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Abstract

Background: People who experience incarceration have poor health across a variety of indicators, but we lack
population-level data on the health of females in particular. We examined the health status of females released
from provincial prison, and compared their data with data for males released from provincial prison and females
in the general population in Ontario, Canada in 2010.

Methods: We conducted a retrospective cohort study using linked correctional and health administrative data.
We compared sociodemographic data, morbidity, mortality, and use of health care for (1) females released from
provincial prison in 2010, (2) males released from provincial prison in 2010, and (3) age-matched females in the
general population.

Results: Females in the incarceration group (N=6,107) were more likely to have higher morbidity and specific
psychiatric conditions compared with the male incarceration group (N=42,754) and the female general pop-
ulation group (N=24,428). Their mortality rate postrelease was several times higher than that for the female
general population group. They used primary care more often than both comparator groups across all time
periods, and they used emergency departments more often compared with the female general population group
and in most periods postrelease compared with the male incarceration group. They also tended to have higher
rates of medical-surgical and psychiatric hospitalization.

Conclusion: Females who experience incarceration have worse health overall than males who experience incar-
ceration and females in the general population. Efforts should be made to reform programs and policies in the
criminal justice and health care systems to support and promote health for females who experience incarceration.
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Introduction While far fewer females than males experience incarcera-
tion, evidence indicates that females who experience incar-
EVIDENCE HAS SHOWN that people who experience incar-  ceration tend to have worse physical and mental health.'**
ceration, on average, have worse health than the rest of the ~ Overall, there is a paucity of information on the health status
population, with higher rates of mental illness and addictions, of females who experience incarceration. Existing research
self-harm and suicide, and communicable and chronic dis- has frequently focused on specific aspects of health such as
eases.'® Health status is particularly poor in the early days reproductive health and mental illness,”'® and is limited by
after release, as indicated by high rates of death, hospitaliza- its recency,"'*'! reliance on self-reported data," lack of large
tion, and emergency department use for high acuity issues.">  and population-based samples,'" and lack of comparator data
Improving the health of people who experience incarcera- for the general population.”'®!" We need recent, population-
tion should be a policy and programmatic priority to redress level health status data with relevant comparator groups to
population-level health inequity, and could prevent recidivism,  justify focusing resources on this population and setting and to
improve public safety, reduce unnecessary health care costs, support priority setting for targeted efforts to improve popu-
and prevent communicable disease transmission.’ lation health in prison and in the community.
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In this study, we used available health administrative data
to examine indicators of the health status of females who
were released from provincial prisons in Ontario in 2010. We
compared data on sociodemographic characteristics, mor-
bidity, mortality, and health care use with data for males who
experienced incarceration and for age-matched females in the
general population.

Methods
Context

We conducted this study in Ontario, Canada, and included
data for all 26 provincial prisons. In this article, we use the
term provincial prison for all provincial correctional facili-
ties, including jails, detention centers, and correctional cen-
ters, and the term incarceration to include people who are
detained or incarcerated.

Ontario provincial prisons hold people awaiting trial or
sentencing and people sentenced to <2 years in custody.
Provincial prisons are publicly funded and overseen by the
Ministry of the Solicitor General. In 2010/2011, the average
daily count of people in provincial prisons was 8,731.'

Ontario residents, including those in provincial prisons,
have hospitalizations and medically necessary physician
services paid for through the publicly funded Ontario Health
Insurance Plan (OHIP) system. At the time of prison ad-
mission, people are routinely assessed by a nurse. They are
then seen by a physician or nurse practitioner in the ensuing
weeks or sooner if medically indicated. Prescribed medica-
tions are paid for by the Ministry of the Solicitor General
while in prison. In the community, certain people have
prescribed medications paid for by the provincial govern-
ment, including based on age, financial need and employ-
ment status, or disability.13

Study design

We conducted a retrospective population-based cohort
study of all people released from provincial prisons in Ontario
in 2010 and age-matched females in the general population.

Participants

We used correctional and health data that were linked for
a related study.14 In brief, data on all adults released from
provincial prison in Ontario in 2010 were provided by the
Ontario Ministry of the Solicitor General, including name,
date of birth, sex, self-reported race, OHIP number, and dates
of prison admission and release, and reasons for release be-
tween 2005 and 2015. The data were transferred to ICES, an
independent organization funded by the Ontario Ministry of
Health, which holds health administrative data for Ontario
residents and linked as described previously.'*

For every female released from provincial prison, four age-
matched females were randomly selected from the Regis-
tered Persons Database, which includes information for all
people in Ontario who are eligible for OHIP coverage. We
considered females released from provincial prison to be the
exposed group, and we called this group the female incar-
ceration group. The unexposed groups were men released
from provincial prison, called the male incarceration group,
and age-matched females from the general population, called
the female general population group.
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Throughout this article, we refer to the two groups of in-
carcerated people as female or male. We did not have access
to data on gender. We used sex-based terminology except
when referring to populations in cited references that used
gender-based terminology.

Variables

We derived neighborhood income quintile based on the
postal code at time of prison admission or at the analogous time
for people in the female general population group. Race was
self-reported by people in the two incarceration groups; we
retained categories from the Ministry of the Solicitor General
(““Aboriginal” used for people who are Indigenous). Race data
were not available for the female general population group.

We accessed data on morbidity at time of initial release
from provincial prison in 2010 and on the corresponding date
for those in the female general population group. We selected
medical conditions with validated case definitions, that is, di-
abetes, hypertension, chronic obstructive pulmonary disease,
asthma, and HIV infection, based on ambulatory care data
(OHIP), emergency department data (National Ambulatory
Care Reporting System, or NACRS), and hospital admissions
data (Canada Institute for Health Information Discharge Ab-
stract Database, or DAD, and Ontario Mental Health Report-
ing System, or OMHRS).">"* We assessed mental illness
diagnoses using definitions from the Ontario Mental Health
and Addictions Scorecard and Evaluation Framework,20 that
is, for mood disorders, schizophrenia, substance-related dis-
orders, and anxiety disorders using OHIP, NACRS, DAD, and
OMHRS data.*' We applied the Johns Hopkins Adjusted
Clinical Groups System to each person to assess past year
number of aggregated diagnosis groups (ADGs),**** as an
indicator of morbidity burden.?”** We accessed data on deaths
from the Registered Persons Database. For health care utili-
zation, we examined primary care visits, emergency depart-
ment visits, medical-surgical hospitalizations, and psychiatric
hospitalizations.

Analysis

We followed people from the date of prison admission
leading to the first release in 2010 for people in the incarcera-
tion groups or the corresponding dates for each matched person
in the female general population group. We ended the follow-
up period at the earliest of death, loss of OHIP eligibility,
readmission to provincial prison for the incarceration groups, or
730 days after the date of release or the corresponding date in
the female general population group. We calculated person-
time at risk as the amount of time between the prison admission
and the end of the follow-up period. For the incarceration
groups, we did not include any subsequent incarcerations.

We examined health care use by period under study, that is,
in prison, and during days 0-6, 7-29, 30-89, 90-179, 180—
364, and 365-730 after release or the corresponding dates for
people in the female general population group, and by type of
health care. We calculated health care use rates for each
health care type and period by dividing the number of en-
counters or admissions for each type of health care by the
person-years (PYs) at risk. We calculated mortality rates for
the same time periods, except not for the period in prison
since we had included only people who were alive at the time
of release.
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FIG. 1. Rates of death (deaths/ 0.018 s il

PY) for males and females released ' ;

from provincial prison and females % 0.016 mismale gereral populationgroup

in the general population* in On- 0.014 -

tario in 2010, by days postrelease

from prison’. *The female general 2 0.012

population group was matched by 5 0.01 -
age to the female incarceration ®

group. For the incarceration lead- > 0-008 7
ing to initial release in 2010, or the ﬁ 0.006 -
corresponding period for the fe- o

male general population group. = 0.004 1
There were no deaths in the female 0.002 -

general population group during
the period corresponding to 0—6
days postrelease. PY, person-year.

0-6

To assess for between-group differences in prevalence and
rates, we used standardized differences, also referred to as
the “‘effect size,””** and we considered a difference of 0.10 or
greater to be meaningful, suggesting a nonnegligible differ-
ence between groups.”> We also calculated unadjusted rate
ratios for mortality rates and for each type of health care use
for the female incarceration group compared with the male
incarceration group and the female general population group,
respectively. We used generalized estimating equations with
a negative binomial model, and we controlled for correlation
due to matching.

Approval was received from the St. Michael’s Hospital
Research Ethics Board and the Hamilton Integrated Research
Ethics Board.

Results

We included 6,107 females and 42,754 males who were
released from provincial prison in 2010, and 24,428 females
who were matched by age to females in the incarceration
group. Total PYs of follow-up for each group are shown in
Supplementary Appendix S1.

7-29 30-89 90-179
Days post-release from prisont

180-364 365-730

Sociodemographic data, morbidity, and mortality

The age distribution was similar across groups, with a me-
dian age of 33 or 34 years (Table 1). More people in the two
incarceration groups lived in neighborhoods in each of the
lowest two income quintiles compared with the female general
population group. The median number of ADGs, the preva-
lence of asthma, and the prevalence of each of the psychiatric
conditions examined was higher for the female incarceration
group compared with both other groups. The prevalence of HIV
was higher in the female incarceration group compared with the
female general population group. The median length of incar-
ceration leading to initial release in 2010 was 6 days (inter-
quartile range [IQR] 3-20) for the female incarceration group,
which was shorter than the median length of incarceration for
the male incarceration group, which was 11 days (IQR 3-59).

Mortality rates were similar between the female and male
incarceration groups, and highest in the week after release of
all the postrelease periods (Supplementary Appendix S2 and
Fig. 1). The mortality rate was consistently higher for the
female incarceration group compared with the female general
population group, although the difference was significant
only in the period of 365-730 days postrelease.

TABLE 2. RATES OF PRIMARY CARE USE (VISITS/PY) FOR MALES AND FEMALES RELEASED FROM PROVINCIAL
PriSON AND FEMALES IN THE GENERAL POPULATION IN ONTARIO IN 2010

Standardized difference for
female incarceration group

Female Male Female general vs. male vs. female
Period relative incarceration incarceration population group, incarceration general

to time in prison® group, N=6,107  group, N=42,754 N=24,428 group population group

In prison 19.1 11.7 3.8 0.10 0.52

Postrelease 0-6 12.2 8.2 3.9 0.12 0.34

(days) 7-29 10.6 6.0 39 0.23 0.36

30-89 10.1 5.5 3.8 0.28 0.37

90-179 10.4 54 3.8 0.34 0.39

180-364 11.1 5.6 3.9 0.40 0.41

365-730 10.9 5.6 3.8 0.49 0.47

“For the incarceration leading to initial release in 2010, or the corresponding period for the female general population group.
"The female general population group was matched by age to the female incarceration group.
“We considered a standardized difference of 0.10 or greater meaningful.

PY, person-year.
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TABLE 3. RATES OF EMERGENCY DEPARTMENT VISITS (VISITS/PY) FOR MALES AND FEMALES RELEASED
FROM PROVINCIAL PRISON AND FEMALES IN THE GENERAL POPULATION IN ONTARIO IN 2010

Standardized difference® for
female incarceration group

Female Male Female general vs. male vs. female
Period relative incarceration incarceration population group,®  incarceration general

to time in prison® group, N=6,107  group, N=42,754 N=24,428 group population group

In prison 1.3 0.6 0.40 0.02 0.24

Postrelease 0-6 33 2.5 0.38 0.07 0.26

(days) 7-29 2.5 1.6 0.40 0.15 0.28

30-89 23 1.3 0.39 0.21 0.34

90-179 2.1 1.2 0.39 0.23 0.34

180-364 1.9 1.1 0.40 0.24 0.36

365-730 1.7 1.0 0.42 0.29 0.40

"‘For the incarceration leading to initial release in 2010, or for the corresponding period for the female general population group.
"The female general population group was matched by age to the female incarceration group.
“We considered a standardized difference of 0.10 or greater meaningful.

Primary care use

The female incarceration group had high rates of primary
care use in all time periods, at a rate of 19.1 visits/PY in
custody and over 10 visits/PY across periods postrelease.
Rates of use for this group were significantly higher than rates
in the male incarceration group and the female general pop-
ulation group (Table 2). For the female incarceration group,
the rate of primary care use decreased substantially upon
release, from 19.1 to 12.2 visits/PY.

Emergency department use

The female incarceration group accessed the emergency
department at a rate of 1.3 visits/PY while incarcerated,
compared to 0.6 visits/PY for the male incarceration group

and 0.40 visits/PY for the female general population group
(Table 3). Emergency department use increased in the first 6
days after release, to 3.3 visits/PY. Emergency department
use was significantly higher for the female incarceration
group across all postrelease time periods compared with the
female general population group and in most postrelease time
periods compared with the male incarceration group.

Medical-surgical and psychiatric hospitalization

The psychiatric hospitalization rate for the female incarcer-
ation group was 0.22 admissions/PY while incarcerated, com-
pared with 0.08 admissions/PY for the male incarceration
group and 0.0012 admissions/PY for the female general pop-
ulation group (Table 4). Rates of psychiatric hospitalization

TABLE 4. RATES OF MEDICAL-SURGICAL AND PSYCHIATRIC HOSPITALIZATION (ADMISSIONS/PY) FOR MALES
AND FEMALES RELEASED FROM PROVINCIAL PRISON AND FEMALES IN THE GENERAL POPULATION IN ONTARIO IN 2010

Standardized difference® for
female incarceration group

Female Male Female general vs. female
incarceration  incarceration population vs. male general
Period relative to group, group, group, incarceration  population
Hospitalization time in prison® N=6,107 N=42,754 N=24,428 group group

Psychiatric In prison 0.22 0.08 0.0012 0.03 0.08
Postrelease 0-6 0.26 0.16 0.0085 0.03 0.09
(days) 7-29 0.14 0.07 0.0052 0.04 0.10
30-89 0.09 0.05 0.0055 0.05 0.11
90-179 0.09 0.04 0.0042 0.07 0.14
180-364 0.08 0.04 0.0043 0.1 0.18
365-730 0.07 0.03 0.0049 0.12 0.19
Medical- In prison 0.09 0.05 0.08 0.02 0.01
surgical Postrelease 0-6 0.15 0.12 0.05 0.00 0.04
(days) 7-29 0.17 0.09 0.08 0.05 0.06
30-89 0.18 0.08 0.06 0.10 0.12
90-179 0.17 0.08 0.07 0.13 0.12
180-364 0.21 0.07 0.07 0.23 0.17
365-730 0.20 0.07 0.07 0.30 0.24

For the incarceration leading to initial release in 2010, or for the corresponding period for the female general population group.
The female general population group was matched by age to the female incarceration group.
“We considered a standardized difference of 0.10 or greater meaningful.
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FIG. 2. Unadjusted relative rate
ratios of health care use for females
released from provincial prison and
males released from provincial
prison in Ontario in 2010, by period
relative to time in prison* and
health care type. *For the incar-
ceration leading to initial release in
2010.

in prison

30-89 days

post-release

mprimary care WEDcare mmedical-surgical hospitalization — mpsychiatric hospitalization

were higher in the female incarceration group than the female
general population group, with a significant standardized dif-
ference for most postrelease periods.

There was no significant difference in medical-surgical
hospitalization rates between groups during the period in
prison, but the rates were significantly higher for the female
incarceration group compared with the other two groups for
most postrelease periods (Table 4). There was a substantial
increase in the medical-surgical admission rate from the
time in prison to the week postrelease, from 0.09 to 0.15
admission/PY.

Relative rate ratios for health care use for the female
incarceration group compared with the other
two groups

Unadjusted relative rate ratios for health care use by type
of health care are provided in Supplementary Appendix S3
and shown in Figures 2 and 3 for the female incarceration
group compared with the male incarceration group and with
the female general population group, respectively; data on
psychiatric hospitalization are not shown in Figure 3 since the
relative rate ratio was so high for the female incarceration
group in prison compared with the female general population
group, at 198.9.
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Discussion

This study shows that females who experience incarcera-
tion in Ontario had substantially worse health status compared
with males who experience incarceration and age-matched
females in the general population. They were more likely to
have higher morbidity and to have specific psychiatric condi-
tions than both comparator groups, and had several times
higher risk of mortality postrelease compared with females in
the general population. They used primary care more often than
both comparator groups across all time periods, and they used
emergency departments more often consistently compared with
females in the general population and in most periods post-
release compared with males who experience incarceration.
They tended to have higher rates of medical-surgical and
psychiatric hospitalization, although the difference was not
consistently significant.

Our findings regarding relatively high rates of psychiatric
conditions and specific medical conditions in females are
consistent with prior research on females who experience
incarceration from the United States, England, and Cana-
da.10210-21.2627 Oyr findings regarding hospital admission
contrast with recent population-level research from England
that found age-matched people in the general population were
more likely to be admitted to hospital®®; this between-study

FIG. 3. Unadjusted relative rate
ratios of health care use for females

released from provincial prison and

females in the general population™

in Ontario in 2010, b¥ period rela-
tive to time in prison' and health

care type. *The female general
population group was matched by
age to the female incarceration
group. "For the incarceration lead-
ing to initial release in 2010, or for
the corresponding period for the
female general population group.

in prison

7-29 days

post-release

mprimary care  ®EDcare  mmedical-surgical hospitalization
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difference may be due to differences in population health sta-
tus, health care in prison and in the community, and decision-
making practices regarding hospital admission.”*°

Through use of population-based data for a large sample of
females who experience incarceration and relevant compar-
ator groups, this study provides the first clear demonstra-
tion that females who experience incarceration have worse
health across several important health status indicators than
both males who experience incarceration and females in the
general population. The relatively high rates of health care
use we identified for females who experience incarceration
may reflect their higher disease burden or could be a conse-
quence of greater unmet health needs or different thresholds
for seeking care.

High rates of morbidity, including psychiatric conditions in
females who experience incarceration suggest the need for
high-quality primary care as well as psychiatric care, both in
prison and in the community. While this research identified a
decrease in primary care utilization rates from the period in
prison to the period after release, prior research reveals that a
substantial proportion of people who experience incarceration
in Ontario do not access primary care in the community in the
years before and after incarceration,’’ suggesting an unmet
need for primary care in both time periods. Females may face
substantial barriers to primary care in the community, such as
competing priorities, lack of identification needed to access
health care services, discrimination by health care staff, and
poor coordination and continuity of health care between
prison and the community.>'*>> Supporting access to pri-
mary care through initiatives such as discharge planning and
linkage with community-based primary care may address
unmet needs and prevent acute health issues that may con-
tribute to increased emergency department use and hospital-
ization while in prison and upon release.>*>%

Strengths of this study include our use of whole population
data for people who were released from provincial prisons in
2010, which addresses the risks of selection bias inherent in most
other data types. Further, in the context of a universal health
insurance system, we were able to access all physician billings
data, which allows us to comprehensively assess health care
involving physicians. In addition, we used validated measures
for specific diseases and for chronic disease burden through
the Johns Hopkins Adjusted Clinical Groups System.”>**

This study also has potential limitations. Males and fe-
males in the incarceration groups were not matched based on
age, but as the age distribution between the two groups was
similar, it is unlikely that age substantially contributed to the
identified between-group differences in morbidity, mortality,
and health care use. For certain outcomes that are less com-
mon, such as death and hospital admission, the study may
have been underpowered to identify true differences between
groups. We did not exclude admissions for pregnancy from
medical-surgical admissions, which could contribute to the
difference in admissions between females and males who
experience incarceration and between females who experi-
ence incarceration and females in the general population.
Research has shown that females are more likely to be di-
agnosed with mood and anxiety disorders than males, and
males are more likely to be diagnosed with antisocial per-
sonality disorder and substance use disorders,39 which may
have led to a conservative bias, but is unlikely to account for
the substantial differences in psychiatric condition preva-

lence and psychiatric hospitalization rates between males and
females who experience incarceration. Also, the use of ad-
ministrative data may underestimate the burden of illness and
chronic disease prevalence, as outpatient physician billings
support only one diagnosis as the reason for a visit, meaning
that people with multiple comorbid conditions may be less
likely to have any single diagnosis indicated in billings for a
visit. Finally, the data on health care use describe rates but do
not explain reasons for use or issues in care access and
quality, which would vary in the community and in prison.
For example, during incarceration there are barriers to ac-
cessing prison-based care and hospital-based health care such
as the need to have someone arrange such care, and there are
also administrative requirements that may lead to health care
use, such as the requirement for routine assessment within
weeks of prison admission. Additional research, including
qualitative work such as interviews, would provide greater
understanding of relevant issues that explain differences in
health care use between groups.

Conclusion

Recognizing that females who experience imprisonment
have worse health than males who experience imprisonment,
and females in the general population has policy and pro-
gramming implications for the criminal justice and health
care systems. Priorities for change should be set by and with
females who experience incarceration. In the context of the
criminalization of mental illness and substance use, there
may be opportunities to enhance access to evidence-based
programs to divert females from prisons when appropriate,
such as mental health and drug courts*® as well as restorative
justice programs,*' with potential benefits to population
health and recidivism. Efforts should be made to address
identified barriers to health care access in prison and in the
community, and to tailor relevant health care services to be
able to address multimorbidity and social complexity in pa-
tients, whether the point of health care access is primary care
in prison, primary care in the community, the emergency
department, or the hospital. Of note, as many females who
experience incarceration have substantial trauma histories,42
health care and health promotion programs in prison and in
the community should be trauma-informed. Future research
should assess the impacts of program and policy changes on
the health status of females.
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