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Abstract

Objectives

We aimed to explore whether mortality data are consistent with the view that aging is accel-
erated for people with a history of incarceration compared to the general population, using
data on mortality rates and life expectancy for persons in Ontario, Canada.

Methods

We obtained data from the Ontario Ministry of Community Safety and Correctional Services
on all adults admitted to provincial correctional facilities in Ontario in 2000, and linked these
data with death records from provincial vital statistics between January 1, 2000 and Decem-
ber 31, 2012. We used life table methods to calculate mortality rates and life expectancies
for this cohort by sex and 5-year age group. We similarly generated population comparison
rates using publicly available data for the general population of Ontario in 2006 as the mid-
point of the follow up period. We compared these mortality indices between the 2000
Ontario prison cohort and the general population by age group and sex.

Results

The difference in all-cause mortality rates between the 2000 Ontario prison cohort and the
general population was greatest for younger adults, with the prison cohort experiencing
rates of death that would be expected for persons at least 15 years older at ages 20 to 44 for
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men and ages 20 to 59 for women. Life expectancy in the 2000 Ontario prison cohort was
most similar to life expectancy of persons five years older in the general population at age
intervals 20 to 45 in men and 20 to 30 in women.

Conclusions

For most of adulthood, life expectancy and mortality rates are worse for adults with a history
of incarceration than for the general population in Ontario, Canada. However, the associa-
tion between mortality and incarceration status is modified by age, with the greatest relative
burden of mortality experienced by younger persons with a history of incarceration and mod-
ified by sex, with worse relative mortality in women. Future research should explore the
association between incarceration status and markers of aging including mortality, morbidity
and physical appearance.

Background

A commonly advanced assertion in research, clinical and policy settings is that people who
experience incarceration age at a faster rate compared to the general population, and specifi-
cally that the physiological age of prisoners is 10 to 15 years greater than their chronological
age [1-5]. The meaning of this claim is unclear, as accelerated aging could imply looking older
[1] or having morbidity or mortality indices expected of older persons. Irrespective of the
operational definition, there is a lack of evidence regarding whether people who experience
incarceration age more quickly than those who do not experience incarceration.

The concept of physiological or biological age recognizes that individuals experience aging
processes at different rates, and differences in aging may not be adequately represented by
chronological age [6]. At the individual level, if a person had a higher level of an age-related
parameter than would be expected for their chronological age peers, we would consider that
person’s physiological or biological age to be higher than their chronological age. Extrapolating
this concept to the population level, if members of one population had, on average, a higher
prevalence or mean level of an age-related parameter than members of a comparator popula-
tion, then we would consider the biological or physiological age of the first population to be
increased relative to their chronological age.

Understanding whether, why and in what ways people who experience incarceration expe-
rience accelerated aging is important from health and public policy perspectives. Appearing
older may affect life trajectories in diverse ways, for example affecting employment opportuni-
ties [7] or treatment by police, justice and health systems. Understanding the health status of
this population is important for health care providers as they care for patients and for adminis-
trators to inform decision-making regarding health care services and institutional program-
ming. Finally, there may be opportunities to intervene to prevent accelerated aging if it is
occurring in this population.

To date there has been no empirical examination of the supposition that people who experi-
ence incarceration age more quickly compared to the general population. Our objective was to
explore whether mortality data are consistent with the assertion that aging is accelerated for
people who experience incarceration compared to the general population, using data on mor-
tality rates and life expectancy. We conducted analyses using population-based data on people
who had experienced incarceration and the general population in Ontario, Canada.
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Methods
Population

We defined the “2000 Ontario prison cohort” as all persons who were admitted to a provincial
correctional facility for adults in Ontario in 2000, regardless of the length of time spent in cus-
tody or whether they had been detained prior to sentencing (“remanded”) or sentenced
(“incarcerated”); in this manuscript, we use the term “incarcerated” to include both groups.
The 2000 Ontario prison cohort includes persons who were subsequently transferred to the
federal system, i.e. those who were sentenced to two or more years in custody.

We defined the total population of Ontario, Canada as the general population.

Data sources

The Ontario Ministry of Community Safety and Correctional Services (MCSCS) provided
demographic data, health card numbers and information on deaths while under supervision
for the 2000 Ontario prison cohort. These data were transferred from the MCSCS to the Insti-
tute for Clinical Evaluative Sciences (ICES), an independent, nonprofit organization funded
by the Ontario Ministry of Health and Long-Term Care. We linked these persons to people in
the Registered Persons Database, which is a roster of all people eligible for the Ontario Health
Insurance Plan, and through the Registered Persons Database, we accessed a unique encrypted
health card number that identifies individuals across databases at ICES, including the Ontario
Registrar General Death database. We conducted deterministic linkage using health card num-
bers when provided by the MCSCS, or else probabilistic linkage using name, sex and date of
birth, with clerical review of gray area matches when needed [8]. In the Ontario Registrar Gen-
eral Death database, we accessed data for the 2000 Ontario prison cohort on deaths in custody
or in the community between January 1, 2000 and December 31, 2012. Details regarding data
linkage and outcome definition are provided elsewhere [9].

For the general population, we accessed publicly available data from Statistics Canada for
Ontario for 2006, which is the midpoint of the follow up period, including the number of
deaths and persons at risk of death by age group and sex from the Canadian Socio-Economic
Information Management System (CANSIM) Tables 102-0504 and 109-5325 [10], and life
expectancy by age and sex from the Canadian Human Mortality Database [11].

Analyses

We included data for all persons in the 2000 Ontario prison cohort, but excluded person-years
of contribution to ages younger than 20 for men and women and to ages older than 79 for
men and 69 for women because of limited data.

For the 2000 Ontario prison cohort, we used abridged life table methods to calculate mor-
tality rates [12, 13], i.e. considering the number of deaths at each age and the number of years
contributed to each age during the follow up period between 2000 and 2012. We calculated
mortality rates and their 95% confidence limits by 5-year age group and by sex [14].

We compared mortality rates between the 2000 Ontario prison cohort and the general pop-
ulation. We did not calculate 95% confidence limits for the mortality rate point estimates for
the general population, as we assumed that the sample size approached the population size,
such that sampling error would be minimal and the confidence interval would approach zero
[15]. We considered the difference between populations to be significant if the 95% confidence
limit for the 2000 Ontario prison cohort did not overlap with the point estimate for the general
population [16]. We identified the mortality rate in the general population that was most simi-
lar to—but not higher than (as a conservative measure)—the mortality rate in the 2000 Ontario
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prison cohort for each age group. We then calculated the difference in years of age between the
age group for the 2000 Ontario prison cohort and the age group in the general population with
the most similar mortality rate.

We calculated life expectancies by sex and at various age intervals for the 2000 Ontario
prison cohort and the general population using abridged life tables [12, 13] and corresponding
95% confidence intervals [14]. The life expectancy refers to the number of years of life remain-
ing at each age interval, and is derived based on the conditional probability of survival in each
subsequent age interval. Similar to the comparison of mortality rates, we identified the age at
which the life expectancy in the general population was most similar to—but not less than (as
a conservative measure)—the life expectancy in the 2000 Ontario prison cohort for each age
interval by sex.

The study was approved by the Ministry of Community Safety and Correctional Services
Research Committee and by the St. Michael’s Hospital Research Ethics Board. Consistent with
Article 5.5A of the Canadian Tri-Council Policy regarding the secondary use of data [17], no
written or verbal consent was obtained from participants for the secondary use of these data.

Results

We achieved linkage with health administrative data for 97.4% of persons in the 2000 Ontario
prison cohort (48,166/49,470) [9]. The mean length of follow up was 12.0 years for men and
12.1 years for women in the 2000 Ontario prison cohort, and the majority of the follow up
period was spent in the community and not in custody: 6.6% of person-years for men and
3.4% for women were spent in provincial custody and 4.8% of men and 3.3% of women were
transferred to federal custody.

Table 1 shows the age distribution of persons in the 2000 Ontario prison cohort at the time
of initial admission to provincial custody in 2000.

Table 1. Age distribution by sex of persons in the 2000 Ontario prison cohort* at the time of initial
admission to provincial correctional facilities in Ontario in 2000.

Age group Men N = 43,419 (%) Women N = 4,747 (%)

15-19 4,054 (9.3) 411 (8.7)
20-24 8,257 (19.0) 752 (15.8)
25-29 6,349 (14.6) 684 (14.4)
30-34 6,942 (16.0) 878 (18.5)
35-39 6,936 (16.0) 901 (19.0)
40-44 5,009 (11.5) 567 (11.9)
45-49 2,805 (6.5) 306 (6.4)
50-54 1,565 (3.6) 117 (2.5)
55-59 771(1.8) 74 (1.6)
6064 395 (0.9) 32(0.7)
65-69 206 (0.5) 21(0.4)
70-74 85 (0.2) <5t (<0.1)
75-79 37 (0.1) <5t (<0.1)
>80 8(0.0) <5t (<0.1)

*Persons admitted to provincial correctional facilities for adults in Ontario in 2000.

TTo decrease the risk of identifying individuals, we indicated <5 as the number of people in cells in which
there were 5 or fewer persons. For the percentage, we indicated the true percentage if the value didn’t
change for numerators between 0 and 5, or else we used 5 as the numerator and indicated the value as less
than or equal to the result.

https://doi.org/10.1371/journal.pone.0175837.t001
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Fig 1. Mortality rate for men in the 2000 Ontario prison cohort* and general populationt of Ontario by age group.
*Men admitted to provincial correctional facilities for adults in Ontario in 2000 with follow up for death to 2012. 95% confidence
intervals are indicated. tDeath rate for men in Ontario population in 2006.

https://doi.org/10.1371/journal.pone.0175837.9001

The mortality rate for men was significantly higher in the 2000 Ontario prison cohort com-
pared to the general population for all age groups (Fig 1).

For women, the mortality rate was significantly higher in the 2000 Ontario prison cohort
than in the general population for age groups 20-24 to 60-64 and there was no significant dif-
ference between the cohort and general population for those in age group 65-69 (Fig 2).

For each sex, we identified the general population age group with the death rate that was
closest to (but not higher than) the death rate for each age group in the 2000 Ontario prison
cohort and then calculated the difference in years between these two age groups (Table 2). For
men in the 2000 Ontario prison cohort, the death rate was closest to the general population
death rate of persons 25 years older for those in age group 20-24; 20 years older for those in
age group 25-29; 15 years older for those aged 30-34, 35-39 and 40-44; 10 years older for
those aged 45-49, 50-54 and 55-59; 5 years older for aged 60-64 and 65-69; and the same age
for those aged 70-74 and 75-79. For women in the 2000 Ontario prison cohort, the death rate
was closest to the general population death rate for persons 25 years older for those aged 20-
24; 20 years older for those between ages 25 and 49; 15 years older for those aged 50-54 and
55-59; 10 years older for those aged 60-64; and 5 years older for those aged 65-69.

Life expectancies for men and women in the 2000 Ontario prison cohort and general popu-
lation are shown in Figs 3 and 4, respectively. Life expectancy was significantly lower for men
in the 2000 Ontario prison cohort compared to the general population at age intervals 20 to 79
and for women at age intervals 20 to 60. There was no significant difference in life expectancy
between groups for women at age interval 65. Comparing those in the 2000 Ontario prison
cohort and the general population, the difference in life expectancy at age 20 was 7.3 years for
men and 5.7 years for women.
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Fig 2. Mortality rate for women in the 2000 Ontario prison cohort* and general populationt of Ontario, by age group.
*Women admitted to provincial correctional facilities for adults in Ontario in 2000 with follow up for death to 2012. 95%
confidence intervals are indicated. tDeath rate for women in Ontario population in 2006.
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Table 2. Comparing mortality rates across age groups between the 2000 Ontario prison cohort* and general populationt of Ontario, by sex.

age Men Women
group death rate per 1,000 person years (95% Cl) | A years for death death rate per 1,000 person years (95% Cl) | A years for death
2000 Ontario prison general ratef 2000 Ontario prison general ratef
cohort population cohort population
20-24 2.6(2.1,3.0) 0.7 25 1.7 (0.5, 3.4) 0.3 25
25-29 2.8(2.4,3.2) 0.6 20 2.4(1.3,3.6) 0.3 20
30-34 3.5(3.1,3.9) 0.7 15 3.6 (2.4,4.8) 0.4 20
35-39 4.4 (3.9,4.9) 1.0 15 5.6(4.1,7.1) 0.6 20
40-44 6.3 (5.8, 6.8) 1.5 15 6.9 (5.2,8.7) 0.9 20
45-49 8.9(8.1,9.6) 25 10 11.0 (8.5, 13.4) 1.6 20
50-54 13.2(12.1, 14.3) 4.1 10 13.5(10.1, 16.9) 2.7 15
55-59 18.6 (16.9, 20.4) 6.2 10 19.9 (14.2, 25.9) 3.8 15
60-64 23.1(20.2, 26.0) 10.3 5 23.3(13.7,33.4) 6.4 10
65-69 36.1(30.9, 41.5) 15.8 5 21.3(7.4,35.1) 9.7 5§
70-74 42.9 (34.5,51.2) 26.1 0 - 16.3 -
75-79 69.1 (52.8, 85.6) 43.3 0 - 60.9 -

*Persons admitted to provincial correctional facilities for adults in Ontario in 2000 with follow up for death to 2012.
TDeath rate for Ontario population in 2006.
*The difference in years between the age group for the 2000 Ontario prison cohort and the corresponding age group for the general population that has the
death rate that is most similar but not higher.
$The difference in mortality rates between the 2000 Ontario prison cohort and general population for this age group was not statistically significant.

https://doi.org/10.1371/journal.pone.0175837.t1002

PLOS ONE | https://doi.org/10.1371/journal.pone.0175837  April 14,2017

6/11


https://doi.org/10.1371/journal.pone.0175837.g002
https://doi.org/10.1371/journal.pone.0175837.t002
https://doi.org/10.1371/journal.pone.0175837

@° PLOS | ONE

Incarceration and aging

60

Ul
o

N
o

Years of life remaining
N w
o o

10

20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79
Age

@=(=»?000 Ontario prison cohort general population

Fig 3. Life expectancy for men in the 2000 Ontario prison cohort* and general populationt of Ontario, by age interval.
*Men admitted to provincial correctional facilities for adults in Ontario in 2000 with follow up for death to 2012. 95% confidence
intervals are indicated. tLife expectancy for men in the Ontario population in 2006.

https://doi.org/10.1371/journal.pone.0175837.9003

The life expectancy of persons in the 2000 Ontario prison cohort was most similar to (but
not lower than) the life expectancy for person in the general population five years older at age
intervals 20 to 45 for men and for women at age intervals 20 to 30. The life expectancy was
most similar to (but not lower than) the life expectancy in the general population for those at
the same age interval for men at age intervals 50 to 79 and for women at age intervals 35 to 69.

Discussion

As indicated by mortality rates and life expectancy, mortality risk is greater for persons who
experience incarceration than for the general population across most of adulthood. However,
the increased mortality burden is not evenly distributed across age groups or by sex. Younger
adults and women who experience incarceration in Ontario have a particularly high burden of
mortality relative to the general population. For persons aged 20 to 24, men and women in the
2000 Ontario prison cohort had mortality rates that would be expected for persons in the gen-
eral population who were 25 years older. Further, men aged 25 to 44 and women aged 25 to 59
in the 2000 Ontario prison cohort had mortality rates that would be expected for persons in
the general population who were 15 to 20 years older. Similarly, for both men and women, the
difference in life expectancy between persons in the 2000 Ontario prison cohort and the gen-
eral population was greatest at younger ages.
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These findings are consistent with the view that across most of adulthood, persons who
experience incarceration experience accelerated aging, as indicated by mortality data. How-
ever, adjusting a prisoner’s age uniformly by 10 to 15 years (as the commonly advanced asser-
tion suggests) would be overly simplistic, as age and sex seem to modify the effect of a history
of incarceration on mortality rate and life expectancy: a history of incarceration was associated
with the greatest relative mortality burden in early adulthood and women with a history of
incarceration had particularly high mortality rates [18].

There are several limitations to this study that may affect internal and external validity.
Regarding internal validity, the follow up period for this retrospective cohort was long at over
12 years, which is important because mortality rates are higher in the immediate post-release
period [9, 19-21] and overrepresentation of high risk periods would lead to underestimation
of life expectancy for the 2000 Ontario prison cohort. However, the estimates of life expectancy
for the 2000 Ontario prison cohort assume that the risk of death for someone at age 70 during
the follow up period is the same as the risk of death would be at age 70 for someone currently
in their 20s, i.e. assumes the absence of period and cohort effects [12], which is likely inaccu-
rate and may lead to an underestimation of life expectancy. Studies with even longer follow up
periods would more accurately estimate long-term mortality rates and associated life expec-
tancy of prisoners. As there were relatively few person-years in the youngest and oldest age
groups, we limited our analyses to men aged 20 to 79 and women aged 20 to 69, recognizing
that very small sample sizes may yield unstable estimates. We note that the sample sizes for
the older age groups that we included may not have adequate power for direct comparison
between the 2000 Ontario prison cohort and the general population, especially for women. We
are unable to assess the validity of the probabilistic matching for this population with available
data. Regarding external validity, the relationship between age and mortality indices in people
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who have experienced incarceration may vary by region and country. Further, these data on
persons who were incarcerated in 2000 may no longer accurately reflect the mortality rates of
persons currently incarcerated.

At a conceptual level, the use of all-cause mortality as an indicator of aging is imperfect,
and the significance of this limitation depends on how one defines aging. If we define aging as
the “persistent decline in the age-specific fitness components of an organism due to internal
physiological deterioration” [22], then all-cause mortality may not be an appropriate indicator
of aging since a large proportion of deaths in this population is due to external causes such as
overdose and suicide as opposed to a gradual process contributing to physiological deteriora-
tion [9]. However, if we define aging as “a progressive increase throughout life, or after a given
stadium, in the likelihood that a given individual will die, during the next succeeding unit of
time, from randomly distributed causes” [23], then all-cause mortality would be an appropri-
ate indicator of aging.

With these limitations in mind, further research is indicated to elucidate the association
between a history of incarceration and aging. First, researchers should reproduce these analy-
ses in other jurisdictions using mortality data with long-term follow up. Subject to sample size
considerations, this should include analyses of death from so-called “natural” [24] causes such
as cancer and cardiovascular diseases and exclude deaths from intentional and unintentional
injuries, as well as all-cause mortality. Second, studies should be conducted to assess whether
morbidity indices such as prevalence suggest accelerated aging in people who experience
incarceration, including for chronic diseases. Third, researchers should conduct studies to
examine whether prisoners appear older than their chronological age from the perspectives of
relevant persons such as police and correctional officers, health care workers, and potential
employers.

In addition to suggesting a need for further research on whether people who experience
incarceration age prematurely, our study adds to a growing body of literature documenting
increased burden of mortality in people who experience incarceration. There is an urgent need
for tailored programs, policies and services in custody and post-release to reduce mortality in
this population.

We issue two important cautions regarding the interpretation of these results. First, while
the ecologic fallacy is implied in this discussion [12], even if people with a history of incarcera-
tion have a mean life expectancy which is significantly lower than the life expectancy for the
general population, this does not mean that an individual prisoner or person with a history of
incarceration will die at an earlier age than an individual without such a history. Clearly, indi-
vidual behavioural, social and genetic factors contribute to mortality, morbidity and physical
appearance. The erroneous interpretation of aggregate data regarding prisoner status and life
expectancy could lead to harm through precipitating behaviours of individuals with a history
of incarceration or contributing to inappropriate assessment and management of patients by
health care providers. Second, this study did not assess the specific contribution of incarcera-
tion to mortality or aging in this population. Instead, we explored whether people who experi-
ence incarceration experience accelerated aging, which could be attributable to factors
antecedent to incarceration, during incarceration, or subsequent to incarceration. For exam-
ple, there is overrepresentation in the prison population of persons with low income status,
persons with low educational attainment and Indigenous persons [25], each of which is associ-
ated with higher mortality rates and decreased life expectancy [10]. Of note, we followed per-
sons in the 2000 Ontario prison cohort for up to 12 years after the index admission to custody,
and the vast majority of the follow up time was spent in the community and not in custody.

In conclusion, these exploratory analyses suggest that people with a history of incarceration
do experience accelerated aging; however, the common assertion that their physiological age is
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10 to 15 years greater than their chronological age is not accurate for all age groups or for both
sexes. In an age of evidence-informed health care and public policy, we recommend further
work to define the association between incarceration status and aging, which could inform
appropriate health care, services and interventions for people who experience incarceration,
both in custody and after they return to the community.

Acknowledgments

We would like to acknowledge Kathy Underhill in the Ontario Ministry of Community Safety
and Correctional Services and Alexander Kopp and Alejandro Gonzalez at the Institute for
Clinical Evaluative Sciences. We appreciate the contributions to the study design and analyses
of Vladimir Shkolnikov at the Max Planck Institute for Demographic Research, Rostock, Ger-
many. This study was supported by the Institute for Clinical Evaluative Sciences (ICES), which
is funded by an annual grant from the Ontario Ministry of Health and Long-Term Care
(MOHLTC). The opinions, results and conclusions reported in this paper are those of the
authors and are independent from the funding sources. No endorsement by ICES or the
Ontario MOHLTC is intended or should be inferred.

Author Contributions
Conceptualization: FGK EMA RB SAK AM.
Data curation: FGK EMA.

Formal analysis: FGK EMA.

Funding acquisition: FGK.

Investigation: FGK EMA.

Methodology: FGK EMA.

Project administration: FGK.

Software: FGK EMA.

Validation: FGK EMA.

Visualization: FGK EMA.

Writing - original draft: FGK.

Writing - review & editing: FGK EMA RB SAK AM.

References

1. Aday RJ. Golden years behind bars: Special programs and facilities for elderly inmates. Federal Proba-
tion 1994. p. 47-54.

2. Mitka M. Aging prisoners stressing health care system. Jama. 2004; 292(4):423—4. https://doi.org/10.
1001/jama.292.4.423 PMID: 15280325

3. Loeb SJ, Abudagga A. Health-related research on older inmates: an integrative review. Research in
nursing & health. 2006; 29(6):556—65.

4. Williams BA, Stern MF, Mellow J, Safer M, Greifinger RB. Aging in correctional custody: setting a policy
agenda for older prisoner health care. American journal of public health. 2012; 102(8):1475-81. https://
doi.org/10.2105/AJPH.2012.300704 PMID: 22698042

5. Office of the Inspector General. The Impact of an Aging Inmate Population on the Federal Bureau of Pri-
sons. Department of Justice. 2016.

PLOS ONE | https://doi.org/10.1371/journal.pone.0175837  April 14,2017 10/11


https://doi.org/10.1001/jama.292.4.423
https://doi.org/10.1001/jama.292.4.423
http://www.ncbi.nlm.nih.gov/pubmed/15280325
https://doi.org/10.2105/AJPH.2012.300704
https://doi.org/10.2105/AJPH.2012.300704
http://www.ncbi.nlm.nih.gov/pubmed/22698042
https://doi.org/10.1371/journal.pone.0175837

@° PLOS | ONE

Incarceration and aging

10.

11.
12

13.
14.

15.
16.

17.

18.

19.

20.

21.

22,
23.
24,

25.

Borkan GA, Norris AH. Biological age in adulthood: Comparison of active and inactive U.S. males.
Human Biology. 1980; 52(4):787-802. PMID: 6970713

Harris K, Krygsman S, Waschenko J, Laliberte Rudman D. Ageism and the Older Worker: A Scoping
Review. Gerontologist. 2017.

Chong N. IARC Technical Reports No. 32: Automated Data Collection in Cancer Registration: Comput-
erized record linkage in cancer registries. In: International Agency for Research on Cancer, editor.
Lyon, France: World Health Organization,; 1998.

Kouyoumdjian F, Kiefer L, Wobeser W, Hwang SW. High mortality over 12 years of follow up in people
admitted to provincial custody in Ontario: A retrospective cohort study. Canadian Medical Association
Journal Open. 2016; 4(2):E153-E61.

Statistics Canada. CANSIM 2016 [cited 2016 May 11]. http://www5.statcan.gc.ca/cansim/home-
accueil.

Canadian Human Mortality Database 2016 [cited 2016 October 30]. www.demo.umontreal.ca/chmd

Szklo M, Nieto FJ. Epidemiology: Beyond the Basics. Sudbury, MA: Jones and Bartlett Publishers;
2007.

Rowland DT. Demographic Methods and Concepts. New York, USA: Oxford University Press; 2003.

Andreev EM, Jdanov D.A., Jasilionis D. Confidence estimation of demographic rates on example of
mortality rates. Demographic Review. 2015; 2(1):24-55.

Rosner B. Fundamentals of Biostatistics, 6th edition. United States of America: Duxbury; 2006.

Knezevic A. Overlapping confidence intervals and statistical significance: Cornell University Cornell
Statistical Consulting Unit; 2008 [cited 2017 January 7]. hitps://www.cscu.cornell.edu/news/statnews/
stnews73.pdf.

Canadian Institutes of Health Research, Natural Sciences and Engineering Council of Canada, Social
Sciences and Humanities Research Council of Canada,. Tri-Council Policy Statement: Ethical Conduct
for Research Involving Humans 2014. 2014.

van Dooren K, Kinner SA, Forsyth S. Risk of death for young ex-prisoners in the year following release
from adult prison. Australian and New Zealand journal of public health. 2013; 37(4):377-82. hitps://doi.
org/10.1111/1753-6405.12087 PMID: 23895482

Binswanger IA, Stern MF, Deyo RA, Heagerty PJ, Cheadle A, EImore JG, et al. Release from prison—a
high risk of death for former inmates. The New England journal of medicine. 2007; 356(2):157-65.
https://doi.org/10.1056/NEJMsa064115 PMID: 17215533

Forsyth SJ, Alati R, Ober C, Williams GM, Kinner SA. Striking subgroup differences in substance-
related mortality after release from prison. Addiction. 2014; 109(10):1676—-83. https://doi.org/10.1111/
add.12646 PMID: 24916078

Spittal MJ, Forsyth S, Pirkis J, Alati R, Kinner SA. Suicide in adults released from prison in Queensland,
Australia: a cohort study. Journal of epidemiology and community health. 2014; 68(10):993-8. https://
doi.org/10.1136/jech-2014-204295 PMID: 25009152

Rose MR. Evolutionary Biology of Aging. New York: Oxford University Press; 1991.
Comfort A. The Biology of Senescene. Edinburgh and London: Churchill Livingstone; 1979.

Statistics Canada. Vital Statistics- Death Database 2015 [cited 2016 November 14]. http://www23.
statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey& SDDS=3233.

Kouyoumdijian F, Schuler A, Hwang SW, Matheson FI. The health status of prisoners in Canada: A nar-
rative review. Canadian Family Physician. 2016; 62(3):215-22. PMID: 27427562

PLOS ONE | https://doi.org/10.1371/journal.pone.0175837  April 14,2017 11/11


http://www.ncbi.nlm.nih.gov/pubmed/6970713
http://www5.statcan.gc.ca/cansim/home-accueil
http://www5.statcan.gc.ca/cansim/home-accueil
http://www.demo.umontreal.ca/chmd
https://www.cscu.cornell.edu/news/statnews/stnews73.pdf
https://www.cscu.cornell.edu/news/statnews/stnews73.pdf
https://doi.org/10.1111/1753-6405.12087
https://doi.org/10.1111/1753-6405.12087
http://www.ncbi.nlm.nih.gov/pubmed/23895482
https://doi.org/10.1056/NEJMsa064115
http://www.ncbi.nlm.nih.gov/pubmed/17215533
https://doi.org/10.1111/add.12646
https://doi.org/10.1111/add.12646
http://www.ncbi.nlm.nih.gov/pubmed/24916078
https://doi.org/10.1136/jech-2014-204295
https://doi.org/10.1136/jech-2014-204295
http://www.ncbi.nlm.nih.gov/pubmed/25009152
http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3233
http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3233
http://www.ncbi.nlm.nih.gov/pubmed/27427562
https://doi.org/10.1371/journal.pone.0175837

University Library

o o A gateway to Melbourne's research publications

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Kouyoumdjian, FG; Andreev, EM; Borschmann, R; Kinner, SA; McConnon, A

Title:
Do people who experience incarceration age more quickly? Exploratory analyses using
retrospective cohort data on mortality from Ontario, Canada

Date:
2017-04-14

Citation:

Kouyoumdjian, F. G., Andreev, E. M., Borschmann, R., Kinner, S. A. & McConnon, A.
(2017). Do people who experience incarceration age more quickly? Exploratory analyses
using retrospective cohort data on mortality from Ontario, Canada. PLOS ONE, 12 (4),
https://doi.org/10.1371/journal.pone.0175837.

Persistent Link:
http://hdl.handle.net/11343/197894

File Description:
Published version
License:

CCBY



