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Abstract

Background: People in custody are more likely to die prematurely, especially of vi-
olent causes, than similar people not in custody. Some of these deaths may be
preventable. In this study we examined causes of death (violent and natural)
among people in custody in Ontario. We also compared the causes of deaths in
3 custodial systems (federal penitentiaries, provincial prisons and police cells).

Methods: We examined all available files of coroners’ inquests into the deaths of
people in custody in federal penitentiaries, provincial prisons and police cells in
Ontario from 1990 to 1999. Data collected included age, cause of death, place
of death, history of psychiatric illness and history of substance abuse. Causes of
death were categorized as violent (accidental poisoning, suicide or homicide) or
natural (cancer, cardiovascular disease or “other”). Crude death rates were esti-
mated for male inmate populations in federal and provincial institutions. There
were inadequate numbers for women and inadequate denominator estimates for
police cells.

Results: A total of 308 inmates died in custody during the study period; data were
available for 291 (283 men, 8 women). Of the 283 deaths involving men, over
half (168 [59%]) were from violent causes: suicide by strangulation (n = 90),
poisoning or toxic effect (n = 48) and homicide (n = 16). Natural causes ac-
counted for 115 (41%) of the deaths among the men, cardiovascular disease be-
ing the most common (n = 62 cases) and cancer the second most common (n =
18). Most (137 [48%]) of the deaths among the men occurred in federal institu-
tions; 88 (31%) and 58 (21%) respectively occurred in provincial institutions
and police cells. The crude rate of death among male inmates was 420.1 per
100 000 in federal institutions and 211.5 per 100 000 in provincial institutions.
Compared with the Canadian male population, male inmates in both federal
and provincial institutions had much higher rates of death by poisoning and sui-
cide; the same was true for the rate of death by homicide among male inmates
in federal institutions. The rates of death from cardiovascular disease among
male inmates in federal and provincial institutions — 102.7 and 51.7 per
100 000 respectively — were also higher than the national average. 

Interpretation: Violent causes of death, especially suicide by strangulation and poi-
soning, predominate among people in custody. Compared with the Canadian
male population, male inmates have a higher overall rate of death and a much
higher rate of death from violent causes.

In recent years a few reports have looked at the causes of death among people in
custody. Most concentrated on the high rates of suicide, especially around the
time of arrest and sentencing, although in the 1990s other causes, such as AIDS,

made an increasing contribution to overall mortality among inmates.1–5 We under-
took this study to examine causes of death of people in custody in Ontario and to
compare causes in populations in federal, provincial and police custodial settings.

It is useful to examine these 3 custodial settings separately as well as collectively,
because there are differences in the populations and there may be differences in
causes of death. For example, in the United States differences in suicide rates have
been observed, with rates being significantly higher in short-term institutions (i.e.,
jails) than in prisons, which usually house individuals with long sentences.6 There
has been little analysis of death rates among people in custody in Canada.7 In On-
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tario, as in most provinces, a coroner’s inquest is manda-
tory for any death of a person in custody, to ensure a public
examination of the circumstances leading to the death and
to allow comparison of deaths in different settings. Beyond
the coroner’s inquest, however, there is no formal public
scrutiny of in-prison deaths and no publicly reported exam-
ination of the causes. The Canadian Centre for Justice Sta-
tistics, a branch of Statistics Canada, reports the number of
deaths of people in custody; however, it has not undertaken
a formal study of deaths among incarcerated people.

Our main objective was to classify the causes of all
deaths of people in custody in the most populous province
in Canada. Our other objectives were to compare the
causes of death in federal penitentiaries (housing people
sentenced to 2 or more years), provincial prisons (housing
people sentenced to less than 2 years and, in some areas,
serving as police cells) and police cells (holding people for
short stays, usually around the time of arrest) and to com-
pare rates among male inmates in federal and provincial in-
stitutions with the rate in the Canadian male population.
When available, we examined other relevant factors, such
as history of psychiatric illness and substance abuse, in or-
der to determine whether any of the deaths associated with
these factors could have been prevented.

Methods

We examined all available files of inquests into the deaths of
people in custody (in federal and provincial institutions and in po-
lice cells) in Ontario from 1990 to 1999. Deaths occurring inside
the institution and after transfer to a medical facility were included.

Deaths of people in all 3 custodial systems are subject to a
mandatory coroner’s inquest. The coroner presiding at the in-
quest is assigned by the Office of the Chief Coroner and is inde-
pendent of the institution where the death occurred. The inquests
are conducted with a jury of 5 citizens, who are responsible for
making the findings of facts and recommendations. All factors re-
lated to the death, including the institutional medical files, psychi-
atric file and, if relevant, medical records generated outside of the
institution, are examined. The records are seized under a coro-
ner’s warrant to ensure completeness of the medical evidence.
The inquest verdict must answer the questions of who died, when,
where, how and by what means the death occurred8 and may in-
clude recommendations to prevent avoidable deaths, which are
then circulated to appropriate agencies.

We used a standard form to abstract data from the inquest files.
Information collected included age, sex, type of institution and
place of death (institution v. medical facility). If present, we ex-
tracted other relevant information such as history of psychiatric ill-
ness or history of substance abuse as well as suicide evaluation.
Causes of death were categorized as either violent (presumed acci-
dental poisoning or toxic effect; suicide by hanging; suicide by poi-
soning or toxic effect; or homicide) or natural (cancer, cardiovascu-
lar disease or “other”). The categorization was based on the inquest
conclusion and review of the inquest file by 3 of us (W.L.W., J.D.
and P.F.). Poisonings (drug overdoses) were assumed to be acciden-
tal unless clear evidence of suicidal intent was available.

Categorical variables (death type by institution, death type by
substance abuse or psychiatric history, death type by place of

death and suicide evaluation) were compared using the χ2 test, and
continuous variables (age) were compared using Student’s t-test.
Rates of death by cause were calculated using whole average pop-
ulations for federal and provincial inmates. In-custody popula-
tions for federal and provincial institutions for 1990–1999 were
provided by the Canadian Centre for Justice Statistics.9–18 The
number of people in police cells was unavailable. Crude mortality
rates and 95% confidence intervals were estimated for each cause
of death among federal and provincial male inmates; deaths oc-
curring in 1999 were excluded from the analysis of rates because
data acquisition was incomplete for that year. Crude mortality
rates among similarly aged Canadian men (25–49 years) were used
for comparison, and rate ratios were calculated (75% of the fed-
eral inmate population falls into this age range; age estimates were
unavailable for provincial inmates). Canadian mortality statistics
for 1996 were accessed through Health Statistics at a Glance19 avail-
able from Health Canada.

Permission for this study was granted by the office of the Chief
Coroner of Ontario. The study was approved by the Ethics Re-
view Board at Queen’s University, Kingston, Ont.

Results

A total of 308 inmates died from 1990 to 1999. Informa-
tion from the inquest files was available for 291 deaths (283
men, 8 women). Five of the women died by suicide, and 3
died of natural causes (2 of cardiovascular disease and 1 of
meningitis). Five of the women died in federal peniten-
tiaries, 2 in provincial prisons and 1 in a police cell. All fur-
ther analyses are for the male inmates only. We did not see
any significant time trends within the data.

The causes of death of the 283 male inmates are re-
ported in Table 1. The mean age at death was 40.9 years.
Overall, 24% of the deaths involved inmates who were less
than 30 years old (see online appendix available at
www.cmaj.ca). Inmates who died of violent causes were sig-
nificantly younger than those who died of natural causes
(mean 34.4 v. 50.3 years, p < 0.001).

Over half (168 [59%]) died of violent causes, the most
common being suicide by strangulation (n = 90), poisoning
or toxic effect (n = 48) and homicide (n = 16). The majority
of suicide deaths were by strangulation (94% [90/96]); the
remainder were by poisoning (drug overdose). Those who
committed suicide were more likely than others to have a
history of psychiatric illness or substance abuse (74% v.
39%) (p < 0.001). Suicide evaluation was documented in the
files of 18 (19%) of the 96 inmates who committed suicide,
as compared with 1 (0.5%) of the 187 who died of other
causes (p < 0.001).

Poisoning accounted for 54 deaths, most of which were
due to drug overdose. Six were classified as suicides; the re-
mainder were assumed to be accidental. Deaths by poison-
ing were more frequent in police cells than in federal or
provincial institutions (37% v. 15% and 13% respectively).
Over half (55%) of the inmates who died by poisoning had
a documented history of substance abuse, as compared with
19% of those who died of other causes (p < 0.01). There
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were 16 homicides (13 in federal penitentiaries, 2 in pro-
vincial prisons and 1 in a police cell).

Natural causes accounted for 115 (41%) of the deaths.
Cardiovascular disease was the most common (n = 62) and
cancer the next most common cause (n = 18). The majority
of deaths from cardiovascular causes were due to ischemic
heart disease, and the median age at death was 55 years. A
disproportionate number of young individuals died of myo-
cardial infarction (3 were in their 20s, 6 were in their 30s
and 11 were in their 40s; the oldest was 79).

Deaths occurred more frequently in federal peniten-
tiaries than in provincial prisons or police cells (137 [48%]
v. 88 [31%] and 58 [21%] respectively). Deaths in police
cells were more likely to be violent than those in federal or
provincial institutions (90% v. 52% and 51% respectively,
p < 0.001).

The overall death rate was higher among federal in-
mates than among provincial inmates (420.1 v. 211.5 per
100 000). The rate for each cause of death, violent (includ-
ing suicide) and natural, was also higher among federal in-
mates (Table 2). Rates for prison cells were not calculated
because of the lack of an estimate of population size.

Interpretation

Premature deaths of people in custody are always tragic.
There is a responsibility on the part of the custodial author-
ities and the public to regularly review causes and rates of
death among people in custody and to look for ways to pre-
vent deaths. Studies conducted outside Canada2,5 have
shown that people in custody have a higher rate of death
than those not in custody. Our findings support this evi-
dence. The rate of death among male inmates in Ontario’s
federal penitentiaries and provincial prisons was signifi-
cantly higher than the rate among Canadian men of a simi-
lar age distribution (rate among men aged 24–49 years in
1996 was 187.5 per 100 000). The rates for all custodial set-

tings were higher than those in the Canadian male popula-
tion for all causes except cancer. The most striking differ-
ence was with violent deaths, with overdose being 50 and 20
times more common in the federal and provincial inmate
populations, respectively, than in the general male popula-
tion. In addition, the rate of suicide by strangulation was 10
times higher than the national average for federal inmates
and 4.5 times higher for provincial inmates. Some of the
differences in rates of violent deaths between federal and
provincial inmate populations may be explained by the fact
that federal institutions house more violent inmates (with
longer sentences). However, the federal setting is more sta-
ble and more amenable to preventive efforts. US data sug-
gest that we should expect lower suicide rates in long-term
(federal) than in short-term (provincial) settings.6 The dif-
ference in suicide rates between the federal and provincial
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Table 1: Characteristics of men who died of violent or natural causes while in custody in Ontario, 1990–99

Violent cause Natural cause

Characteristic

Poisoning
or toxic
effect

Suicide by
strangulation

Suicide by
poisoning Homicide Other* All Cancer

Cardio-
vascular
disease Other† All All causes

Age, yr
Mean 36.0 33.4 31.8 32.4 41.6 34.4 54.6 53.3 43.0 50.3 40.9
Median 33.5 31.0 32.5 30.0 41.0 32.3 53.5 55.0 38.5 49.1 38.0

Type of institution,
no. (and %) of men

Federal 19 34 2 13 2 70 (42) 13 37 17 67 (58) 137   (48)
Provincial   8 30 3   2 3 46 (27)   4 22 16 42 (37)   88   (31)
Police cell 21 26 1   1 3 52 (31)   1   3   2   6  (5)   58   (21)

Total no. (and %)
of men 48 (17) 90 (32) 6 (2) 16 (6) 8 (3) 168 (100) 18 (6) 62 (22) 35 (12) 115 (100) 283 (100)

*Includes trauma.
†Includes HIV/AIDS (9 cases), hepatitis or chronic liver disease (9), respiratory disease (9), central nervous system disease (3), pancreatitis (1) and disease unclassified (4).

Table 2: Crude mortality rates among male inmates
in Ontario, 1990–98,* by cause of death

Type of institution; rate of death
per 100 000 (and 95% CI)†

Cause of death Federal Provincial

Violent
Poisoning or toxic
effect‡   62.2   (38.0–96.1)    25.9   (12.9–46.2)
Suicide by
strangulation 102.7   (70.7–144.2)    68.2   (45.6–97.9)
Homicide   40.5   (21.5–69.2)
Natural
Cancer   40.5   (21.5–69.2)      9.4     (2.6–24.1)
Cardiovascular
disease 102.7   (70.7–144.2)    51.7   (32.4–78.3)

Total 420.1 (352.3–497.0)  211.5 (170.1–259.9)

*Data for 1999 were excluded because they are incomplete for that year.
†Rates were calculated on the basis of prisoner-years at risk in federal (n = 32 137) and
provincial (n = 42 555) inmate populations.9–18 No data were available for prison cells.
‡Includes 2 and 3 suicides by poisoning, respectively, from federal and provincial institutions.



inmate populations in our study is worrisome and suggests a
lack of preventive effort in federal institutions in Ontario.
The rates of death from cardiovascular disease among fed-
eral and provincial inmates were 3.5 and 1.7 times, respec-
tively, higher than the rate in the Canadan male population.
The deaths were often very premature, with 24% occurring
in inmates less than 30 years of age. 

Our study was limited by the lack of standard data avail-
able in the inquest files. Determination of important factors
such as suicide evaluation was often difficult. Calculation of
rates among inmates is complicated by high rates of move-
ment both in and out of institutions. For the federal and
provincial inmate populations, we used estimates collected
by Statistics Canada. For people in police cells, although the
raw numbers of certain types of death are worrisome, par-
ticularly pertaining to violent deaths, overall rates of these
deaths are difficult to estimate given the difficulty in finding
reliable estimates of the population size for this group.

Many of the deaths defined in the inquest verdict as be-
ing from natural causes seem to have been unavoidable. Ex-
ceptions included deaths from chronic liver disease associ-
ated with hepatitis and deaths from HIV/AIDS. The low
number of deaths from HIV/AIDS differs from the num-
bers reported in some jurisdictions in the United States1,2

and probably reflects the later rise of HIV infection in
Canadian inner cities. The low number of liver-related
deaths despite the high rates of hepatitis C in Canadian
prisons20 is likely due to the recent nature of the epidemic
and the long natural history of the disease process. Of the
inmates who died of cardiovascular disease, 9 were in their
20s and 30s. Their low age may relate in part to cocaine,
known to cause both acute myocardial infarction and coro-
nary artery disease with chronic use.21 This high burden of
cardiovascular deaths requires further scrutiny. 

The rate of suicide by strangulation, although similar to
the rates reported in other prison studies,3–5,7,22,23 is well in ex-
cess of the Canadian average. Our estimated rate may be an
underestimate because of a 1992 Ontario court ruling that
provided that “the required standard of proof is proof to a
high degree of probability in order to judge a death a sui-
cide.”24 Indeed, it appears that the Ontario suicide rate has
decreased since this ruling.19 Many of the suicides in our
study population occurred shortly after arrest and around the
time of sentencing, which is a well-documented danger pe-
riod.5,8,25–28 Several people in custody had been identified as
suicide risks and had killed themselves either while under
“suicide watch” or shortly after such supervision had stopped.
A study of suicides in federal penitentiaries in Canada con-
cluded that “the vast majority of suicides were in fact not pre-
ventable,”7 although other studies suggest that system
changes can result in a reduction of suicides.29 Although Cor-
rectional Services Canada claims a formal board review (by
Correctional Services staff)7 of all suicides by federal inmates,
we did not find evidence of this in the inquest files. It is par-
ticularly worrisome that suicide rates were higher federally
than provincially, whereas one would expect the reverse.

Most of the deaths by poisoning appeared to be acci-
dental and related to overdose by drugs of addiction. In-
gestion of drugs before arrest or while out on a pass does
occur. Police forces need to be alerted to the dangers of
putting intoxicated people in cells and to watch for signs of
physical illness. One individual in status epilepticus died
after arrest. The arresting officers thought he was resisting
arrest and failed to recognize the seizures. Overdose by
drugs of addiction is likely to get worse as increasing num-
bers of people with substance addictions are incarcerated.
Some of these deaths could possibly be prevented by the
timely application of drug rehabilitation and methadone
programs. 

In Britain in the early 1800s the death rate among in-
mates was about 5 times higher that that in the general
population.30,31 At the end of the 20th century we have
shown an elevated death rate that is twice that of the gen-
eral population. Violent deaths predominate across institu-
tions, with an elevated risk of cardiovascular disease also ev-
ident. Coroners’ inquests, conducted for all deaths of
people in custody, are the only external and independent
means of scrutiny available and the only way of obtaining
the information needed to bring about change. Clearly we
can do better to reduce the rate of deaths in inmate popula-
tions, but it will require more focused effort by custodial
authorities and ongoing public scrutiny and concern.
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