

1.07,
1.56,
0.99,
0.89,
1.27,
Central Vancouver Island 1.39  0.99,
1.51
0.71
1.16
0.97
0.79

Northern Interior 1.30 ,2.40 1.03 047,2.25
Vancouver 1.59* ,2.16 1.30 0.93,1.82
Burnaby 1.47 ,2.22 117 0.75,1.84
North Shore 1.17 79,1.72 1.19 0.73,1.94
Richmond 1.05 0.62,1.78 121 0.71,2.05
Capital 1.33 0.95,1.86 1.08 0.75,1.54
Otherst 1.67* 1.25,2.23 122 0.90,1.67

Data source: Person-oriented Information Database

Note: Reference group is Calgary Regional Health Authority.
1 Less than 100,000 population

*p<0.05

Calgary RHA counterparts, male AMI patients in
the Saskatchewan health regions had an increased
risk of dying, as did those in five British Columbia
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Chart5
Percentage of male and female heart attack patients hospitalized between April 1, 1995 and March 31, 1996 who died within a year,
by percentage who were revascularized, health regions, four provinces*
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Data source: Person-oriented Information Database
1 100,000 population or more
1 Nova Scotia, Saskatchewan, Alberta, British Columbia

The one-year period during which patients were tracked is too short
to identify everyone who eventually undergoes revascularization.
Since the analysis is based on a one-year cohort, 1995/96, it is not
possible to generalize the results beyond this period. As well, results
for four provinces cannot be used to infer the national situation.

Record linkage in the Person-oriented Information Database was
done separately for each province. Thus, a patient with heart attack-
related hospital admissions in two different provinces during the
same fiscal year would be counted more than once.?' However, the
overall effect of such events is considered small. In fact, because
procedures performed outside a patient’s province of residence do
not always have the health insurance number on the morbidity file,
it is more likely that out-of-province procedures could result in an
underestimation of the number of residents of a particular province
undergoing revascularization.

While adjustments were made to account for co-morbidity, the
only data available were those in an administrative data base.
Clinical factors such as the site and severity of the AMI and blood
pressure and heart rate at admission could not be taken into account.
As well, some hospitals may not have coded all co-existing conditions
in the discharge abstracts that are the basis for this analysis. On
the other hand, it is unlikely that undercoding of co-morbid disease
would dramatically alter a hospital’s risk-adjusted mortality rate, as
demonstrated in a California AMI validation study.?

A major limitation of this analysis is the lack of data on risk factors,
disease severity, medications and specific treatments, and follow-
up information on functional status and morbidity.

The hospital morbidity database does not include people who were
revascularized as outpatients. However, other reports have shown

% revascularized within a year

that this is a relatively rare occurrence: 92% of PTCAs in the United
States® and almost all PTCAs in Alberta?* were performed on
inpatients, as were all CABGs in both places.

Revascularization rates in this analysis are not completely accurate
representations of the extent of revascularization performed on AMI
patients by hospitals in any specific health region. The data are
based on the patient’s postal code and do not necessarily coincide
with the location of the facility where the procedure was performed.

Health regions were identified based on residential postal codes
provided by patients on admission and are subject to error. Patients
may be unable to provide their postal code or have no fixed address.
Such cases are not treated in the same way by all institutions. Some
hospitals use the facility’s postal code; others use a special value.

The association between revascularization and deaths may be
diluted because the mortality figures include all causes of death.
Revascularization rates were low among AMI patients with other
health problems. However, the co-morbidities may have placed those
patients at increased risk of dying from a non-heart health problem
within the year.

Except for British Columbia, this analysis is limited to patients who
were registered as inpatients, and so does not reflect all AMI deaths.
Admissions in British Columbia are based on presentation; that is,
when the person first arrives at the facility. British Columbia patients
who die in the emergency room (not yet registered as inpatients,
but present at the facility) within six hours may be deemed inpatients.
This practice varies by facility. The robustness of the models was
tested by removing deaths that occurred in less than one day in all
four provinces and comparing the results with those reported here.
The conclusions that can be drawn from both analyses are similar.
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health regions. On the other hand, for female heart
attack patients, the risk of dying was significantly
high, compared with Calgary, in only one large
British Columbia health region.

Allowing for the effects of age, sex, co-morbidity
and region, the hazard ratio for dying was low among
male patients who had been revascularized. The
risk of dying was 27% lower among men who had
had a procedure within two weeks than among those
who had not been revascularized. For those
revascularized at a later date that year, the risk of
dying was 34% lower. The difference between these
two figures could indicate that patients who are
revascularized sooner may have been more urgent
cases, and at the same time more seriously ill, in
ways that are not well measured by the Charlson
Index. Among female heart attack patients, neither
early nor later revascularization was associated with
the risk of dying.

Concluding remarks

Revascularization is an important treatment option
following a heart attack, but not all patients are
appropriate candidates. The first consideration is
the nature of the blockage and whether it is suitable
for angioplasty or coronary artery bypass graft
surgery. The second consideration is the patient’s
age and the presence of co-morbidities that would
contraindicate an invasive procedure.

In fact, according to this analysis, most AMI
patients are not revascularized. A year after their
heart attack, three-quarters of the 12,271 patients
admitted to hospital in 1995/96 in Nova Scotia,
Saskatchewan, Alberta and British Columbia had not
been revascularized. Revascularization tended to be
performed less frequently on those who were elderly
or who had other conditions, and was more
common among men than women.

A key measure of the effectiveness of any
procedure is how long patients survive. When age,
co-morbidity and health region were taken into
consideration, male heart attack patients who had
been revascularized were at less risk of dying than
were those who had not had such a procedure.
Revascularization was not significantly associated
with women’s chances of survival, possibly a

reflection of the smaller number of women in this
analysis.

There was substantial, unexplained variation in
rates of revascularization and death among the large
health regions of the four provinces. To some
extent, this may be associated with factors that vary
geographically, but are not available in hospital
morbidity or mortality data. Geographical
differences in any surgical procedure may reflect the
relative importance of professional discretion in the
decision to use it; diagnostic and practice styles; and
physicians’ training, experience and belief in the
efficacy of the procedure. Hospital policies,
practices and facilities may vary from region to
region, as may the severity of heart attack cases.
Clinical variables such as arrival time in hospital, use

2526 cardiac

of secondary preventive medications,
rehabilitation services, and outpatient care after
discharge may also differ by region.” In addition,
patient characteristics such as smoking and obesity,
and whether the individuals subsequently reduced
their risk exposure may be influential. Socio-
economic status, the availability of social support,
and the individual’s work environment are well-
established health determinants®*" that could not
be directly examined, but that might be associated
with health region.

Geographic variations in revascularization rates
within Canadian provinces® > and between Canada
and the United States’* are not new and have
sparked a debate on the appropriate rate of use of
these procedures and raised questions about waiting
times.***

There is no consensus on the optimal rate of
revascularization after a heart attack. The greater
use of revascularization in the United States does
not consistently improve mortality rates,’*’
although a recent study concluded that American
patients experienced a better quality of life than
Canadian patients, which might be attributable to
more aggressive management based on early
coronary angiography and PTCA.* As well, a
significant excess of angina pectoris with resultant
diminished quality of life has been reported for the
lower Canadian surgery levels, compared with the
United States.”
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The results of this analysis are suggestive, but not
definitive. As noted, the data do not contain clinical
details on the severity of the AMI or other medical
treatments that may have been administered when
patients arrived at hospital, information about the
facilities or the physicians in those facilities who
would make treatment decisions, ot information
about patient characteristics that would influence
those decisions and affect one-year survival.
Therefore, this analysis cannot assess whether
revascularization rates are too low or too high. ®
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Appendix

Conditions used for Charlson Index

Weight Condition ICD-9 code

1 Myocardial infarction 410, 411
Congestive heart failure 398, 402, 428
Peripheral vascular disease 440-447
Dementia 290, 291, 294
Cerebrovascular disease 430-433,435
Chronic pulmonary disease 491-493
Connective tissue disease 710,714,725
Ulcer disease 531-534
Mild liver disease 571,573

2 Hemiplegia 342,434,436,437
Moderate or severe renal disease 403, 404, 580-586
Diabetes 250
Any tumor 140-195
Leukemia 204-208
Lymphoma 200, 202, 203

3 Moderate or severe liver disease 570, 572

6 Metastatic solid tumor 196-199
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Births, 1999

The proportion of first-time mothers aged 30 or
older more than doubled between 1983 and 1999,
from 14% to 32%. The pattern was similar for
fathers of babies born to first-time mothers. In
1999, men aged 30 or older fathered 51% of such
babies, up from 32% in 1983.

In total, 337,429 babies were born in 1999, down
1.5% from the previous year. This was the ninth
year of decline, although this most recent drop fell
well short of 1997’ record decrease of 4.8%. While
the number of live births was down in most
provinces and territories, Newfoundland, Prince
Edward Island and Alberta recorded increases.

The fertility rate, which estimates the average
number of children a woman will have in her
lifetime, continued its nine-year fall to a new low of
1,528 births per 1,000 women aged 15 to 49.

Twins, triplets and other multiple births accounted
for 2.7% of all births in 1999. Since 1979, the
number of multiple-birth babies has risen 25%,
while the total number of births has decreased by
almost 8%. This trend accelerated in recent years:
between 1993 and 1999, the number of multiple-
birth babies increased 12.5%, while the total number
of births declined 13.2%. Women aged 30 or older
accounted for over half of multiple-birth babies
(55%) in 1999.

Babies in multiple births are much more likely to
be premature. In 1999, 53% of multiple-birth babies
were born before 37 weeks’ gestation, compared
with 7% of babies in single births.

The proportion of babies with low birth weight
(Iess than 2,500 grams) continued to fall in 1999, to
5.6% of all live births. Excluding multiple births,
only 4.4% of babies born in 1999 had a low birth
weight.

For more information, or to order custom
tabulations, call Client Custom Services (613-951-
1746), Health Statistics Division. To enquire about
concepts, methods, or data quality, contact Patricia
Tully (613-951-1759) or Leslie Geran (613-951-
5243), Health Statistics Division.

Data releases @

Marriages, 1998

The average Canadian bride and groom were over
30 years old in 1998. The average age for all brides
(first-time and the divorced and widowed) was 31.1
in 1998, up from 28.6 in 1988. Men married at an
average age of 33.7, compared with 31.2 a decade
earlier. First-time brides and grooms were also older,
averaging 27.6 and 29.6, respectively, in 1998,
compared with 25.5 and 27.6 in 1988.

A total of 152,821 couples married in 1998,
virtually unchanged from the previous year. The
crude marriage rate was 5.1 for every 1,000
population, well below the 1988 and 1989 peaks of
7.0 that partly reflected a surge in remarriages after
changes to the Divorce Act. Prince Edward Island
had the highest marriage rate in 1998 (6.4 per 1,000
population), followed by Alberta. Québec, which
had the lowest rate (3.1 per 100,000), also recorded
the greatest decrease in marriages between 1997 and
1998 (-4.2%). The declines, especially those in
Québec, may partly reflect the popularity of
common-law relationships.

Three-quarters of both brides and grooms were
married for the first time in 1998. One-fifth (22%)
remarried following divorce, and 3% had been
widowed. On average, the age difference between
brides and grooms was 5.2 years when the groom
was the older partner, and 3.7 years when the groom
was younger.

Marriages—shelf tables, 1998 (84F0212XPB, $20)
is now available. To order this product or custom
tabulations, call Client Custom Services (613-951-
1746). For more information, or to enquire about
concepts, methods or data quality, contact Leslie
Geran (613-951-5243), Health Statistics Division. @
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Health Statistics Division provides a custom tabulation service to meet special re-
source needs and supplement published data on a fee-for-service basis. Custom
tables can be created using a variety of health and vital statistics data sources main-
tained by the Division.
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National Population Health Survey
public-use microdata files Product number Format Price (CANS$)*

Cycle 3, 1998-99

Household Cross-sectional data in Flat 82M0009XCB CD-ROM $2,000
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Canadian Community Health Survey (CCHS)

Anew survey, the Canadian Community Health Survey (CCHS), is being conducted
by Statistics Canada to provide regular and timely cross-sectional estimates of health

determinants, health status and health system utilization for 132 health regions across
Other the country. ! ?

Information

For more information about this survey, visit our web site at http://www. statcan.ca,
under “Statistical Methods,” followed by “New surveys.”

National Population Health Survey (NPHS) Questionnaires

+ Household
* |nstitutions
* North

The NPHS questionnaires are downloadable from Statistics Canada’s website at
http://www.statcan.ca, under “Statistical methods,” followed by “Questionnaires” and
“National Population Health Survey” (NPHS).

Canadian Statistics

Obtain free tabular data on aspects of Canada’s economy, land, people and govern-
ment.

For more information, visit our web site at http://www.statcan.ca: under “Canadian
Statistics,” and then click on “Health.”

Statistical Research Data Centres

Statistics Canada, in collaboration with the Social Sciences and Humanities
Research Council (SSHRC), has launched an initiative that will help strengthen the
country’s social research capacity, support policy-relevant research, and provide
insights on important issues to the Canadian public. The initiative involves the
creation of nine research data centres at McMaster University in Hamilton, the
Université de Montréal, Dalhousie University, and the Universities of Toronto,
Waterloo, Calgary, Alberta, New Brunswick (Fredericton), and British Columbia.
Prospective researchers who wish to work with data from the surveys must submit
project proposals to an adjudicating committee operating under the auspices of
SSHRC and Statistics Canada. Approval of proposals will be based on the merit of
the research project and on the need to access detailed data. The centres and
research projects will be evaluated periodically to assess security standards and the
success of analysis resulting from the projects. Researchers will conduct the work
under the terms of the Statistics Act, as would any other Statistics Canada em-
ployee. This means that the centres are protected by a secure access system; that
computers containing data will not be linked to external networks; that researchers
must swear a legally binding oath to keep all identifiable information confidential;
and that the results of their research will be published by Statistics Canada. For
more information, contact Garnett Picot (613-951-8214), Business and Labour
Market Analysis Division.
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