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Worldwide, more than 11 million people are incar-
cerated at any given time,1 and an estimated 
30 million people move through the prison system 

annually.2 In Canada, there are more than 250 000 ad missions 
to correctional facilities each year3 and about 40 000 people in 
correctional facilities on any given day.1 This translates into an 
estimated 1 in 250 people who experience incarceration in 
Canada each year.4

International research reveals that people who experience 
incarceration have poor health compared with the general 
population, including higher rates of mental illness, substance 
use disorders, infectious diseases and injury.5–7 An emerging 
body of literature identifies ways to improve health in this 
population, both in custody and after release,8 and empirical 
and theoretical evidence suggests that such interventions 
could benefit all of society by decreasing health care costs,9 
improving health in the general population,9–14 improving 
public safety9 and decreasing reincarceration.9,15,16

In Canada, there is a lack of data on many indicators of 
health for people who experience incarceration.7,17 Regarding 
mortality in particular, several reports have examined deaths in 
custody18–23 and have noted high rates of death and a large pro-

portion of deaths from preventable causes, such as homicide, 
suicide and overdose. The postrelease period has been identi-
fied across international studies as very risky for death.24–39

We aimed to define rates and causes of death in custody 
and after release in people who were admitted to provincial 
custody in Ontario in 2000, and to compare these data with 
data for the general population.

Methods

Setting and design
We defined exposure as having been admitted to a provincial 
correctional facility for adults in Ontario in 2000. This 
includes people who were remanded (i.e., detained and not yet 
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Background: We aimed to define rates and causes of death in custody and after release in people admitted to provincial custody in 
Ontario, and to compare these data with data for the general population. 

Methods: We linked data on adults admitted to provincial custody in Ontario in 2000 with data on deaths between 2000 and 2012. 
We examined rates and causes of death by age, sex, custodial status and period after release, and compared them with data for the 
general population, using indirect adjustment for age.

Results: Between 2000 and 2012, 8.6% (95% confidence interval [CI] 8.3%–8.8%) of those incarcerated died in provincial custody or 
after release. The crude death rate was 7.1 (95% CI 6.9–7.3) per 1000 person-years. The standardized mortality ratio for those incarcer-
ated in 2000 was 4.0 (95% CI 3.9–4.1) overall and 1.9 (95% CI 1.5–2.4) while in provincial custody. The most common causes of death 
were injury and poisoning (38.2% of all deaths), including overdose (13.6%) and suicide (8.2%), diseases of the circulatory system 
(15.8%) and neoplasms (14.5%). In the 2 weeks after release, the standardized mortality ratio was 5.7 overall and 56.0 for overdose. 
Life expectancy was 72.3 years for women and 73.4 for men who experienced incarceration in 2000.

Interpretation: Mortality was high for people who experienced incarceration, and life expectancy was 4.2 years less for men and 
10.6 years less for women compared with the general population. Efforts should be made to reduce the gap in mortality between people 
who experience incarceration and those who do not. Time in custody could serve as an opportunity to intervene to decrease risk.
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sentenced) or incarcerated (i.e., sentenced); in this article we 
use the term incarcerated to represent both of these groups. 

Sources of data
We obtained demographic data, health card numbers and 
information on death while under supervision from the Ontario 
Ministry of Community Safety and Correctional Services. 
These data are collected by correctional facilities for adminis-
trative purposes. Race is a categorical variable that is self-
reported on admission to custody. On each admission, correc-
tional staff verify or request the health card number for eligible 
people from the Ministry of Health and Long-Term Care, for 
the purposes of physician billings and other health care use. Eli-
gible people who do not have a valid health card number are 
provided with a temporary number while in custody.

Data linkage
These data were transferred to the Institute for Clinical Eval-
uative Sciences, an independent, nonprofit organization 
funded by the Ontario Ministry of Health and Long-Term 
Care. We linked eligible people in the Ministry of Commu-
nity Safety and Correctional Services data set to people in the 
Registered Persons Database, which is a roster of all people 
eligible for the Ontario Health Insurance Plan (OHIP). 
Through the Registered Persons Database, we accessed a 
unique encrypted health card number (IKN), which is used to 
identify individuals across health care databases. We used 
deterministic linkage for people with a health card number 
provided by the Ontario Ministry of Community Safety and 
Correctional Services, and probabilistic linkage using name 
and date of birth for people with no health card number pro-
vided by the Ontario Ministry of Community Safety and Cor-
rectional Services.40

Data on mortality are from the Ontario Registrar General 
Death database. Cause of death was classified at the Institute 
for Clinical Evaluative Sciences during the period of follow-up 
using the International Classification of Diseases, 9th revision 
(ICD-9).

Outcome
We accessed data on deaths from the time of first admission 
to provincial custody in 2000 until the end of 2012. We classi-
fied a person as having died in provincial custody if the reason 
for release from custody was death, or if the date of death pro-
vided by the Ontario Ministry of Community Safety and Cor-
rectional Services and in the Registered Persons Database was 
during the period in custody. We defined death while not in 
provincial custody as a death in the Registered Persons Data-
base while the person was not in provincial custody or death 
in the Ontario Ministry of Community Safety and Correc-
tional Services data set while the person was under commu-
nity supervision, as long as the person had no admissions to 
custody after that date. No death was defined as no death 
recorded in either the Ontario Ministry of Community Safety 
and Correctional Services data set or the Registered Persons 
Database, or no death in the Ontario Ministry of Community 
Safety and Correctional Services data set and death in the 

Registered Persons Database but in custody subsequent to 
date of death listed in the Registered Persons Database.

We categorized cause of death into broad categories using 
ICD-9 chapters, deaths due to specific preventable diseases of 
interest, and certain risk factors,41 with specific ICD-9 and 
International Statistical Classification of Diseases and Related 
Health Problems, 10th revision (ICD-10) codes provided in 
Appendix 1, available at www.cmajopen.ca/content/4/2/E153/
suppl/DC1.

For data on mortality in the general population, we used 
publicly available data from Statistics Canada. We used 
Ontario data for overall and sex-specific mortality,42 and data 
for the Canadian population for cause-specific mortality43 and 
life expectancy,44 because these data were not available for 
Ontario. We used mortality data from 2006 as the midpoint 
of the period of follow-up, and life expectancy data for the 
period of 1991 to 2006.44

Statistical analysis
We calculated person-years of observation as the total years 
from the date of first admission to custody in 2000 to the end 
of 2012, or to the date of death in those who died during this 
period. We calculated crude mortality for demographic char-
acteristics while in custody and for specific periods after 
release. We used indirect standardization to adjust for age dis-
tribution in comparing mortality in those incarcerated in 2000 
with mortality for the general population, including by sex, 
cause, period after release and custodial status. Specifically, we 
applied the mortality for the general population to the person-
years of observations for those incarcerated in 2000 to gener-
ate the expected number of deaths, and we then took the ratio 
of observed to expected deaths as the standardized mortality 
ratio.45 We used life tables to calculate life expectancy, with 
Monte Carlo simulations to estimate the confidence limits.46 
Analyses were conducted in SAS, Stata and Excel.

Sample size
We decided a priori to obtain data on the about 50 000 people 
admitted to provincial custody in Ontario in 2000 as the 
exposed population. We expected this number of people 
would be adequate for our planned analyses based on other 
studies of mortality in marginalized populations in Canada 
and in incarcerated people in the United States.33,47,48 Also, we 
wanted to include all people admitted over a full year to pre-
vent bias due to seasonal variation in admissions that could 
affect patterns of mortality.

Study approval
We obtained approval for the study from the Ontario Minis-
try for Community Safety and Correctional Services and the 
St. Michael’s Hospital Research Ethics Board.

Results

There were 49 470 people admitted to provincial custody in 
Ontario in 2000. Of those, 40 593 were linked deterministically 
to 71 935 valid IKNs, and 8071 were linked probabilistically to 
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an IKN. There was overlap in people and IKNs identified in the 
probabilistic and deterministic linkage, such that the total num-
ber of people matched was 48 277 and there were 79 619 unique 
combinations of people and IKNs. For 145 combinations of peo-
ple and IKNs, the sex in the IKN differed from the sex specified 
by the Ontario Ministry of Community Safety and Correctional 
Services, and these records were removed from the data set, leav-
ing 48 229 people. We excluded people for whom the data sug-
gested a linkage error, that is, those with OHIP billings after the 
date of death (n = 38), people for whom the date of death in the 
Registered Persons Database was before Jan. 1, 2000 (n = 11) and 
those who were in custody after the date of death in the Regis-
tered Persons Database (n = 14). This left 48 166 people in the 
sample, which is 97.4% of the initial sample. Of these, 44 849 
had 1 IKN, 2850 had 2 IKNs, 393 had 3 IKNs, 53 had 4 IKNs, 
17 had 5 IKNs and 4 had 6 IKNs. A flow diagram of inclusion in 
the final sample is shown in Figure 1.  

Characteristics of the final sample of people incarcerated in 
2000 are shown in Table 1. Of those included in the final sam-
ple, 90.1% were men. The median age was 32 years for men 
and 33 years for women. Regarding race, 69.0% self-identified 
as white, 12.4% as black and 7.2% as Aboriginal. A total of 
31.2% were in the lowest neighbourhood income quintile. 
Overall, 33.5% had only 1 admission to provincial custody 
during the follow-up period, 33.4% had between 2 and 4 
admissions, and 33.2% had 5 or more admissions. A total of 
10.9% of men and 5.6% of women were transferred to a fed-
eral facility at some point during the follow-up period. Overall, 
19.4% spent less than 1 week in provincial custody over the 
follow-up period, 29.7% spent between 1 week and 3 months, 
and 51.0% spent more than 3 months in provincial custody. 

A total of 4126 people (8.6%, 95% CI 8.3%–8.8%) died 
during the follow-up period from 2000 to 2012: 418 women 
(8.8%, 95% CI 8.0%–9.0%) and 3708 men (8.5%, 95% CI 
8.3%–8.8%). The crude death rate was 7.1 (95% CI 6.9–7.3) 
per 1000 person-years: 7.1 (95% CI 6.9–7.3) for men and 7.3 
(95% CI 6.6–8.0) for women. The mean age at death was 
47.5 years. A total of 74 people (0.2%, 95% CI 0.1%–0.2%) 
died in custody, for a crude death rate of 2.0 (95% CI 1.6–2.5) 
per 1000 person-years.

The risk of death was significantly higher for those incar-
cerated in 2000 than for the general population in Ontario for 
men from age groups 15–19 to 75–79 and for women from 
age groups 20–24 to 65–69, as shown in Figure 2. 

Standardized to the Ontario age distribution, the mortality 
ratio for those incarcerated in 2000 was 4.0 (95% CI 3.9–4.1) 
overall (Table 2): 1.9 (95% CI 1.5–2.4) while in provincial 
custody and 4.1 (95% CI 3.9–4.2) while not in provincial cus-
tody (data not shown). The standardized mortality ratio was 
3.2 (95% CI 3.1–3.3) for men and 5.6 (95% CI 5.1–6.2) for 
women (data not shown). 

A qualitative examination of causes of deaths revealed a 
similar distribution of deaths by cause for men and women. 
In total, 38.2% (n = 1575) of deaths were due to injury and 
poisoning, including 13.6% due to overdose (n = 563) and 
8.2% due to suicide and self-inflicted injury (n = 340) 
(Table 2). Of the deaths, 14.5% were caused by neoplasms 

(n = 600) and 10.1% by ischemic heart disease (n = 416). In 
total, 2.1% of deaths were from viral hepatitis (n = 87) and 
2.3% were from HIV (n = 96). In provincial custody, 18.9% 
of 74 deaths (n = 14) were due to overdose, 24.3% (n = 18) to 
suicide and self-inflicted injury, 13.5% (n = 10) to cardiovas-
cular disease, 6.8% (n = 5) had no known cause of death, and 
8.1% (n = 6) were attributed to symptoms, signs and ill-
defined conditions. 

Compared with the population of Canada, the standardized 
mortality ratio was significantly elevated across almost all cate-
gories of disease (i.e., by ICD-9 chapter) (Table 2). Regarding 
specific preventable causes of death, the standardized mortality 
ratio was greater than 8 for both HIV and viral hepatitis. The 
standardized mortality ratio was not significantly increased for 
colorectal, breast or cervical cancer; however, the standardized 
mortality ratio was greater than 2 for all other chronic diseases 
that we examined (i.e., diabetes, epilepsy, cerebrovascular dis-
ease, hypertensive disease and ischemic heart disease). Regard-
ing types of injury, the standardized mortality ratio was 4.3 for 
suicide and self-inflicted injury, and very high for homicide 
(14.8), legal intervention (37.0), overdose (20.3) and events of 

Excluded because of evidence of 
data linkage error  n = 63
• Health care use after date of death  

n = 38
• Date of death in RPD before Jan. 1, 

2000  n = 11
• In custody after date of death  n = 14

n = 48 229

Included in the sample, n = 48 166
• 1 IKN  n = 44 849
• 2 IKNs  n = 2850
• 3 IKNs  n = 393
• 4 IKNs  n = 53
• 5 IKNs  n = 17
• 6 IKNs  n = 4

Excluded because of difference in 
sex between IKN and MCSCS 
records (145 unique linkages†)

Admitted to provincial custody in Ontario 
in 2000, n = 49 470 

• Deterministic linkage: 40 593 people 
linked to 71 935 IKNs

• Probabilistic linkage: 8071 people 
linked to 8071 IKNs

= 48 277 people linked with 79 619 
unique linkages*

Figure 1: Flow diagram of inclusion in final sample of people admit-
ted to provincial custody in Ontario in 2000. Note: IKN = a unique 
encrypted health card number, MCSCS = Ontario Ministry of Commu-
nity Safety and Correctional Services, RPD = Registered Persons 
Database. *Numbers of people and of IKNs do not sum because of 
overlap in people and IKNs from deterministic and probabilistic link-
age. †This number represents the number of combinations of people 
and IKNs.
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Table 1 (part 1 of 2): Characteristics and rates of death between 2000 and 2012 in people admitted to provincial correctional 
facilities in Ontario in 2000 (n = 48 166)

Characteristic

Men Women

No. (% of men)
Person-
years

Mortality per 
1000 person-

years
No. (% of 
women)

Person-
years

Mortality per 
1000 person-

years

All 43 419 (100) 522 742.3 7.1 4747 (100) 57 260.9 7.3

Age at baseline, yr 15–19 4054 (9.3) 50 046.6 2.6 411 (8.7) 5095.6 1.8

20–24 8257 (19.0) 101 957.8 2.7 752 (15.8) 9273.0 2.6

25–29 6349 (14.6) 77 710.5 4.0 684 (14.4) 8389.9 4.2

30–34 6942 (16.0) 84 628.7 4.9 878 (18.5) 10 695.1 5.9

35–39 6936 (16.0) 83 512.4 7.2 901 (19.0) 10 734.8 9.0

40–44 5009 (11.5) 59 340.1 10.5 567 (11.9) 6711.4 11.3

45–49 2805 (6.5) 32 486.1 14.4 306 (6.4) 3521.9 16.5

50–54 1565 (3.6) 17 658.8 18.7 117 (2.5) 1350.2 17.8

55–59 771 (1.8) 8274.2 28.5 74 (1.6) 851.3 17.6

60–64 395 (0.9) 3967.5 40.1 32 (0.7) 360.2 25.0

65–69 206 (0.5) 1965.9 50.4 21 (0.4) 231.8 25.9

70–74 85 (0.2) 793.4 51.7 ≤ 5* (≤ 0.1) 45.5 ≤ 109.8*

75–79 37 (0.1) 331.2 54.3 0 (0.0) – –

≥ 80 8 (0.0) 69.1 ≤ 72.4* 0 (0.0) – –

Race Aboriginal 3005 (6.9) 35 972.0 8.4 460 (9.7) 5468.6 9.0

Black 5374 (12.4) 66 137.4 3.1 596 (12.6) 7367.3 2.0

Declined to 
specify

47 (0.1) 583.4 ≤ 8.6* ≤ 5* (≤ 0.1) 37.0 0.0

East Asian 545 (1.3) 6682.8 3.7 35 (0.7) 435.2 0.0

Hispanic 392 (0.9) 4817.7 2.9 28 (0.6) 347.0 ≤ 14.4*

Other 1431 (3.3) 17 625.6 3.1 124 (2.6) 1527.1 ≤ 3.3*

South Asian 897 (2.1) 10 922.4 4.6 54 (1.1) 665.2 ≤ 7.5*

Southeast 
Asian

725 (1.7) 8872.6 4.2 70 (1.5) 877.1 ≤ 5.7*

Unknown 454 (1.0) 5470.4 5.3 72 (1.5) 869.1 9.2

West Asian/
Arab

572 (1.3) 7100.6 2.3 26 (0.5) 324.3 0.0

White 29 977 (69.0) 358 557.4 8.3 3279 (69.1) 39 342.8 8.6

Neighbourhood 
income quintile

Missing 7862 (18.1) 96 907.8 3.3 910 (19.2) 11 200.8 3.9

1 (lowest) 13 336 (30.7) 159 367.3 8.3 1693 (35.7) 20 362.9 7.6

2 8381 (19.3) 100 458.6 7.9 858 (18.1) 10 302.9 8.7

3 5892 (13.6) 70 743.8 7.4 573 (12.1) 6920.5 7.4

4 4674 (10.8) 56 102.0 7.8 393 (8.3) 4698.7 8.7

5 (highest) 3274 (7.5) 39 162.8 8.1 320 (6.7) 3775.0 10.1

Admissions to 
provincial custody 
2000–2012

1 14 238 (32.8) 169 333.2 7.8 1885 (39.7) 22 714.8 5.9

2–4 14 678 (33.8) 175 775.7 7.6 1392 (29.3) 16 653.5 8.0

≥ 5 14 503 (33.4) 177 633.4 5.9 1470 (31.0) 17 892.6 8.3

Transferred to 
federal facility 
2000–2012

No 38 680 (89.1) 464 590.0 7.4 4480 (94.4) 53 968.8 7.5

Yes 4739 (10.9) 58 152.2 4.8 267 (5.6) 3292.1 3.3
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undetermined intent (i.e., events for which it is unclear whether 
they were accidentally or purposefully inflicted) (8.7).

Considering certain behavioural risk factors in people aged 
25 years and older, the standardized mortality ratio was 40.0 
for alcohol-related diseases, 14.5 for drug-related diseases, 
and 6.4 for deaths due to smoking-related diseases (Table 2).

Looking at deaths by period subsequent to the first release 
from provincial custody, the crude mortality rate from all 
causes did not differ significantly over time. In contrast, for 
overdose and suicide, the rate was higher in the weeks after 
release than later in the postrelease period, at 2.3 (95% CI 0.6–
6.0) deaths due to overdose per 1000 person-years in the first 
2 weeks after release compared with 0.4 (95% CI 0.3–0.5) per 
1000 person-years after 26 weeks postrelease, and 2.3 (95% CI 
1.0–4.6) deaths per 1000 person-years due to suicide in the 
first 4 weeks postrelease compared with 0.4 (95% CI 0.3–0.5) 
per 1000 person-years after 52 weeks postrelease. As shown in 
Figure 3, the standardized mortality ratio decreased from the 
immediate postrelease period to later periods postrelease for 
deaths due to all causes, overdose and suicide, respectively. 
The standardized mortality ratio for deaths in the first month 
postrelease was 5.8, a large proportion of which is due to 
deaths from overdose, with standardized mortality ratios for 
overdose of 56.0 (95% CI 15.3–143.4) in the first 2 weeks and 
29.0 (95% CI 3.5–104.8) between weeks 2 and 4 postrelease, 
and deaths from suicide, with standardized mortality ratios for 
suicide of 14.0 (95% CI 2.9–40.9) in the first 2 weeks and 24.2 
(95% CI 7.9–56.5) in weeks 2 to 4 postrelease.

Life expectancy contingent on survival to age 25 was 72.3 
(95% CI 70.6–74.0) years for women and 73.4 (95% CI 72.6–
74.1) years for men who were incarcerated in 2000.

Interpretation

In this Canadian study examining long-term mortality in peo-
ple who have experienced incarceration, we found a high 

death rate in people who experienced incarceration. Over the 
12-year follow-up period, 8.6% of people died, with a crude 
rate of 7.1 deaths per 1000 person-years and a mean age at 
death of 47.5 years. Controlling for age, people in the incar-
cerated sample were 4 times more likely to die than the gen-
eral population, and almost twice as likely to die while in cus-
tody. Many of the deaths were due to preventable and 
treatable causes, including 13.6% of deaths due to overdose, 
10.1% to ischemic heart disease, and 8.2% to suicide and self-
inflicted injury. The life expectancy of people incarcerated in 
2000 was 73.4 years for men and 72.3 for women, which is 
4.2 years less for men and 10.6 years less for women com-
pared with the general population.44

The high mortality in this cohort is consistent with the 
findings of recent studies from other countries.2,32,33 Also con-
sistent with other studies,2 we found that standardized mortal-
ity rates were particularly high for women, and we also noted 
that mortality seemed lower in people with longer periods of 
incarceration and higher in people who self-identified as 
white or Aboriginal, which deserves further attention in future 
research. Other studies have identified that people who expe-
rience incarceration are at greater risk of overdose, especially 
in the weeks after release,2,32,49 suggesting a role for interven-
tions including diversion programs for people with addictions, 
training in overdose prevention and distribution of naloxone 
before release or after release including through probation 
and parole programs, access to opioid substitution therapies 
and drug treatment programs, and appropriate use of pre-
scribed opioids.32,50 Other studies have also noted high rates of 
death due to HIV and hepatitis C,32,33 each of which caused 
2% of deaths in this cohort. That notwithstanding, the 
increased risk of death due to almost all causes and behav-
ioural risk factors (Table 2) compared with the general popu-
lation indicates that upstream and broad interventions are also 
needed for this population,8 for example, programs focused on 
behavioural factors such as smoking and alcohol use,51 release 

Table 1 (part 2 of 2): Characteristics and rates of death between 2000 and 2012 in people admitted to provincial correctional 
facilities in Ontario in 2000 (n = 48 166)

Characteristic

Men Women

No. (% of men)
Person-
years

Mortality per 
1000 person-

years
No. (% of 
women)

Person-
years

Mortality per 
1000 person-

years

Total time in 
provincial custody 
2000–2012

< 1 wk 8006 (18.4) 95 893.8 6.5 1358 (28.6) 16 406.6 5.4

1 wk to < 1 mo 5676 (13.1) 67 742.7 7.8 863 (18.2) 10 251.7 8.5

1 mo to < 3 mo 6971 (16.1) 82 747.9 8.6 787 (16.6) 9436.5 8.5

3 mo to < 6 mo 6072 (14.0) 72 872.6 7.6 628 (13.2) 7479.5 10.0

6 mo to < 1 yr 6132 (14.1) 73 685.2 7.9 534 (11.2) 6514.6 7.8

1 yr to < 2 yr 5384 (12.4) 65 483.8 6.8 395 (8.3) 4895.8 5.5

2 yr to < 3 yr 2445 (5.6) 30 188.5 4.9 114 (2.4) 1430.7 4.9

≥ 3 yr 2733 (6.3) 34 127.7 3.5 68 (1.4) 845.4 ≤ 5.9*

*To decrease the risk of identifying individuals, we indicated ≤ 5 as the number of people and used 5 as the numerator to calculate the percentage in cells in which there 
were 5 or fewer persons, and we used 5 as the numerator to calculate mortality in categories in which there were 5 or fewer deaths.
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planning and the provision of case management at the time of 
release,52 and improving linkage with and access to primary 
care.53 Recognizing that competing causes of death likely con-
tribute to an underestimate of the risk of death for any specific 
cause examined, such interventions have the potential to nar-
row the large gap in mortality between people who experience 
incarceration and the general population.

Strengths and limitations 
This study has several noteworthy strengths and limitations. 
We used data on a large sample of people who experienced 
provincial incarceration, which allowed us to identify causes of 
death that occur less frequently and are amenable to interven-
tion, such as bloodborne infections,8 and the sample was rep-
resentative of those who experience provincial incarceration 
in Ontario because we included all those admitted in a year. 
Because almost all people who are admitted to federal custody 
are first admitted to provincial custody in Canada, estimates 
of overall mortality (though not mortality postrelease or in 
custody), include people who were transferred to federal cus-
tody. The long period of follow-up allows examination of 
mortality by time in custody and over periods of time after 
release. We achieved a very high rate of linkage of data from 
the Ontario Ministry of Community Safety and Correctional 
Services with health administrative databases, with over 80% 
of cohort members linked deterministically using provincial 
health card numbers and 97.4% linked in total. There were 
no missing data for variables provided by the Ontario Minis-
try of Community Safety and Correctional Services (Table 1), 
with the exception of neighbourhood income quintile, which 
is likely due to a large proportion of people reporting no fixed 

address at the time of admission to custody.54 This suggests 
that these data were complete; however, we are unable to oth-
erwise assess the quality of data.

Regarding limitations, we did not have data on health status, 
risk behaviours or criminological history, and these data would 
allow a more nuanced assessment of the distribution of risk 
across a heterogeneous population. There may have been 
errors in data linkage despite the use of a validated procedure 
for probabilistic linkage.40 Linkage to data on people who had 
not been incarcerated would likely underestimate the absolute 
and relative mortality in this cohort, assuming death rates are 
higher in people with a history of incarceration. A significant 
number of people in the Ontario Ministry of Community 
Safety and Correctional Services data set had more than 
1 OHIP number across admissions, contributing to about 6.9% 
of the final sample having more than 1 IKN, which is unusually 
high. Having multiple IKNs may be due to multiple aliases,55 to 
losing identification or not having identification at the time of 
admission to custody, or to clerical errors in data entry at 
admission to custody. If aliases represent people having multi-
ple identities that are not shared with others, then inclusion of 
multiple IKNs would not affect outcome classification, whereas 
if aliases are identities that are shared with others, the inclusion 
of multiple IKNs could lead to an overestimate of deaths. Fur-
ther, we did not capture deaths in cohort members that 
occurred outside of Ontario, which would likely lead to an 
underestimate of deaths in those with a history of incarcera-
tion.2 We did not ascertain the date of release from federal cus-
tody in people who were transferred to federal facilities, and 
therefore we could not determine the total postrelease mortal-
ity. We also did not separately examine causes of death for 
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Table 2: Observed and expected* deaths between 2000 and 2012 for people admitted to provincial correctional facilities in Ontario 
in 2000, by ICD-9 chapter and for selected preventable causes of death

Cause of death
Observed 
deaths, no.

Expected 
deaths, no.

Standardized mortality 
ratio (95% CI)

Mean age at 
death, yr

All deaths† 4126 1037 4.0 (3.9–4.1) 47.5

Cause unknown 130 – – 43.4

By ICD-9 chapter

1. Infectious and parasitic diseases 224 30.2 7.4 (6.5–8.5) 48.2

HIV 96 11.4 8.5 (6.9–10.3) 43.3

Sepsis 24 7.5 3.2 (2.1–4.8) 56.3

Viral hepatitis 87 6.4 13.5 (10.8–16.7) 51.1

2. Neoplasms 600 380.3 1.6 (1.5–1.7) 56.1

Breast‡ 7 7.5 0.9 (0.4–1.9) 54.7

Cervix‡ ≤ 5** ** 3.6 (1.0–9.3) 41.0

Colon, rectum and anus 37 35.9 1.0 (0.7–1.4) 60.8

3. Endocrine, nutritional and metabolic diseases, and 
immunity disorders

120 39.2 3.1 (2.5–3.7) 52.4

Diabetes 90 27.3 3.3 (2.7–4.1) 53.3

4. Diseases of the blood and blood-forming organs ≤ 5** ** 0.5 (0.1–1.9) 44.5

5. Mental disorders 174 20.5 8.5 (7.3–9.9) 47.5

6. Diseases of the nervous system and sense organs 61 36.3 1.7 (1.3–2.2) 49.2

Epilepsy 19 3.7 5.2 (3.1–8.1) 46.3

7. Diseases of the circulatory system 653 212.9 3.1 (2.8–3.3) 54.3

Cerebrovascular disease 80 32.1 2.5 (2.0–3.1) 54.8

Hypertensive disease 15 5.1 3.0 (1.7–4.9) 52.1

Ischemic heart disease 416 123.6 3.4 (3.1–3.7) 55.7

8. Diseases of the respiratory system 135 46.5 2.9 (2.4–3.4) 56.4

Pneumonia 39 12.5 3.1 (2.2–4.3) 55.1

9. Diseases of the digestive system 303 48.3 6.3 (5.6–7.0) 51.5

10. Diseases of the genitourinary system 18 11.4 1.6 (0.9–2.5) 57.7

12. Diseases of the skin and subcutaneous tissue ≤ 5** ** 3.1 (0.6–9.0) 59.3

13. Diseases of the musculoskeletal system and 
connective tissue

≤ 5** ** 0.3 (0.0–1.1) 62.5

14. Congenital anomalies ≤ 5** ** 0.1 (0.0–0.8) 50.0

16. Symptoms, signs, and ill-defined conditions 123 32.6 3.8 (3.1–4.5) 43.0

17. Injury and poisoning 1575 226.4 7.0 (6.6–7.3) 39.9

Accidental falls 59 8.8 6.7 (5.1–8.7) 50.2

Events of undetermined intent 132 15.2 8.7 (7.3–10.3) 40.5

Excessive cold 11 1.3 8.6 (4.3–15.4) 47.3

Homicide 169 11.4 14.8 (12.7–17.2) 33.2

Legal intervention 10 0.3 37.0 (17.8–68.1) 34.0

Overdose 563 27.7 20.3 (18.7–22.1) 41.4

Suicide and self-inflicted injury 340 78.4 4.3 (3.9–4.8) 39.4

By risk factor§

Alcohol-related diseases 243 6.1 40.0 (35.2–45.4) 51.8

Drug-related diseases¶ 58 4.0 14.5 (11.0–18.7) 42.5

Smoking-related diseases 337 52.5 6.4 (5.8–7.1) 57.9

Note: CI = confidence intervals. ICD-9 = International Classification of Diseases, 9th revision.
*Expected rates are adjusted for age, and we used age groups of 5 years for people aged ≥ 15 in Canada in 2006, unless otherwise specified.
†Standardized to the Ontario population in 2006.
‡Includes women only.
§These are diseases that are attributable in whole or in part to the risk factor as defined by Statistics Canada,41 and these data include people aged 25 and older only.
¶For some age strata, the number of deaths was too low for Statistics Canada to report (i.e., < 5), and we assumed the maximum number of 4 expected deaths to provide 
the most conservative estimate of the standardized mortality ratio.
**To decrease the risk of identifying individuals, we indicated ≤ 5 in cells in which there were 5 or fewer observed deaths and left the number of expected deaths blank.



Research

CMAJ  OPEN

E160 CMAJ OPEN, 4(2) 

those who were transferred to a federal facility, which may be 
different than the causes of death for those who were incarcer-
ated only in provincial facilities during the follow-up period.

Conclusion
Although being in custody is a temporary state, it is conceiv-
able that spending any time in custody may serve as a flag for a 
high risk of adverse health outcomes such as death. This per-
spective leads to 2 considerations: people who have spent any 
time in custody should be recognized as being at increased risk 
of death, and time in custody should be viewed as an opportu-
nity to identify risk and to intervene to mitigate risk. Although 
in Canada the median length of time in provincial or territorial 
custody is only days to weeks,3 most people in this cohort 
spent more than 3 months in custody over the period of 
follow-up; this large amount of time could be used to provide 
or to link with programs and services to improve health.8 We 
suggest a greater focus in Canada on defining health status and 
improving health in people who experience incarceration, with 
potential benefits for the whole population.9
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