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We reviewed the epidemiologic features of suicide in Canada and evaluated suicide
prevention programs. Three groups were found to be at increased risk for suicide: men
aged 70 years or more, women aged 65 to 69 and men aged 20 to 24. The other groups,
in decreasing order of risk, were the mentally ill, people who have attempted suicide,
those with a life-threatening illness, native people, people with a family history of
suicide and prisoners. Studies that evaluated suicide prevention programs showed that
none significantly reduced the incidence of suicide; however, the studies were found to
be methodologically inadequate or used noncomparable systems of data collection. On
the basis of our findings we recommend that primary care physicians routinely evaluate
suicide risk among patients in high-risk groups and that intervention include counsel-
ling, follow-up and, if necessary, referral to a psychiatrist. Close follow-up is recom-
mended for newly discharged psychiatric patients and those who recently attempted
suicide.

Revue critique de l'epid&miologie du suicide au Canada et des programmes pour sa
prevention. Sa frequence est particulierement elevee dans trois tranches d'age: celles des
hommes d'au moins 70 ans, des femmes de 65 a 69 ans, des hommes de 20 a 24 ans. En
ordre de risque decroissant les plus menaces sont les malades mentaux, les personnes
qui ont deja tente de se suicider, les malades en danger de mort, les autochtones, les
personnes qui presentent des antecedents familiaux de suicide, les prisonniers. Les
travaux anterieurs sur l'efficacite des programmes preventifs font croire que ceux-ci
n'ont pas amend une diminution significative de la frequence des suicides; mais ou bien
leur methodologie est insatisfaisante, ou bien le recueil des donnees y a ete fait par des
moyens non comparables. Nos trouvailles nous portent a recommander que le medecin
de premiere ligne estime systematiquement le risque de suicide chez ses malades
appartenant aux groupes precites. Son intervention comprendra les conseils, le suivi et,
s'il le faut, le recours au psychiatre. Les malades psychiatriques qui viennent de quitter
l'h6pital et les personnes qui ont recemment tente de se suicider doivent surtout etre
suivis de pres.

T he National Task Force on Suicide in Canada
defined suicide as "intentional self-inflicted
death".' Suicide is one of the leading causes

of death among young people in Canada. It ranks
second among men aged 15 to 19 years and third
among women in the same age group.23 Health care
professionals are especially concerned about the
increasing rate of suicide. Since 1960 not only has
suicide accounted for a greater proportion of all
deaths but also the rates per 100 000 population
have been increasing steadily.' (Unless otherwise
stated, the rates of death, from suicide or other
causes, cited in this article refer to the number of
deaths per 100 000 population.)

Successful suicide prevention depends on both
the ability to define accurately the population at risk
and the presence of effective prevention programs.
We examined the characteristics of people in Canada

at high risk and estimated the magnitude of in-
creased risk in each high-risk group. In addition, we
reviewed the effectiveness of suicide prevention
programs. Lastly, on the basis of our findings we
recommended strategies for primary care physicians
to help them evaluate suicide risk and implement
effective prevention programs in their practices.

Suicide trends in Canada

Death from suicide may be misclassified often
and be considerably underreported.' 4 Since 1930 the
suicide rate has been increasing steadily except for a
temporary decline during the Second World War.'2
Between 1950 and 1986 the rate rose from 7.8 to
14.6, an overall increase of 87%.5 The suicide rate in
Canada ranks in the upper 50th percentile of West-
ern countries and is well above the median rate of
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10.0.6 Mao and associates7 estimated that the 3700
suicides in Canada in 1986 resulted in a loss of
122 908 potential life-years (97 613 among males,
25 295 among females).

In 1983 the suicide rate (15.1) was lower than
the rate of death from cardiovascular (317.5) or
respiratory (53.5) disease but higher than the rate of
death from diabetes (12.4) or cirrhosis of the liver
(9.5).2 In 1985 the suicide rate (12.9) was lower than
the rate of death from traffic (16.2) and other (14.9)
accidents but higher than the rate of deaths from
homicide (2.8);8 this indicates that the rate of death
from suicide is 4.6 times higher than the rate of
death from homicide.

By province

Although there were some interprovincial differ-
ences all of the provinces and the territories followed
the Canadian trend of an overall increase in rates
from 1960 to 1986.5 Before 1980 the suicide rates
were higher in the western than in the eastern or
central provinces, but this has changed in recent
years. Large increases in Quebec (252%) and New
Brunswick (193%) occurred between 1960 and 1986.
Four provinces had their highest rates in 1975, three
in 1980 and three in 1986. Alberta had the highest
rates, 18.7 in 1980 and 17.9 in 1986. In 1986 the
rates in Ontario (12.4) and the other eastern prov-
inces were below those in British Columbia (14.7),
Saskatchewan (13.7) and Manitoba (14.4). The two
territories had much higher rates than the rest of
Canada.

By sex and age

Men commit suicide over three times more
often than women do. Between 1960 and 1986 the
rates among men increased from 12.0 to 22.8 (90%),
as compared with 3.0 to 6.4 among women (101%).5
The male:female ratio was greatest in 1960 (4:1); it
was lowest in 1970 (2.5:1) and has been rising since
1975 (3.6:1 in 1986).

In 1960 the suicide rate among men was uni-
modal, increasing with age to a maximum of 29.9
among those 60 to 64 years of age. From 1970 to
1986 the pattern was bimodal, peaking first among
men 20 to 30 years old and again among those 55 to
59. By 1986 the highest rate was among men over 70
years of age (34.9); men aged 25 to 29 accounted for
the next highest rate (33.1) and men 50 to 54 for the
third highest (30.0).

The suicide rate among women was much lower
overall. In 1960 it was unimodal, peaking at midlife.
In 1970 the rate peaked among women 45 to 49
years of age (15.1) but levelled off thereafter. By
1980 the rate began to resemble the bimodal pattern

for men. In 1986 the highest rate occurred among
women aged 50 to 54 years (12.9); the rates for the
other age groups were from 4.5 (among women 15 to
19 years) to 9.8 (among those 60 to 64 years).

Between 1960 and 1986 the greatest increase in
the rates by age and sex occurred among men 15 to
19 years of age (281%). Women in the same age
group had the second greatest increase (275%); they
were followed by women aged 35 to 39 (190%) and
men aged 20 to 24 (166%). In 1960 the rate among
men 20 to 24 exceeded the overall national rate by
62% (12.3 v. 7.6); however, by 1986 it exceeded the
national rate by 125% (32.8 v. 14.6). By contrast, the
rate among women in the same age group was less
than half the national average in both 1960 (2.4 v.
7.6) and 1986 (6.4 v. 14.6).

Method Qfsuicide

Of the suicides among men in 1986, 38% in-
volved firearms and 27% strangulation or hanging.5
The respective figures among women were 12% and
19%. The most common method among women was
drug overdose (in 37%); only 9% of the men used
this method. Gas poisoning, usually with motor
vehicle exhaust, accounted for 13% of the suicides
among men and 10% among women. The remaining
13% of suicides among men and 22% among women
involved other methods, such as stabbing, drowning
and jumping from high places.5

Parasuicide

Parasuicide - a nonfatal outcome of attempted
suicide9 - covers a wide variety of self-destructive
life-threatening acts that are notoriously under-
reported in Canada. This is due to inconsistencies in
reporting, incomplete information and pressure from
communities and families against reporting.' Epide-
miologic data on parasuicide have not been collected
systematically. Suicide attempts are 30 to 100 times
more frequent than completed suicide,'0 and women
are more than twice as likely as men to attempt
suicide. The rate peaks among women aged 15 to 19
years (822.9) and among men in the same age group
(493.4). The rate gradually decreases in the older
groups but is higher among men (70.2) than among
women (41.1) aged 65 years or more.'

People at high risk

The prediction of suicide with the use of psy-
chosocial risk factors has proved to be unusually
difficult because of the low incidence rate and the
problem of defining suicide." Statistical methods
may identify high-risk groups but cannot accurately
predict which members of the groups will attempt or

1224 C(AN MED ASSOC J 1990: 142 (I I)

.M



commit suicide. Vulnerability to death by suicide is
found at all levels of psychopathologic illness and
normalcy.12 The following are groups in Canada that
are at increased risk for suicide (Table 113-20).

Adolescents

Suicide is particularly rare before puberty but
increases in frequency with age.21 Both age and
cohort have been found to affect the rate of suicide.22

Using cohort analysis Solomon and Hellon23 showed
that adolescents who have experienced some form of
self-injury continue to be at risk over their lifetime.
Some studies have supported the notion of imitative
suicide,2425 but the evidence in this age group is not
conclusive.26 Reports of suicides committed simul-
taneously by two or more people or a series of
suicides occurring together are rare and may account
for no more than 1% to 5% of all suicides among
adolescents.27

Table 1: Suicide rates per 100 000 population in Canada*

Magnitude of
Group Year Rate increased riskt

General population
Male
Female

Specific age group, yr
15-19
Male
Female

20-24
Male
Female

65-69
Male
Female

> 70
Male
Female

Psychiatric patients in
hospital'3

Affective disorder
Schizophrenia
Drug abuse
Alcoholism
Personality disorder
Neurosis
Organic brain syndrome
Overall

People who have attempted
suicide
General population
Male
Female

People with life-threatening
illness

Cancer16
Acquired immune

deficiency syndrome'7
Native people

Inuit3
Status Indians3
Men5
Women5
Youths in Alberta'8

People with family history
of suicide'9

People in custody20

1986
1986
1986

1986
1986

1986
1986

1986
1986

1986
1986

1975
1975
1975
1975
1975
1975
1975
1975

1977-88
1971
1971

1983

1988
1982
1978
1978
1986
1986
1986

1988
1986

14.6
22.8
6.4

1.6 (22.8/14.6)
0.4 (6.4/14.6)

20.2 0.9 (20.2/22.8)
4.5 0.7 (4.5/6.4)

32.8 1.4 (32.8/22.8)
6.0 0.9 (6.0/6.4)

24.6
9.3

34.9
7.1

695
456
194
187
187
150
71

279

222
370

1.1 (24.6/22.8)
1.5 (9.3/6.4)

1.5 (34.9/22.8)
1.1 (7.1/6.4)

23.0

15.0
6.4
6.2
6.2
4.9
2.4
9.3

26.914

7.4
12.2

(695/30.1)
(456/30.1)
(194/30.1)
(187/30.1)
(187/30.1)
(150/30.1)
(71/30.1)

(279/30.1)

-1_00s

(222/30.1)
(370/30.1)

4.0

680
36.1
62.7
45.9
56.3
11.8

66.0
> 2.0

2.1
1.5
2.5
1.8
5.0

_ 9.0
60.0 4.1

(62.7/30.1)
(45.9/30.1)
(56.3/22.8)
(11.8/6.4)

(60/14.6)
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The major determinants of suicide in this age
group are psychologic problems, especially early
indicators of antisocial personality,28 physical illness,
poor emotional control and communication skills,
low self-esteem, academic problems, unemployment
and multiple losses (especially parental loss at an
early age).29 3'

According to Boldt and Solomon32 predisposing
factors include a history of mental disorder, drug
and alcohol problems and chronic physical disor-
ders. Factors that trigger suicidal behaviour are
mental health crises, perceived failures and loss or
bereavement; however, these stressors affect most
adolescents.33 Comparative studies of suicide and
parasuicide among adolescents have shown that the
family environment is an important factor.34 Those
who attempt suicide have been found to have
experienced more environmental changes (residence,
school and cohabitants other than parents) than a
comparison group.32

Elder/y people

In 1986 men aged 70 years had the highest
suicide rate (34.9).' After 60 years the rates begin to
increase in both sexes.' Blazer, Bachar and Manton35
predicted that suicides among the elderly will be-
come an increasing public health concern since this
group is the most rapidly growing in Canada.

Lepine36 reported that the major determinants
are physical illness, mental deterioration, social
isolation, depression, inadequate income, and
alcohol and drug dependence. Studies have found
rates of clinical depression of 90% on average.37
Changing roles (e.g., because of retirement, the
"empty nest" syndrome and the loss of a spouse)
contribute to the lack of identity, social isolation
and severe depression and have been linked to
increases in vulnerability to stress and disease
among the elderly.38

The mentally ill

Suicide rates among psychiatric patients in a
veterans' hospital have been found to vary by
diagnostic category,'3 as do the rates among psychi-
atric patients in other health care facilities.39 Mental-
ly ill people have significantly higher rates of suicidal
behaviour than healthy people.'33940 In North Amer-
ica the reported prevalence of mental disorders
among those who commit suicide is 50% to 90%.4' In
a review of studies involving patients with affective
disorders Guze and Robins42 found that in nine of
the studies suicide accounted for 12% to 19% of
deaths and in eight for 35% to 60%. In another study
suicide accounted for 10.6%, 10% and 8.5% of the
deaths among people with depression, schizophrenia

and mania respectively;43 none of the control sub-
jects committed suicide.

Specific mental disorders common among peo-
ple who commit suicide and associated with a high
risk of suicide are neurosis, schizophrenia, major
affective disorders, adjustment disorders and alco-
holism.4445 The risk of suicide has been found to
increase directly with age among depressed people
and those with alcoholism, and social isolation is
more prevalent among depressed people than among
people with other mental disorders.4445 For people
admitted to hospital because of mental illness
the risk of suicide is greatest immediately after
discharge.43

In a prospective study involving 4800 patients
consecutively admitted to the inpatient psychiatric
service of a US veterans' hospital Pokorny' 3 attempt-
ed without success to identify people who would
subsequently commit or attempt suicide. He con-
cluded that the prediction of suicide in a particular
person is not feasible.

Alcohol and drug abusers

Alcohol abuse has been found to be associated
with 50% of suicides and with increased risk of
suicidal behaviour.' The relation between alcoholism
and suicide appears stronger among men than
among women.46 For both sexes the risk of suicide
increases as the duration of alcohol dependence
lengthens.'2

People who attempted or committed suicide
have been found to use sedatives and tranquillizers
on a daily basis more frequently than those who died
of natural causes. Women more than men abuse
drugs alone or with alcohol.47 A retrospective study
in San Diego compared the characteristics of 133
young people (under 30 years of age) who committed
suicide with those of 150 older people (30 years or
more) who committed suicide.48 Significantly more
young people than older people had a principal
psychiatric diagnosis of substance abuse and a sec-
ondary diagnosis of depression.

There is a trend toward an increasing frequency
of suicide and attempted suicide through the use of
benzodiazepines, antidepressants and neurolept-
ics.49-50 Since 1970 antidepressants have accounted
for 4% to 50% of the annual hospital admissions
because of acute drug overdose.5'-53 Several studies
have shown that in a substantial number of cases the
drug was prescribed by a physician who was contact-
ed by the patient shortly before the act.52-54

People who have attempted suicide

Adults with psychiatric problems and adoles-
cents who have attempted suicide are at high risk of
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suicide. Between 13% and 35% of patients who
have attempted suicide will try again within 2 years
after the first attempt.'5 In this group the annual
rate of completed suicide is 0.9% to 2.5%.55,56
Among adults a history of suicidal behaviour has
been shown to be associated with antisocial person-
ality, poor physical health, alcoholism, borderline
personality disorder, psychiatric disorder and future
attempts."'4.39,56

In pediatric and adolescent psychiatric practice
attempted suicide is one of the most common
emergencies.57 Adolescents are much more likely to
make nonlethal attempts and even more likely to
express suicidal ideation than to commit suicide.2' In
a study involving a community sample of Ontario
youths aged 12 to 16 years 5% to 10% of the boys
and 10% to 20% of the girls reported suicidal
behaviour (suicidal ideation and attempts) within a
6-month period.58 Suicidal behaviour appeared to be
related to psychiatric disorder in general, as well as
to family dysfunction and parental arrest.

Major determinants of parasuicide appear to be
depressive disorders, borderline personality disor-
ders and substance abuse.2' 3' 32.47 Personality charac-
teristics of adolescents who attempt suicide are a
tendency to react severely to a loss, poor control of
rage and impulsivity.33.59

People with life-threatening illness

People with a life-threatening illness'7 and those
with physical illness60 are at increased risk of suicide.
Suicide rates associated with disorders of the central
nervous system seem to be higher than those associ-
ated with other disorders.6' The rate is 4 times
higher among cancer patients,'6 3 to 23 times higher
among those with Huntington's disease62 and 66
times higher among those with AIDS (acquired
immune deficiency syndrome)'7 than in the general
population.

Both biologic factors and psychosocial stressors
explain the increased risk among those with life-
threatening illness.6' Many illnesses share stressors
such as reduced physical functioning, long-term de-
pendence, hopelessness and uncertainty about the
future. Psychosocial stressors include the social stig-
ma of illness, diminished or lost occupational func-
tioning and long-term dependence. The high suicide
rate among medical patients may be due in part to
the greater frequency of depression in this popula-
tion than in the general population.6'

Native people

Suicide accounts for 15% to 20% of all violent
deaths among native people.63 In 1986 the suicide
rates were 11.8 among women and 56.3 among men;

the rate was over 100.0 among men aged 15 to 29
years.5 These rates are two to three times higher than
the rates among non-native Canadians. In 1985 in
Alberta the suicide rate was over five times higher in
the native youth than in the general youth popula-
tion. 18

Of natives who committed suicide 62.5% had a
history of alcohol abuse, 85.7% had been drinking
immediately before the act but had a blood alcohol
level below the legal limit, and 53.0% were "under
the influence of alcohol at the time of suicide"
(blood alcohol level above the legal limit).6465 Other
major determinants of suicide are depression,66 loss
of employment,66 social isolation66 and loss of a
spouse or "significant other".67

People with a family history ofsuicide

A family history of suicide has been shown to be
associated with a significantly increased risk of
attempted suicide. 1.39 45 Those who have a family
member who committed suicide are nine times more
likely than others to kill themselves.'9 The National
Task Force on Suicide in Canada has estimated that
at least 40 000 to 50 000 Canadians are affected by
the suicide of a family member each year.' Factors
associated with suicide of a family member are
feelings of guilt, identification with the deceased and
a desire for self-punishment.' Studies of children's
reactions to suicide by a parent or sibling have
shown that guilt and consequent distortions of com-
munication may be very severe, resulting in the
children being at high risk of suicide.68

People in custody

The number of suicides among inmates in feder-
al and provincial prisons increased from 10 deaths
in 197320 to 17 in 1986,5 an increase of 70%. The
overall rate of suicide is about four times higher in
the prison population than in the general population.

Key factors associated with suicidal behaviour
are detention in maximum and medium security
institutions and in isolation areas, high and low
levels of education and crimes against other people.20
The typical suicidal inmate comes from a deprived
family background, which is characterized by abuse,
criminal behaviour or both, a history of violence,
psychiatric disturbance and drug and alcohol
abuse.20

Conclusion

It is not possible to predict which members of
high-risk groups will commit suicide. However, the
fact that a person is a member of one of these groups
should alert primary care physicians to the possibili-
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ty of increased suicide risk. The factors that contrib-
ute to an increased risk among people already at high
risk must be determined.

Review of intervention strategies

The medical and mental health care systems and
the social services are responsible for providing
suicide intervention services in Canada. In addition,
there are about 100 crisis or suicide intervention
centres. '

Very few suicide intervention programs in Can-
ada have been formally evaluated. Most studies of
the effectiveness of treatment programs have been
found to be methodologically deficient or used
noncomparable systems of data collection.6' The
effectiveness of Canadian crisis centres in suicide
prevention has not been evaluated in any adequately
designed studies.

Studies in the United States and England have
provided no firm evidence that suicide rates in the
general population are reduced after the introduction
of community psychiatric services.70 School-based
educational programs have not been shown to be
effective in reducing suicide rates.70 The effective-
ness of suicide hot lines in decreasing the rate is
inconclusive. One study7' demonstrated no reduc-
tion; however, a more recent study72 showed a small
but significant reduction among young white wom-
en, who are the most frequent users of such services,
although there was no evidence that the hot lines
were directly responsible.

Methodologically sound studies to evaluate the
effectiveness in preventing suicide of programs that
combine identification of high-risk patients and
subsequent intervention should be performed.

Recommendations for primary care
physicians

Studies have indicated that many adolescents,52
adults,73 including physicians,74 and elderly people75
who commit suicide contact their family physician
shortly before the event. Therefore, physicians
should routinely evaluate suicidal risk among pa-
tients at high risk, particularly if there is evidence of
current psychiatric disorder, especially psychosis,
depression or substance abuse. Successful evaluation
relies on the adequate recognition of psychiatric
disorder and an accurate evaluation of the risk status
of the patient. Unfortunately, there is some evidence
that primary care physicians have a low rate of
recognition of psychiatric disorder and suicide po-
tential.547677 There are no scales or semistructured
interviews to estimate the risk of suicide that have
been validated in the general population. However,
detailed guidelines exist for eliciting the information

necessary to estimate the risk among adolescents,7
and elderly people.75

Effective strategies are available to treat people
who have been identified as being at high risk.
Reduction in risk has been reported to occur among
people with psychiatric disorders - for instance,
patients with affective disorder who have received
prophylaxis with lithium carbonate787" or have un-
dergone electroconvulsive treatment followed by
lithium therapy for 6 to 12 months.8" Reduction has
also been reported after provision of social support
for isolated and depressed people, especially the
elderly,75 and for those having attempted suicide."1 A
retrospective comparison8' of no intervention and
two types of psychiatric intervention (two brief
interviews and longer, unspecified psychiatric treat-
ment) showed that suicide was attempted or commit-
ted significantly more often in the untreated group
than in the two treatment groups. A more recent
study82 reported an increase in the rate of suicide
among patients for whom 1 month had elapsed since
their last contact with a psychiatrist and no increase
among those treated with neuroleptic drugs.

Despite methodologic weaknesses in these
studies counselling and follow-up by primary care
physicians, and referral to a psychiatrist if necessary,
apparently constitute part of an adequate treatment
plan to reduce suicide risk. Close follow-up is recom-
mended for recently discharged psychiatric patients43
and those who attempted suicide within the previous
6 months.'11

Finally, physicians should be aware of the dan-
ger of prescribing drugs in other than small amounts
to patients at risk for suicide. Methods to determine
the accuracy of primary care physicians in both
identifying psychiatric disorders and evaluating sui-
cide risk should be developed and rigorously tested.

Conclusions

From 1950 to 1986 the overall rate of suicide in
Canada increased. Although it is not possible to
predict accurately which people at high risk will
attempt or commit suicide, membership in a high-
risk group should alert primary care physicians to
evaluate the risk of suicide. Strategies for determin-
ing the accuracy of primary care physicians in
evaluating this risk should be developed. Programs
that combine identification of patients at high risk
and subsequent intervention should be evaluated in
terms of their effectiveness in preventing suicide.
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