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CLINICIAN’S CAPSULE

What is known about the topic?

People who experience imprisonment have poor health

status compared with the general population, and limited

US data indicate high ED utilization.

What did this study ask?

What are the rates and acuity of ED utilization for men and

women in Ontario in prison and after release?

What did this study find?

In prison and post-release, men and women had higher

ED utilization rates than age- and sex-matched people,

mostly for high-acuity conditions.

Why does this study matter to clinicians?

Providing excellent ED care and delivering interventions

in prison and in the ED could improve health for this

population.

ABSTRACT

Objectives: The aims of this studywere to describe emergency

department (ED) utilization by people in provincial prison and

on release, and to compare with ED utilization for the general

population.

Methods: We linked correctional and health administrative

data for people released from provincial prison in Ontario in

2010. We matched each person by age and sex with four peo-

ple in the general population.We compared ED utilization rates

using generalized estimating equations, by sex and for high

urgency and ambulatory care sensitive conditions.

Results: People who experienced imprisonment (N = 48,861)

had higher EDutilization rates comparedwith the general popu-

lation (N = 195,444), with rate ratios of 3.2 (95% CI 3.0–4.4) for

men and 6.5 (95% CI 5.6–7.5) for women in prison and a

range of rate ratios between 3.1 and 7.7 for men and 4.2

and 8.8 for women over the 2 years after release. Most ED vis-

its were high urgency, and between 1.0% and 5.1% of visits

were for ambulatory care sensitive conditions. ED utilization

rates increased on release from prison.

Conclusions: People experiencing imprisonment in Ontario

have higher ED utilization compared with matched people in

the general population, primarily for urgent issues, and par-

ticularly in women and in the week after release. Providing

high-quality ED care and implementing prison- and ED-

based interventions could improve health for this population

and prevent the need for ED use.

RÉSUMÉ

Objectifs: L’étude visait à décrire l’utilisation des services des

urgences (SU) par les personnes incarcérées dans des prisons

provinciales et par celles en ayant été libérées, et à comparer

l’utilisation des SU par la population incarcérée avec celle

qu’en fait la population générale.

Méthode: Des données administratives provenant des ser-

vices correctionnels ont été liées à des données administra-

tives sur la santé des personnes libérées de prisons

provinciales, en Ontario, en 2010. L’équipe de recherche a

ensuite procédé à l’appariement, selon l’âge et le sexe, de cha-

que personne visée avec quatre personnes provenant de la

population générale. Enfin, il y a eu comparaison des taux

d’utilisation des SU à l’aide d’équations d’estimation général-

isée, selon le sexe et selon la gravité des troubles nécessitant

soit des soins très urgents, soit des soins ambulatoires.

Résultats: Les personnes ayant séjourné en prison (n = 48 861)

ont connu des taux plus élevés d’utilisation des SUque les per-

sonnes appariées provenant de la population générale (n = 195

444); en effet, des ratios de taux de 3,2 (IC à 95 % : 3,0-4,4) ont

été enregistrés pour les hommes en prison et de 6,5 (IC à 95% :

5,6-7,5) pour les femmes en prison, et des plages de ratios de

taux variant de 3,1 à 7,7 pour les hommes et de 4,2 à 8,8 pour

les femmes ont été enregistrées sur la période de 2 ans suivant

la libération de prison. La plupart des consultations au SU étai-

ent justifiées par des troubles nécessitant des soins très

urgents, et de 1,0 % à 5,1 % des consultations, par des troubles
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nécessitant des soins ambulatoires. Les taux d’utilisation des

SU augmentaient après la libération de prison.

Conclusions: Les personnes incarcérées en Ontario ont un

taux d’utilisation des SU plus élevé que les personnes appa-

riées provenant de la population générale, et ce, pour des trou-

bles principalement urgents, notamment chez les femmes et

au cours de la semaine suivant la libération. La prestation de

soins de qualité au SU et la mise en œuvre d’interventions

en prison et au SU pourraient améliorer la santé de la popula-

tion incarcérée et ainsi prévenir la nécessité de consulter au

SU.

Keywords: Health services, medicine and the law, public

health

INTRODUCTION

Internationally, people who experience imprisonment
have worse health status than the general population.1,2

In Canada, where over 37,000 people are in prison at
any given time,3 there is a paucity of data on access to
healthcare4 and on the specific challenges of providing
effective emergency department (ED) care for this
population.
U.S. studies have shown that a history of imprison-

ment is associated with increased ED utilization in
prison and after prison release. A Rhode Island study
showed that people released from prison had more ED
visits compared with the general population, mostly
due to mental health concerns, substance use disorders,
and ambulatory care sensitive conditions,5 which are
medical conditions for which ambulatory care should
prevent or reduce hospital use.6 A longitudinal study of
older adults in California identified high ED utilization
rates in prison and post-release.7 A study of persons
with human immunodeficiency virus (HIV) at the time
of release from prison in Connecticut found increased
ED utilization that was driven largely by comorbid med-
ical and psychiatric conditions.8 Another California
study found that most ED utilization for people who
experienced imprisonment was for mental health condi-
tions, and this population had a higher proportion of fre-
quent ED use than the general population.9 Research on
ED use in people who experience imprisonment is lim-
ited, however, by a focus on subpopulations,7–9 examin-
ation of only the post-release period,5,8 and having been
conducted only in the United States, in which there is a
lack of universal health insurance.5,7–9

Population-based data on ED utilization could offer
valuable insights regarding the health status, healthcare
needs, and access to care for this structurally vulnerable
population. Building on initial research on healthcare
utilization for this population across settings,10 our

objective was to describe the ED utilization of men and
women in prison and after release, and to compare
these data with data for the general population in
Ontario, Canada. We explored ED utilization for high
urgency and ambulatory care sensitive conditions.

METHODS

Study design and setting

We conducted a cohort study of people released from
provincial prison in Ontario, Canada, in 2010 and age-
and sex-matched people from the general population.
Provincial correctional facilities in Canada hold people
who are awaiting trial or sentencing, or who are sen-
tenced to less than 2 years in prison.11

In Ontario, provincial prisons are publicly funded and
administered. For Ontario residents, hospitalizations
and medically necessary physician services are paid for
through the public health insurance system, the Ontario
Health Insurance Plan (OHIP), including in provincial
prison.

Participants

For all adults released from provincial prison in Ontario
in 2010, the Ontario Ministry of Community Safety and
Correctional Services transferred data to ICES, an inde-
pendent, non-profit organization funded by the Ontario
Ministry of Health and Long-Term Care, which holds
health administrative data for Ontario residents. As
described previously,10 we linked these data with an
encoded OHIP number in the Registered Persons Data-
base, which is a database of people who are eligible for
OHIP coverage. We linked using OHIP numbers
when provided and valid, and otherwise with a validated
deterministic or probabilistic linkage method using
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name and date of birth.12We excluded apparently incor-
rect linkages and people not released to the community
(Appendix).
For each person in the prison release group, we ran-

domly selected four age- and sex-matched people from
the Registered Persons Database who were registered
for OHIP coverage on the date of release for the person
released from prison. We matched for age and sex
because these factors are strongly associated with health-
care utilization.13,14 We used a matching ratio of 4:1 for
statistical efficiency.15

Measurements

Sociodemographic information

We defined neighbourhood income quintile and rural/
small town residence using the postal code at the time
of prison release. From correctional data, we used the
self-reported race categories, Aboriginal, Black, and
White, and we combined remaining categories andmiss-
ing people into a Missing/Other category.

Morbidity

Using methods validated using ICES data,16–21 we iden-
tified people with a diagnosis of diabetes, hypertension,
chronic obstructive pulmonary disease (COPD), asthma,
congestive heart failure (CHF), and HIV. We applied
definitions from the Ontario Mental Health and Addic-
tions Scorecard and Evaluation Framework to identify
people with a diagnosis in the past 2 years of any
substance-related disorders, anxiety disorders, mood dis-
orders, or schizophrenia.22 To describe morbidity bur-
den, we used the Johns Hopkins Adjusted Clinical
Group system,23 based on diagnostic codes in OHIP
for ambulatory care, the Canadian Institute for Health
Information (CIHI) Discharge Abstract Database for
hospitalizations, and the Same Day Surgery Database.
For each person, we calculated the number of Aggre-
gated Diagnosis Groups, which are 32 diagnosis clusters
that indicate the burden of disease morbidity,24 using
data for the 2 years prior to the initial release from pro-
vincial prison in 2010 or the corresponding date for
matched people in the general population.

Outcomes

We used CIHI National Ambulatory Care Reporting
System data for ED visits. We excluded planned or
scheduled visits. We categorized ED visits as high

urgency if the Canadian Triage Acuity Scale (CTAS)
was 1 (resuscitation), 2 (emergent), or 3 (urgent), or if
the patient was admitted to hospital, as done previ-
ously.25,26 To identify ambulatory care sensitive condi-
tions, we applied International Classification of Disease
(ICD) codes for seizures, COPD, asthma, heart failure
and pulmonary edema, hypertension, angina, and dia-
betes.6,27 Using the main diagnosis in National Ambula-
tory Care Reporting System data, we categorized ED
visit reasons by ICD10-CA chapter.28

Analysis

We described characteristics of those in the prison
release group and the general population.
We ended the follow-up period at the earliest of death,

loss of OHIP eligibility, prison re-admission (for the
prison release group), or 2 years post-release (or the cor-
responding date for the general population group). We
calculated person-time as the number of days in each
period under study. We calculated the ED utilization
rate as the number of ED encounters divided by person-
time at risk, and by period relative to the time in prison,
that is, in prison during the admission prior to the initial
release in 2010 and by period after the initial release in
2010. For each person in the general population, we
used the admission and release dates for the matched
person in the prison group. For example, if a person
was admitted to prison on January 1, 2010, and released
on February 1, 2010, we used those dates for those
matched to that person as the time “in prison” and Feb-
ruary 1, 2010, as the date of release. We considered rates
as statistically significantly different if their 95% CIs did
not overlap.29

We calculated rate ratios for ED utilization for the
prison release group compared with the general popula-
tion group. We used generalized estimating equations
with a negative binomial model, in which we controlled
for correlation due to matching. For each sex, we devel-
oped bivariate models to describe the unadjusted associ-
ation between imprisonment status and ED utilization,
and multivariable models adjusted for neighbourhood
income quintile and rurality, to see if associations per-
sisted after controlling for these potential confounders.
We calculated rates of ED utilization overall, for high
urgency visits, and for ambulatory care sensitive
conditions.
We calculated the proportion of people in the prison

release group and general population group who
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accessed ED care in each follow-up period, including
high urgency visits and the number and proportion of
visits in each follow-up period by reason for use.
We obtained study approval from the St. Michael’s

Hospital Research Ethics Board (study 15–296) and
from the Hamilton Integrated Research Ethics Board
(study 4422-C).

RESULTS

Characteristics of study participants

Of 53,955 people released from provincial prison in
Ontario in 2010, we achieved valid linkage for

52,546 (97.4%) (Appendix). We excluded 3,685 peo-
ple who were not released to the community in
2010. We matched the 48,861 people in the prison
release group with 195,444 people in the general
population. By the end of the 2-year follow-up per-
iod, 673 people (1.4%) in the prison release group
and 581 people (0.3%) in the general population
group had died.
Compared with the general population group, people

in the prison release group were more likely to live in
neighbourhoods with the lowest income quintile, to
have a higher number of aggregated diagnosis groups,
to have COPD, and to have a mood disorder, schizo-
phrenia, an anxiety disorder, or a substance-related dis-
order (Table 1).

Table 1. Characteristics of people released from provincial prison in Ontario in 2010 and age- and sex-matched people in the general

population

Characteristic
Prison release group,

N = 48,861
General population group,

N = 195,444

Age Median (IQR) years 32 (24–43) 32 (24–43)
Sex Male 87.5% 87.5%

Female 12.5% 12.5%
Self-reported race* Missing/other 19.6% −

White 58.8% −
Black 11.4% −
Aboriginal 10.1% −

Neighbourhood income quintile Missing 4.7% 0.5%
1 (lowest) 37.1% 20.0%
2 21.5% 20.0%
3 15.8% 20.0%
4 12.1% 20.5%
5 8.8% 19.0%

Rural/small town Yes 13.0% 10.6%
Time in provincial prison, median (IQR) days Admission leading to initial 2010 release 10 (3–52) −

Past 5 years 72 (12–230) −
Number of aggregated diagnosis groups 0–4 51.9% 69.8%

5–9 35.6% 26.5%
≥ 10 12.4% 3.7%

Chronic disease prevalence† Diabetes 4.8% 4.1%
Hypertension 7.4% 8.7%
COPD 4.5% 2.0%
Asthma 16.4% 13.8%
CHF 0.3% 0.3%
HIV 0.7% 0.2%

Mental health disorders prevalence† Mood disorders 6.8% 0.8%
Schizophrenia 3.9% 0.4%
Anxiety disorders 7.7% 1.2%
Substance-related disorders 16.9% 1.2%

CHF= Congestive heart failure; COPD = chronic obstructive pulmonary disease; IQR = interquartile range. *Data on race were not available for the general population. †Diagnosis based on
health administrative data.
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ED utilization in prison

In prison, men used the ED 0.6 times per person-year
and women used the ED 1.3 times per person-year
(Table 2), and 6.6% of people in the prison release
group used the ED (Appendix). For men, 64.2% of visits
were high urgency, and 73.0% of visits were high
urgency for women. Ambulatory care sensitive condi-
tions accounted for 3.2% of ED visits for men and
5.1% for women. By ICD-10-CA chapter, the main
diagnosis was injury, poisoning, and certain other conse-
quences of external causes for 34.7% of visits, symptoms,
signs, and abnormal clinical and laboratory findings not
otherwise classified for 17.4% of visits, and mental and
behavioural disorders for 11.9% of visits (Table 3).
Compared with the general population in the corre-

sponding time period, rates of use and the proportion
of people with ED use were higher for men and
women while in prison (Table 4, Figure 1, and Appen-
dix). Rate ratios did not change substantially after adjust-
ing for neighbourhood income quintile and rurality, at
3.2 for men and 6.4 for women (see Table 4).

ED utilization post-release

For the prison release group in theweek after release, the
ED utilization rate increased compared with the rate in
prison (see Table 2) and 4.0% of people accessed ED
care (Appendix). Over the 2 years post-release, the ED
utilization rate decreased, and the majority of visits
were high urgency (see Table 2). Ambulatory care sensi-
tive conditions accounted for 1.0% to 2.6% of visits for
men and women over the 2-year period (see Table 2).

By ICD-10-CA chapter, the main reasons for ED use
in the 2 years post-release were similar to those in prison,
with 23.6% for injury, poisoning and certain other con-
sequences of external causes, 17.2% for mental and
behavioural disorders, 15.5% for symptoms, signs and
abnormal clinical and laboratory findings not elsewhere
classified, and 10.7% for factors influencing health status
and contact with health services (see Table 3).
During all periods post-release, the overall and high

urgency ED utilization rates were significantly increased
for men and women in the prison release group com-
pared with the general population (see Table 4 and
Figure 1), and a higher proportion of people in the
prison release group accessed care compared with the
general population group (Appendix).

ED utilization by women who experienced
imprisonment

In prison and post-release, the ED utilization rate was
significantly higher for women than men in the prison
release group, and over 60% of visits were high urgency
(see Table 2). For women, ED visits for ambulatory care
sensitive conditions made up 5.1% of visits while in
prison and 1.0% of ED visits during the week after
release.

DISCUSSION

We found that rates of ED utilization were markedly
higher for people in prison and after release compared
with age- and sex-matched people in the general popula-
tion. Rates of ED utilization were highest in the week

Table 2. Emergency department utilization for N = 48,861 people released fromprovincial prison inOntario in 2010, by period relative to

time in prison and gender

Men Women

Period relative to
time in prison*

Crude rate (visits/
person-year) (95% CI)

% Visits high
urgency†

% Visits
for ACSC‡

Crude rate (visits/
person-year) (95% CI)

% Visits high
urgency†

% Visits
for ACSC‡

In prison 0.6 (0.6, 0.6) 64.2% 3.2% 1.3 (1.2, 1.4) 73.0% 5.1%
Post-release (days) 0–6 2.5 (2.4, 2.7) 59.0% 2.0% 3.3 (3.0, 3.6) 65.2% 1.0%

7–29 1.6 (1.5, 1.6) 56.4% 2.2% 2.5 (2.4, 2.7) 62.1% 1.1%
30–89 1.3 (1.3, 1.3) 56.6% 2.2% 2.3 (2.2, 2.4) 60.2% 2.2%
90–179 1.2 (1.1, 1.2) 56.0% 2.1% 2.1 (2.0, 2.2) 61.5% 1.9%

180–364 1.1 (1.0, 1.1) 57.8% 2.3% 1.9 (1.8, 2.0) 63.6% 1.9%
365–730 1.0 (1.0, 1.0) 59.3% 2.5% 1.7 (1.7, 1.8) 63.5% 2.6%

*In prison refers to the time in prison during the admission prior to the initial release in 2010, and post-release refers to the time after the initial release in 2010. †High urgency includes visits with
a Canadian Triage Acuity Scale (CTAS) of 1 (resuscitation), 2 (emergent), or 3 (urgent) or if the patient was admitted to hospital. ‡ACSC are ambulatory care sensitive conditions.
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after prison release. The majority of ED visits were high
urgency, and a small proportion of visits were for ambu-
latory care sensitive conditions. The most common rea-
sons for ED visits were related to injury and mental
health disorders. In the prison-release group, women
had significantly higher ED utilization than men and
had a large proportion of high urgency visits.

Strengths of this study include that we comprehen-
sively assessed ED utilization in prison and on release
for a large and population-based sample, including for
high urgency visits and for ambulatory care sensitive
conditions. Instead of relying on self-reported health-
care use, we accessed health administrative data, which
are comprehensive for Ontario residents in the setting
of universal healthcare. We compared rates of use with
several age- and sex-matched people in the general
population for each person in the prison-release group.
This study also has several limitations. Indigenous

people are overrepresented in provincial prisons, and
healthcare utilization on First Nations is not included
in provincial health administrative data. Healthcare util-
ization rates post-release may therefore underestimate
use, which would lead to a conservative bias. Reasons
for ED use are provided only by ICD-10-CA chapter,
each of which includes multiple conditions or diseases.
Our main study objective was to describe ED utilization
in people who experience imprisonment, and we did not
develop explanatory models to understand the causal
impact of imprisonment on ED utilization. In prison,
healthcare providers and correctional staff decide
whether to send a patient to the ED, which could lead
to fewer visits and proportionately greater use for high
urgency reasons. The study results may not be general-
izable to other jurisdictions, for example, those with dif-
ferent healthcare systems.
Consistent with prior research,2,5,7–9,30,31 our study

demonstrates that people who experience imprisonment
are high users of EDs in comparison with the general
population, and that a high proportion of visits was for
injury and mental health issues. The majority of ED vis-
its were for acute problems that were not ambulatory-
care sensitive, suggesting that these patients may be
using the ED more because they need the ED more for
high-acuity care. For this population, therefore, efforts
should focus on reducing the risk of emergency health
issues, rather than on reducing unnecessary ED visits,
recognizing that the same interventions such as dis-
charge planning, case management, and primary care
referral may be effective at achieving either goal.32,33

This study has implications for ED care and research.
Given the high ED use rate for people who experience
imprisonment, ED clinicians and administrators might
work towards ensuring appropriate and nondiscrimina-
tory care in the ED for people in custody,34–37 support-
ing effective transitions of care to and from prison, and
developing mechanisms to identify patients who were

Table 3. Reasons for emergency department utilization for

48,861 people released from provincial prison in Ontario in

2010, by ICD-10-CA chapter and in prison or post-release* (% of

N visits)

ICD10-CA chapter In
prison
N =
3,985

Post-release
N = 70,959

Injury, poisoning, and certain other
consequences of external causes

34.7% 23.6%

Mental and behavioural disorders 11.9% 17.2%
Symptoms, signs, and abnormal clinical
and laboratory findings not elsewhere
classified

17.4% 15.5%

Factors influencing health status and
contact with health services

9.1% 10.7%

Diseases of the musculoskeletal
system and connective tissue

4.1% 7.2%

Diseases of the digestive system 4.4% 5.8%
Diseases of the respiratory system 3.7% 4.8%
Diseases of the skin and subcutaneous
tissue

3.8% 4.8%

Diseases of the genitourinary system 1.8% 2.4%
Infectious and parasitic diseases 0.9% 1.8%
Diseases of the nervous system 1.5% 1.4%
Diseases of the circulatory system 2.5% 1.4%
Endocrine, nutritional, and metabolic
diseases

2.5% 0.8%

Diseases of the eye and adnexa 0.6% 0.8%
Diseases of the ear and mastoid
process

0.3% 0.8%

Pregnancy, childbirth, and the
puerperium

0.5% 0.6%

Diseases of the blood and
blood-forming organs and certain
disorders involving the immune
mechanism

0.4% 0.3%

Neoplasms 0.1% 0.1%
Congenital malformations,
deformations, and chromosomal
abnormalities

0.0% 0.0%

*In prison refers to the time in prison during the admission prior to the initial release in
2010, and post-release refers to the 2 years after the initial release in 2010.
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recently released from prison and facilitating access to
primary care. To better define prevention opportunities
and treatment needs, future research should focus on the
pathways leading to ED use for this population, includ-
ing from the patient perspective, as well as on imple-
menting and evaluating ED- and community-based
strategies to reduce the risk of emergency health issues.

CONCLUSION

In conclusion, people who experience imprisonment
have a high rate of ED utilization in prison and after
prison release. Improved prison discharge planning,

connecting patients who experience imprisonment
with appropriate services, and attention to the health
of women experiencing imprisonment are important
foci, particularly at the time of prison release.
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time in prison*
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(95% CI)

Unadjusted
(95% CI)

Adjusted for income
and rurality
(95% CI)

In prison 3.2 (3.0, 3.4) 3.2 (3.0, 3.3) 6.5 (5.6, 7.5) 6.4 (5.5, 7.6)
Post-release (days) 0–6 7.7 (7.1, 8.4) 7.8 (7.1, 8.5) 8.8 (7.2, 10.8) 8.5 (6.9, 10.6)

7–29 4.8 (4.6, 5.2) 4.9 (4.6, 5.2) 6.4 (5.6, 7.3) 6.3 (5.5, 7.3)
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Figure 1. Rate ratios of high urgency* emergency department utilization for people released from provincial prison in Ontario in

2010 compared with age- and sex-matched people in the general population, by the period relative to time in prison† and gender.

*High urgency includes visits with a Canadian Triage Acuity Scale (CTAS) of 1 (resuscitation), 2 (emergent), or 3 (urgent) or if the

patient was admitted to hospital. †In prison refers to the time in prison during the admission prior to the initial release in 2010, and

post-release refers to the time after the initial release in 2010, or the corresponding period for matched people in the general

population.
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