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Abstract

Background

Many people experience imprisonment each year, and this population bears a dispropor-
tionate burden of morbidity and mortality. States have an obligation to provide equitable
health care in prison and to attend to care on release. Our objective was to describe health
care utilization in prison and post-release for persons released from provincial prison in
Ontario, Canada in 2010, and to compare health care utilization with the general population.

Methods

We conducted a population-based retrospective cohort study. We included all persons
released from provincial prison to the community in 2010, and age- and sex-matched gen-
eral population controls. We linked identities for persons released from prison to administra-
tive health data. We matched each person by age and sex with four general population
controls. We examined ambulatory care and emergency department utilization and medical-
surgical and psychiatric hospitalization, both in prison and in the three months after release
to the community. We compared rates with those of the general population.

Results

The rates of all types of health care utilization were significantly higher in prison and on
release for people released from prison (N = 48,861) compared to general population con-
trols (N = 195,444). Comparing those released from prison to general population controls in
prison and in the 3 months after release, respectively, utilization rates were 5.3 (95% CI 5.2,
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5.4) and 2.4 (95% CI 2.4, 2.5) for ambulatory care, 3.5 (95% CI 3.3, 3.7) and 5.0 (95% CI
4.9, 5.3) for emergency department utilization, 2.3 (95% CI1 2.0, 2.7) and 3.2 (95% CI 2.9,
3.5) for medical-surgical hospitalization, and 21.5 (95% CI 16.7, 27.7) and 17.5 (14.4, 21.2)
for psychiatric hospitalization. Comparing the time in prison to the week after release, ambu-
latory care use decreased from 16.0 (95% CI 15.9,16.1) to 10.7 (95% CI 10.5, 10.9) visits/
person-year, emergency department use increased from 0.7 (95% Cl 0.6, 0.7) t0 2.6 (95%
Cl 2.5, 2.7) visits/person-year, and hospitalization increased from 5.4 (95% CI 4.8, 5.9) to
12.3 (95% CI 10.1, 14.6) admissions/100 person-years for medical-surgical reasons and
from 8.6 (95% Cl 7.9, 9.3) to 17.3 (95% CI 14.6, 20.0) admissions/100 person-years for psy-
chiatric reasons.

Conclusions

Across care types, health care utilization in prison and on release is elevated for people who
experience imprisonment in Ontario, Canada. This may reflect high morbidity and subopti-
mal access to quality health care. Future research should identify reasons for increased use
and interventions to improve care.

Introduction

Worldwide, more than 10.3 million people are in prison at any given time [1], and an esti-
mated 30 million people move through prisons annually [2]. This population experiences a
disproportionate burden of morbidity and mortality [3, 4], which is particularly large at the
time of release from prison [2, 5-8].

The United Nations Nelson Mandela Rules define States’ minimum obligations to provide
equitable health care in prison and to attend to aftercare at the time of prison release [9]. Data
on health care utilization may be used to indicate access to health care and population health
status for this population. Several studies have determined that in prison, people have high
rates of ambulatory care utilization [10-14] and hospitalization [13-16]. Research similarly
shows that after release from prison, people have high rates of primary care use [17, 18], emer-
gency department use [19-22], and hospitalization [5, 20, 21, 23], though findings regarding
ambulatory care use are inconsistent [20, 21]. Several studies found that compared to use by
the general population, ambulatory care use was higher in prison [10], and emergency depart-
ment use and hospitalization were higher post-release [5, 22, 23]. However, most studies con-
ducted to date have limitations that challenge their internal and external validity, including
small or select samples [5, 19-21, 24], the lack of general population comparator groups [11,
12, 14, 15, 17-21, 24, 25], the use of self-reported data [15, 17-20, 25], and the use of data from
over 20 years ago [11, 13]. Further, no studies have examined health care utilization both in
prison and on release.

In Ontario, Canada, there is a universal, publicly funded health care system, in which the
provincial government pays for physician and hospital services [26] in provincial prison as
well as in the community. Access to provincial administrative health data provide a unique
opportunity to comprehensively assess health care access for the population of persons who
experience imprisonment, specifically in a wealthy country with a high performing health care
system [26] and without the barriers to health care on prison release that may exist in countries
that lack universal health insurance coverage [27].
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In this study, we aimed to describe health care utilization rates for people released from pro-
vincial prison in Ontario in 2010, and to compare health care utilization with the general
population.

Methods
Study design and setting

We conducted a retrospective cohort study of all persons released from provincial prison in
Ontario, Canada in 2010 matched by age and sex with controls from the general population.
Provincial prisons in Canada house persons who are admitted to prison prior to sentencing or
who are sentenced to less than two years in prison, as well as persons sentenced to two years or
longer prior to being transferred to a federal prison and those in temporary detention for
other reasons [28]. We use the term “provincial prison” to represent all provincial correctional
facilities, including jails, detention centres, and correctional centres. For Ontario residents,
hospitalizations and medically necessary physician services are paid for through the public
health insurance system, including in provincial prison.

Study cohort

The Ontario Ministry of Community Safety and Correctional Services (MCSCS) provided
identifying data on all adults released from provincial prison in 2010, including name, date of
birth, sex, self-reported race, Ontario Health Insurance Plan (OHIP) number, and dates of
admission and release and reasons for release. The MCSCS transferred these data to the Insti-
tute for Clinical Evaluative Sciences (ICES), an independent, non-profit organization funded
by the Ontario Ministry of Health and Long-Term Care, which houses health administrative
data for Ontario residents. We linked data on persons released from provincial prison with a
unique identifier (IKN), which is an encoded OHIP number, in the Registered Persons Data-
base (RPDB), which is a comprehensive database of all persons in Ontario who are eligible for
OHIP coverage. To link data, we used the OHIP number when provided and valid, or else we
used a validated deterministic or probabilistic linkage method using name (or names for those
with multiple names/aliases) and date of birth [29]. We excluded linkages that seemed to be
incorrect, including for persons whose date of birth or sex differed between the MCSCS data
and the RPDB, if the same IKN matched to multiple persons, if MCSCS data showed that the
person was in prison after the date that the person died in the RPDB, or if the person had
accessed health care after the date of death in the MCSCS data.

To identify persons released to the community in 2010, the prison release group, we
excluded persons who had a release period of 1 day or less in 2010 based on the assumption
that such short releases represent mainly administrative status changes rather than a true
release to the community and would not represent an opportunity to seek health services. For
this analysis, we excluded persons whose reason for release was listed as death or transfer to
tederal prison, or was related to immigration, as those persons would not utilize provincially
funded health care in the community after release.

For each person released from provincial prison to the community, we randomly selected
four age- and sex-matched controls in the RPDB who were registered for OHIP coverage on
the date of release for the person released from prison.

Variables

Socio-demographic data. For each person, we accessed neighbourhood-level data on
income quintile and rurality (with rural/small town defined as community <10,000 persons)
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using the postal code at the time of prison release. Using the MCSCS data, we examined time
in provincial prison and self-reported race, which is reported by individuals on admission to
custody; we maintained the category names provided by the MCSCS, e.g. “Aboriginal” for
Indigenous persons. No data on race were available for general population controls.

Comorbidities. Using previously validated methods [30-35], we examined the propor-
tion of persons with a diagnosis of each of the following chronic conditions ever: diabetes,
hypertension, chronic obstructive pulmonary disease (COPD), asthma, and congestive
heart failure (CHF), or HIV infection. We considered a person as having a diagnosis of a
mental disorder if that person had one or more physician billings for that mental disorder
in the past two years (S1 Protocol), including mood disorders, schizophrenia, substance-
related disorders, and anxiety disorders. For each person, we used the Johns Hopkins
Adjusted Clinical Group Case Mix System [36] to determine the past year number of Aggre-
gated Diagnosis Groups (ADGs), which represent 32 diagnosis clusters that indicate the
burden of disease comorbidity [37].

Outcome. We accessed data in the OHIP database for ambulatory care visits, the CIHI
National Ambulatory Care Reporting System (NACRS) for emergency department visits, the
Ontario Mental Health Reporting Systems (OMHRS) for psychiatric hospitalizations, and the
CIHI-Discharge Abstracts Database (DAD) for medical-surgical hospitalizations (defined as
any hospitalization for non-psychiatric reasons). We excluded emergency department visits
that were planned or scheduled, and we excluded duplicate records.

Analysis

We compared those linked and not linked using chi squared tests based on available data from
the MCSCS: age, sex, self-reported race, and length of admission leading to initial release in
2010, using t tests and chi squared tests.

We followed people from the date of admission leading to the first release in 2010 for people
in the prison release group or the corresponding date in general population controls. We
accounted for right censoring by calculating person-time at risk until the earliest of death, loss
of OHIP eligibility, re-admission to provincial prison for the prison release group, or 90 days
after the date of release or the corresponding date in the general population controls. We
examined health care utilization by period under study, i.e. in prison, in the 3 months after
release, and specifically during days 0-6, 7-29, and 30-89 after release, and by type of health
care, i.e. ambulatory care, emergency department, medical-surgical hospitalization, and psy-
chiatric hospitalization. We calculated health care utilization rates for each health care type
and period by dividing the number of encounters or admissions for each type of health care by
the person-years (PYs) at risk.

We calculated rate ratios for each type of health care utilization for the prison release group
compared to general population controls. We used generalized estimating equations with a
negative binomial model, and we controlled for correlation due to matching. We adjusted for
neighbourhood income quintile and rurality as potential confounders of the association
between incarceration status and health care utilization. We considered results that were sig-
nificant at a p value of 0.05 as statistically significant.

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). While we
accessed nominal data for the purposes of data linkage, we did not obtain informed consent
from participants, since the study met criteria for a waiver of consent as articulated in the
Canadian Tri-Council Policy Statement on Ethical Conduct for Research Involving Humans
[38], and the waiver of consent was approved by the Research Ethics Board.

PLOS ONE | https://doi.org/10.1371/journal.pone.0201592  August 3, 2018 4/14


https://doi.org/10.1371/journal.pone.0201592

iggl’L‘)S;|ONE

Health care utilization of people who experience imprisonment

The full study protocol is available (S1 Protocol), as well as STROBE and RECORD check-
lists (see S1 Checklist) [39].

Results

Of 53,955 persons released from provincial prison in Ontario in 2010, we achieved valid link-
age for 52,546 (97.4%) (S1 Fig). For persons released for at least one day in 2010, there were
significant differences between those linked and not linked to an IKN (see S1 Table), with an
older median age for those linked, longer median length of stay for those linked, and different
distribution of self-reported race, but no difference in sex. We excluded an additional 3,685
persons who were not released to the community in 2010. We matched each person in the
prison release group with four age- and sex-matched controls, for a total of 195,444 general
population controls.

Table 1 shows characteristics of persons in the prison release group and general population
controls.

Compared to general population controls, persons in the prison release group had a higher
prevalence of all conditions examined, except for hypertension (see Table 2). The relative rate
of mental disorders ranged from 5.23 for substance use disorders to 11.0 for schizophrenia for
the prison release group compared to the general population. In the prison release group, the
HIV prevalence was 3.84 times higher and the COPD prevalence was 2.20 times higher than in

Table 1. Characteristics of persons released from provincial prison in Ontario in 2010 and general population controls.

Characteristic

Age

Sex

Self-reported racet

Neighbourhood income quintile

Rural/Small Town

Time in provincial prison, median days

(IQR")

Persons years of follow up (persons)

“IQR = interquartile range.

Prison release group, General population controls,
N =48,861 N =195,444

Median (IQR*) 32 (24-43) 32 (24-43)
Male 42,754 (87.5%) 171,016 (87.5%)
Female 6107 (12.5%) 24,428 (12.5%)
Missing 4,499 (9.2%) -
White 28,745 (58.8%) -
Black 5,568 (11.4%) -
Aboriginal 4,954 (10.1%) -
Other 5,095 (10.4%) -
Missing 2,317 (4.7%) 1,009 (0.5%)
1 (lowest) 18,151 (37.1%) 39,076 (20.0%)
2 10,481 (21.5%) 39,113 (20.0%)
3 7,706 (15.8%) 39,044 (20.0%)
4 5,923 (12.1%) 39,978 (20.5%)
5 4,283 (8.8%) 37,224 (19.0%)
Yes 6,339 (13.0%) 20,659 (10.6%)
Admission leading to initial 2010 10 (3-52)

release

Past 5 years 72 (12-230) -
In prison 6,685 (48,861) 26,738 (195,444)
0-6 days post-releaset 932 (48,861) 3,745 (195,444)
7-29 days post-releases 2,929 (47,870) 12,299 (195,393)
30-89 days post-release¥ 6,917 (44,939) 32,037 (195,231)

‘tData on race were not available for the general population.

+Or the corresponding dates for general population controls.

https://doi.org/10.1371/journal.pone.0201592.t001
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Table 2. Health status of persons released from provincial prison in Ontario in 2010 and general population controls.

Health status indicator

Prison release group,

General population controls,

Relative rate (95%

N = 48,861 N =195,444 CI)
Number of ADGs* Median (IQR*) 4(2-7) 3 (1-5) N/A
0-4 25,383 (51.9%) 136,412 (69.8%) 0.74 (0.74, 0.75)
5-9 17,395 (35.6%) 51,825 (26.5%) | 1.34 (1.32, 1.36)
>10 6,083 (12.4%) 3,660 (1.9%) 3.38(3.27, 3.49)
Chronic disease Diabetes 2,341 (4.8%) 8,047 (4.1%) 1.16 (1.11, 1.22)
prevalencet Hypertension 3,629 (7.4%) 17076 (8.7%) 0.85 (0.82, 0.88)
Chronic obstructive pulmonary 2178 (4.5%) 3960 (2.0%) 2.20 (2.09, 2.32)
disease
Asthma 8011 (16.4%) 26,939 (13.8%) | 1.19 (1.16, 1.22)
Congestive heart failure 166 (0.34%) 507 (0.3%) 1.31 (1.10, 1.56)
HIV infection prevalencet 330 (0.7%) 343 (0.2%) 3.85(3.31,4.47)
Mental disorders Mood disorders 3,318 (6.8%) 1,521 (0.8%) 8.73 (8.22,9.26)
prevalencet Schizophrenia 1,909 (3.9%) 696 (0.4%) 11.0 (10.1, 12.0)
Anxiety disorders 3,757 (7.7%) 2,336 (1.2%) 6.43 (6.12, 6.77)
Substance-related disorders 8,270 (16.9%) 2,392 (1.2%) 5.23 (5.10, 5.36)

*ADGs = Aggregated Diagnosis Groups, IQR = interquartile range.
‘tDiagnosis based on health administrative data.

https://doi.org/10.1371/journal.pone.0201592.t002

the general population controls. Persons in the prison release group also had a higher number
of ADGs, as indicated by the median number and proportion of people with 5-9 or 10 or
more ADGs.

In the prison release group, ambulatory care utilization and psychiatric hospitalization rates
were higher in prison than in the three months after release (Table 3). In contrast, the rates of
emergency department use and medical-surgical hospitalization were lower in prison than in
the three months after release. Comparing the time in prison to the week after release, ambula-
tory care utilization decreased and the rate of emergency department utilization, medical-sur-
gical hospitalization, and psychiatric hospitalization all increased substantially. Rates of
ambulatory care utilization were lower in all time periods post-release and rates of emergency
department utilization and medical-surgical hospitalization were higher in all time periods
post-release compared to in prison, while psychiatric hospitalization rates decreased over the 3
months post-release, reaching rates in post-release days 30-89 that were lower than rates in
prison.

Compared to general population controls, the rate of health care utilization was signifi-
cantly higher for the prison release group across all time periods and types of health care, as
shown in Table 3 and Fig 1.

Discussion

In this population-based study, we found that people who experience imprisonment had sig-
nificantly elevated rates of health care utilization while in prison and after release and for all
types of health care examined. Rates of utilization of ambulatory care and emergency depart-
ments and of hospitalization for medical-surgical and psychiatric reasons were high compared
to age- and sex-matched general population controls. There were substantial changes in rates
of health care utilization at the time of release, with a large decrease in ambulatory care use
and increase in emergency department use and hospitalization in the week after release.
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Table 3. Health care utilization for persons released from provincial prison in Ontario in 2010 (N = 48,861) and general population controls (N = 195,444), by
health care type and period relative to time in prison*.

Health care type Period relative to time in | Rate of use (95% CI) Rate ratiot
prison” Prison release group | General population controls (95% CI)
Ambulatory care (encounters/ person-year) In prison 16.0 (15.9,16.1) 3.2(3.2,3.2) 5.3(5.2,5.4)
Post-release | 3 months 8.1(8.0,8.1) 3.4(3.4,3.4) 2.4 (2.4,2.5)
0-6 days 10.7 (10.5, 10.9) 3.5(34,3.5) 3.2(3.1,3.3)
7-29 days 8.0 (7.9, 8.1) 3.4(3.4,3.5) 2.4 (2.4,2.5)
30-89 days 7.6 (7.5,7.6) 3.4(3.4,3.4) 2.3(2.2,2.4)
Emergency department (encounters/ person-year) In prison 0.7 (0.6, 0.7) 0.3 (0.3,0.3) 3.5(3.3,3.7)
Post-release | 3 months 1.6 (1.6, 1.7) 0.3(0.3,0.3) 5.0 (4.9,5.3)
0-6 days 2.6(2.5,2.7) 0.3(0.3,0.4) 7.9 (7.2, 8.6)
7-29 days 1.7 (1.6, 1.7) 0.3(0.3,0.4) 5.1(4.8,5.4)
30-89 days 1.4 (1.4, 1.5) 0.3(0.3,0.4) 4.3 (4.1,4.5)
Medical-surgical hospitalization (admissions/ 100 person-years) | In prison 5.4 (4.8,5.9) 2.4(2.3,2.6) 2.3(2.0,2.7)
Post-release | 3 months 9.9 (9.3, 10.5) 3.1(3.0,3.2) 3.2(2.9,3.5)
0-6 days 12.3 (10.1, 14.6) 2.4(1.9,2.9) 5.3(3.9,7.0)
7-29 days 9.6 (8.5,10.8) 3.4(3.1,3.8) 2.8(24,3.3)
30-89 days 9.4(8.7,10.1) 3.0(2.8,3.2) 3.1(2.8,3.5)
Psychiatric hospitalization In prison 8.6(7.9,9.3) 0.5(0.4,0.6) | 21.5(16.7,27.7)
(admissions/ 100 person-years) Post-release | 3 months 7.2(6.7,7.7) 0.4(0.4,05) | 17.5(14.4,21.2)
0-6 days 17.3 (14.6, 20.0) 0.3(0.1,0.5) | 58.3(30.9, 110.0)
7-29 days 8.0(7.0,9.0) 0.4 (0.4,0.5) | 20.5(14.8,28.5)
30-89 days 5.3 (4.8, 5.9) 0.5(0.4,0.5) | 12.1(9.5,15.3)

*Or the corresponding dates for general population controls.

tFor the prison release group compared to general population controls, adjusted for neighbourhood income quintile and rurality.

https://doi.org/10.1371/journal.pone.0201592.t003

Our study findings on health care utilization in prison are consistent with prior data on
ambulatory care, which identified use rates of 6 to 20 visits per year [10, 11, 13-15], and hospi-
talization in Canadian and UK studies [13, 40]. Emergency department use rates in prison
were several fold higher in prison than those in a 1999 Canadian study [40]. Post-release, rela-
tive rates of emergency department use and hospitalization were increased, similar to recent
US studies of persons with recent criminal justice system involvement [5, 22, 41]. The
increased comorbidity in the prison release group compared to the general population was
also consistent with other research [3, 4].

Strengths of this study include our comprehensive assessment of health care utilization: in
prison, on release, and across several types of health care. Our sample was population-based
and the sample size was large. We achieved a high rate of linkage between correctional data
and health administrative data, at 97.4%. Instead of relying on self-reported health care use, we
accessed health administrative data, which are comprehensive for Ontario residents in the set-
ting of universal health care. We compared rates of use with several age- and sex-matched gen-
eral population controls for each person in the prison release group.

This study has several potential limitations. For health care in prison, we were not able to
discern if ambulatory care visits were for administrative reasons only, or the degree to which
Ministry-required physician assessments were captured in health administrative data. Simi-
larly, on release, some persons may be obligated to participate in treatment for mental illness
or substance use disorders, for example, through court-ordered drug treatment, and we were
not able to distinguish care for those purposes. The data did not specify whether people were
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Fig 1. Rate ratio* of health care utilization of persons released from provincial correctional facilities in Ontario in 2010 (N = 48,861) and
age- and sex-matched general population controls (N = 195,444), by health care type and period relative to time in prisont *Adjusted for
neighbourhood income quintile and rurality. TOr the corresponding dates for general population controls.

https://doi.org/10.1371/journal.pone.0201592.g001

released from prison for compassionate reasons, which may be associated with health care use
on release such as medical-surgical hospitalization. However, the population age distribution
and the rarity of compassionate release in Ontario provincial prison make it unlikely that this
would substantially affect our findings. Indigenous persons are overrepresented in provincial
prisons, and health care utilization on First Nations is not captured in provincial health admin-
istrative data, which may mean that health care utilization rates post-release underestimate
use; this would lead to a conservative bias. Administrative data may misclassify comorbidity
status as well as socio-demographic variables. We note the substantial proportion of persons in
the prison release group with missing race data (9.2%), which could bias the estimates of the
proportions in each race category, and the proportion of persons with missing neighbourhood
income quintile (4.7%), which is lower than expected given the frequency of homelessness at
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the time of prison release [42] and may therefore not accurately indicate geographic location.
The prevalence of comorbidities may be inaccurate, including for mental disorders since we
used diagnostic codes that have not been validated, and for HIV since provincial prisons do
not routinely offer screening for bloodborne infections. We did not examine the independent
effect of imprisonment on health care utilization, as this was not our study objective; a differ-
ent analytic strategy would be required to explore that issue. We did not look at indicators of
quality of care [43-45], as this was also beyond the scope of this study, however, this informa-
tion would be relevant to understanding how well health care services in prison and in the
community met general and disease-specific standards of care. The study results may not be
generalizable to other jurisdictions, for example those with different health care systems or
with different patterns of morbidity and mortality in prison or the general population.

Our results show that even in the context of universal health care and with high rates of
ambulatory care use, rates of emergency department use and hospitalization remain very high
for this population. The high rates of admission to hospital necessarily reflect the high morbid-
ity of this population, since only people with substantial illness are admitted to hospital. It is
unclear to what extent suboptimal access to quality health care may contribute to high morbid-
ity and to emergency department use and hospitalization, for example whether people are
receiving the health care they need in prison and on release to meet their needs in prison and
to support continuity of care. Further work should examine ambulatory care access and quality
for this population, especially in light of prior research showing that for people with chronic
illness, ambulatory care may focus on specific conditions at the cost of other health conditions
and preventive care [46].

A novel finding of this study is the difference in health care utilization rates in prison and
post-release. Compared to use after release, the relatively high rate of ambulatory care use in
prison could be appropriate for patients’ preferences and high needs, or could reflect increased
need in prison due to distress related to imprisonment [10] or people not attending to their
health needs after release because of competing priorities, reluctance to disclose that they were
imprisoned to community-based care providers, or a lack of access to care [13]. Administrative
issues may also contribute to use in prison, such as institutional requirements for a clinical
assessment or to see a physician for care that is available in the community without a physician
[10, 13], for example over-the-counter medications. Though ambulatory care utilization
decreased substantially on release, the rates in the prison release group remained high com-
pared to the general population, which is notable given that people face many challenges on
release that may compete with attending to health needs and accessing health care, including
housing access, relapse to substance use, and family issues [47-52]; this suggests people may
have urgent unmet health care needs at the time of release.

Increased rates of emergency department use and hospitalization on release may reflect
changes in health behaviours such as substance use, which drives high mortality on release [8,
53], worsening health status because of medication non-adherence or lack of housing on
release, or a lack of adequate access to primary care [13] for routine care including prescrip-
tions. In prison, health care providers function as gatekeepers to the emergency department,
which may prevent emergency department use in prison, whether appropriately or inappropri-
ately. Finally, hospital-based health care providers may make different decisions regarding
whether to admit a patient to hospital based on whether a person is in prison or in the commu-
nity, for example based on perceptions about access to monitoring and care. In particular, the
substantial change in psychiatric admission rates may illustrate such differential access to care,
but could also reflect acute worsening illness, for example due to medication non-adherence
or substance use. Additional research is needed to understand both the reasons for high use
and differences in rates of use on release, with a particular focus on continuity of care for
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persons with specific diseases such as mental illness, substance use disorders, HIV, and other
chronic diseases, and, if indicated, evidence-based strategies should be implemented to sup-
port persons with comorbidity in achieving continuity of care [18, 21, 54-57].

The large increase in emergency department use and hospitalization on prison release indi-
cates the need to focus on health care and health status at the time of release from prison, con-
sistent with the obligations defined in the Nelson Mandela Rules [9]. Even in the context of a
wealthy country such as Canada with universal public health insurance, we need to consider
ways to change the health care system to address the needs of this population. We should
advance work to improve appropriate access to and acceptability of health care for this popula-
tion, building on evidence in this field [18, 21, 54-56], such as linkage with appropriate health
care and social supports at the time of release from prison. Interventions should focus on
health care in prison and in the community at the health system, provider, and patient levels,
with explicit attention to supporting people with multi-morbidity and social complexity.

Supporting information

S1 Checklist. Completed RECORD statement.
(DOCX)

S1 Protocol.
(DOC)

S1 Fig. Flow chart for linkage of data.
(DOCX)

S1 Table. Comparison of characteristics of persons released for 1 or more days in 2010
who were linked and not linked to an IKN.
(DOCX)

Acknowledgments

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). We acknowledge the Ontario Ministry of Community Safety and Correctional
Services (MCSCS), which provided data for the study, and we appreciate the contributions of
Mr. Michael Kirk to the study.

Parts of this material are based on data and/or information compiled and provided by
CIHI. However, the analyses, conclusions, opinions and statements expressed in the material
are those of the authors, and not necessarily those of CIHI.

The analyses, opinions, results and conclusions reported in this paper are also independent
from the other sources that provided data and funding. No endorsement by ICES, the
MOHLTC, or the MCSCS is intended or should be inferred.

We thank Dr. Gordon Guyatt for providing comments on an earlier draft of this
manuscript.

Author Contributions

Conceptualization: Fiona G. Kouyoumdjian, Aaron M. Orkin, Kathryn E. McIsaac, Claire
Kendall, Lori Kiefer, Flora I. Matheson, Samantha E. Green, Stephen W. Hwang.

Formal analysis: Fiona G. Kouyoumdjian, Stephanie Y. Cheng, Kinwah Fung.

Funding acquisition: Fiona G. Kouyoumdjian, Stephen W. Hwang.

PLOS ONE | https://doi.org/10.1371/journal.pone.0201592  August 3, 2018 10/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201592.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201592.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201592.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0201592.s004
https://doi.org/10.1371/journal.pone.0201592

@° PLOS | ONE

Health care utilization of people who experience imprisonment

Methodology: Fiona G. Kouyoumdjian, Stephanie Y. Cheng, Aaron M. Orkin, Kathryn E.

McIsaac, Claire Kendall, Lori Kiefer, Flora I. Matheson, Stephen W. Hwang.

Project administration: Stephanie Y. Cheng.

Supervision: Kinwah Fung, Stephen W. Hwang.

Visualization: Fiona G. Kouyoumdjian.

Writing - original draft: Fiona G. Kouyoumdjian.

Writing - review & editing: Fiona G. Kouyoumdjian, Stephanie Y. Cheng, Kinwah Fung,

Aaron M. Orkin, Kathryn E. McIsaac, Claire Kendall, Lori Kiefer, Flora I. Matheson,
Samantha E. Green, Stephen W. Hwang.

References

1.

10.

1.

12

13.

14.

15.

Walmsley R. World prison population list, 11th edition. King’s College London International Centre for
Prison Studies, 2016.

Kinner SA, Forsyth S, Williams G. Systematic review of record linkage studies of mortality in ex-prison-
ers: why (good) methods matter. Addiction. 2013; 108(1):38—49. Epub 2012/11/21. https://doi.org/10.
1111/add.12010 PMID: 23163705.

Fazel S, Baillargeon J. The health of prisoners. Lancet. 2011; 377(9769):956—65. Epub 2010/11/26.
doi: S0140-6736(10)61053-7 [pii] https://doi.org/10.1016/S0140-6736(10)61053-7 PMID: 21093904.

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

Wang EA, Wang Y, Krumholz HM. A high risk of hospitalization following release from correctional facili-
ties in Medicare beneficiaries: a retrospective matched cohort study, 2002 to 2010. JAMA internal medi-
cine. 2013; 173(17):1621-8. https://doi.org/10.1001/jamainternmed.2013.9008 PMID: 23877707.

Binswanger IA, Stern MF, Deyo RA, Heagerty PJ, Cheadle A, Elmore 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; PubMed Central PMCID: PMC2836121.

Lim S, Seligson AL, Parvez FM, Luther CW, Mavinkurve MP, Binswanger IA, et al. Risks of drug-related
death, suicide, and homicide during the immediate post-release period among people released from
New York City jails, 2001—2005. American journal of epidemiology. 2012; 175(6):519-26. https://doi.
org/10.1093/aje/kwr327 PMID: 22331462.

Binswanger IA, Blatchford PJ, Mueller SR, Stern MF. Mortality after prison release: opioid overdose
and other causes of death, risk factors, and time trends from 1999 to 2009. Annals of internal medicine.
2013; 159(9):592-600. https://doi.org/10.7326/0003-4819-159-9-201311050-00005 PMID: 24189594.

United Nations. The United Nations Standard Minimum Rules for the Treatment of Prisoners (the Nel-
son Mandela Rules) Geneva, Switzerland2015. Available from: https://www.unodc.org/documents/
justice-and-prison-reform/GA-RESOLUTION/E_ebook.pdf.

Feron JM, Paulus D, Tonglet R, Lorant V, Pestiaux D. Substantial use of primary health care by prison-
ers: epidemiological description and possible explanations. J Epidemiol Community Health. 2005; 59
(8):651-5. Epub 2005/07/16. https://doi.org/10.1136/jech.2004.022269 PMID: 1602064 1; PubMed
Central PMCID: PMCPMC1733114.

Sheps SB, Schechter MT, Prefontaine RG. Prison health services: a utilization study. Journal of com-
munity health. 1987; 12(1):4—22. PMID: 3584536.

Moschetti K, Zabrodina V, Stadelmann P, Wangmo T, Holly A, Wasserfallen JB, et al. Exploring differ-
ences in healthcare utilization of prisoners in the Canton of Vaud, Switzerland. PLoS One. 2017; 12
(10):e0187255. Epub 2017/10/31. https://doi.org/10.1371/journal.pone.0187255 PMID: 29084290;
PubMed Central PMCID: PMCPMC5662217.

Marshall T, Simpson S, Stevens A. Use of health services by prison inmates: comparisons with the
community. J Epidemiol Community Health. 2001; 55(5):364-5. Epub 2001/04/12. https://doi.org/10.
1136/jech.55.5.364 PMID: 11297662; PubMed Central PMCID: PMCPMC1731884.

A health care needs assessment of federal inmates in Canada. Canadian journal of public health =
Revue canadienne de sante publique. 2004; 95 Suppl 1:59-63. PMID: 15125459.

Nobile CG, Flotta D, Nicotera G, Pileggi C, Angelillo IF. Self-reported health status and access to health
services in a sample of prisoners in Italy. BMC Public Health. 2011; 11:529. Epub 2011/07/06. https://
doi.org/10.1186/1471-2458-11-529 PMID: 21726446; PubMed Central PMCID: PMCPMC3151234.

PLOS ONE | https://doi.org/10.1371/journal.pone.0201592  August 3, 2018 11/14


https://doi.org/10.1111/add.12010
https://doi.org/10.1111/add.12010
http://www.ncbi.nlm.nih.gov/pubmed/23163705
https://doi.org/10.1016/S0140-6736(10)61053-7
http://www.ncbi.nlm.nih.gov/pubmed/21093904
http://www.ncbi.nlm.nih.gov/pubmed/27427562
https://doi.org/10.1001/jamainternmed.2013.9008
http://www.ncbi.nlm.nih.gov/pubmed/23877707
https://doi.org/10.1056/NEJMsa064115
http://www.ncbi.nlm.nih.gov/pubmed/17215533
https://doi.org/10.1093/aje/kwr327
https://doi.org/10.1093/aje/kwr327
http://www.ncbi.nlm.nih.gov/pubmed/22331462
https://doi.org/10.7326/0003-4819-159-9-201311050-00005
http://www.ncbi.nlm.nih.gov/pubmed/24189594
https://www.unodc.org/documents/justice-and-prison-reform/GA-RESOLUTION/E_ebook.pdf
https://www.unodc.org/documents/justice-and-prison-reform/GA-RESOLUTION/E_ebook.pdf
https://doi.org/10.1136/jech.2004.022269
http://www.ncbi.nlm.nih.gov/pubmed/16020641
http://www.ncbi.nlm.nih.gov/pubmed/3584536
https://doi.org/10.1371/journal.pone.0187255
http://www.ncbi.nlm.nih.gov/pubmed/29084290
https://doi.org/10.1136/jech.55.5.364
https://doi.org/10.1136/jech.55.5.364
http://www.ncbi.nlm.nih.gov/pubmed/11297662
http://www.ncbi.nlm.nih.gov/pubmed/15125459
https://doi.org/10.1186/1471-2458-11-529
https://doi.org/10.1186/1471-2458-11-529
http://www.ncbi.nlm.nih.gov/pubmed/21726446
https://doi.org/10.1371/journal.pone.0201592

@° PLOS | ONE

Health care utilization of people who experience imprisonment

16.
17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Public Safety Canada. 2008 Corrections and Conditional Release Statistical Overview. 2008.

Young JT, Arnold-Reed D, Preen D, Bulsara M, Lennox N, Kinner SA. Early primary care physician con-
tact and health service utilisation in a large sample of recently released ex-prisoners in Australia: pro-
spective cohort study. BMJ Open. 2015; 5(6):e008021. Epub 2015/06/13. https://doi.org/10.1136/
bmjopen-2015-008021 PMID: 26068513; PubMed Central PMCID: PMCPMC4466622.

Kinner SA, Alati R, Longo M, Spittal MJ, Boyle FM, Williams GM, et al. Low-intensity case management
increases contact with primary care in recently released prisoners: a single-blinded, multisite, rando-
mised controlled trial. J Epidemiol Community Health. 2016; 70(7):683-8. Epub 2016/01/21. https://doi.
org/10.1136/jech-2015-206565 PMID: 26787201; PubMed Central PMCID: PMCPMC4941193.

Humphreys J, Ahalt C, Stijacic-Cenzer |, Widera E, Williams B. Six-Month Emergency Department Use
among Older Adults Following Jail Incarceration. Journal of urban health: bulletin of the New York Acad-
emy of Medicine. 2017. Epub 2017/12/06. https://doi.org/10.1007/s11524-017-0208-4 PMID:
29204845.

Lee J, Vlahov D, Freudenberg N. Primary care and health insurance among women released from New
York City jails. Journal of health care for the poor and underserved. 2006; 17(1):200—-17. https://doi.org/
10.1353/hpu.2006.0028 PMID: 16520527.

Wang EA, Hong CS, Shavit S, Sanders R, Kessell E, Kushel MB. Engaging individuals recently
released from prison into primary care: a randomized trial. Am J Public Health. 2012; 102(9):e22-9.
https://doi.org/10.2105/AJPH.2012.300894 PMID: 22813476.

Frank JW, Linder JA, Becker WC, Fiellin DA, Wang EA. Increased hospital and emergency department
utilization by individuals with recent criminal justice involvement: results of a national survey. Journal of
general internal medicine. 2014; 29(9):1226-33. https://doi.org/10.1007/s11606-014-2877-y PMID:
24817280; PubMed Central PMCID: PMC4139534.

Alan J, Burmas M, Preen D, Pfaff J. Inpatient hospital use in the first year after release from prison: a
Western Australian population-based record linkage study. Aust N Z J Public Health. 2011; 35(3):264—
9. Epub 2011/06/02. https://doi.org/10.1111/j.1753-6405.2011.00704.x PMID: 21627727

Boyd AT, Song DL, Meyer JP, Altice FL. Emergency department use among HIV-infected released jail
detainees. Journal of Urban Health. 2014.

Wilper AP, Woolhandler S, Boyd JW, Lasser KE, McCormick D, Bor DH, et al. The health and health
care of US prisoners: results of a nationwide survey. Am J Public Health. 2009; 99(4):666—72. https://
doi.org/10.2105/AJPH.2008.144279 PMID: 19150898; PubMed Central PMCID: PMC2661478.

Martin D, Miller AP, Quesnel-Vallee A, Caron NR, Vissandjee B, Marchildon GP. Canada’s universal
health-care system: achieving its potential. Lancet. 2018. Epub 2018/02/28. https://doi.org/10.1016/
S0140-6736(18)30181-8 PMID: 29483027.

Rich JD, Chandler R, Williams BA, Dumont D, Wang EA, Taxman FS, et al. How health care reform can
transform the health of criminal justice-involved individuals. Health Aff (Millwood). 2014; 33(3):462-7.
Epub 2014/03/05. https://doi.org/10.1377/hlthaff.2013.1133 PMID: 24590946; PubMed Central
PMCID: PMCPMC4034754.

Reitano J. Adult correctional statistics in Canada, 2015/2016. 2017. Available from: http://www.statcan.
gc.ca/pub/85-002-x/2017001/article/14700-eng.htm.

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.

Hux JE, lvis F, Flintoft V, Bica A. Diabetes in Ontario: determination of prevalence and incidence using
a validated administrative data algorithm. Diabetes Care. 2002; 25(3):512—6. Epub 2002/03/05. PMID:
11874939.

Tu K, Campbell NR, Chen ZL, Cauch-Dudek KJ, McAlister FA. Accuracy of administrative databases in
identifying patients with hypertension. Open Med. 2007; 1(1):e18-26. Epub 2007/01/01. PMID:
20101286; PubMed Central PMCID: PMCPMC2801913.

Gershon AS, Wang C, Guan J, Vasilevska-Ristovska J, Cicutto L, To T. Identifying patients with physi-
cian-diagnosed asthma in health administrative databases. Can Respir J. 2009; 16(6):183-8. Epub
2009/12/17. https://doi.org/10.1155/2009/963098 PMID: 20011725; PubMed Central PMCID:
PMCPMC2807792.

Gershon AS, Wang C, Guan J, Vasilevska-Ristovska J, Cicutto L, To T. Identifying individuals with
physcian diagnosed COPD in health administrative databases. COPD. 2009; 6(5):388—94. Epub 2009/
10/30. PMID: 19863368.

Schultz SE, Rothwell DM, Chen Z, Tu K. Identifying cases of congestive heart failure from administra-
tive data: a validation study using primary care patient records. Chronic Dis Inj Can. 2013; 33(3):160-6.
Epub 2013/06/06. PMID: 23735455.

PLOS ONE | https://doi.org/10.1371/journal.pone.0201592  August 3, 2018 12/14


https://doi.org/10.1136/bmjopen-2015-008021
https://doi.org/10.1136/bmjopen-2015-008021
http://www.ncbi.nlm.nih.gov/pubmed/26068513
https://doi.org/10.1136/jech-2015-206565
https://doi.org/10.1136/jech-2015-206565
http://www.ncbi.nlm.nih.gov/pubmed/26787201
https://doi.org/10.1007/s11524-017-0208-4
http://www.ncbi.nlm.nih.gov/pubmed/29204845
https://doi.org/10.1353/hpu.2006.0028
https://doi.org/10.1353/hpu.2006.0028
http://www.ncbi.nlm.nih.gov/pubmed/16520527
https://doi.org/10.2105/AJPH.2012.300894
http://www.ncbi.nlm.nih.gov/pubmed/22813476
https://doi.org/10.1007/s11606-014-2877-y
http://www.ncbi.nlm.nih.gov/pubmed/24817280
https://doi.org/10.1111/j.1753-6405.2011.00704.x
http://www.ncbi.nlm.nih.gov/pubmed/21627727
https://doi.org/10.2105/AJPH.2008.144279
https://doi.org/10.2105/AJPH.2008.144279
http://www.ncbi.nlm.nih.gov/pubmed/19150898
https://doi.org/10.1016/S0140-6736(18)30181-8
https://doi.org/10.1016/S0140-6736(18)30181-8
http://www.ncbi.nlm.nih.gov/pubmed/29483027
https://doi.org/10.1377/hlthaff.2013.1133
http://www.ncbi.nlm.nih.gov/pubmed/24590946
http://www.statcan.gc.ca/pub/85-002-x/2017001/article/14700-eng.htm
http://www.statcan.gc.ca/pub/85-002-x/2017001/article/14700-eng.htm
http://www.ncbi.nlm.nih.gov/pubmed/11874939
http://www.ncbi.nlm.nih.gov/pubmed/20101286
https://doi.org/10.1155/2009/963098
http://www.ncbi.nlm.nih.gov/pubmed/20011725
http://www.ncbi.nlm.nih.gov/pubmed/19863368
http://www.ncbi.nlm.nih.gov/pubmed/23735455
https://doi.org/10.1371/journal.pone.0201592

@° PLOS | ONE

Health care utilization of people who experience imprisonment

35.

36.

37.

38.

39.

40.

M,

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Antoniou T, Zagorski B, Loutfy MR, Strike C, Glazier RH. Validation of case-finding algorithms derived
from administrative data for identifying adults living with human immunodeficiency virus infection. PLoS
One. 2011; 6(6):e21748. Epub 2011/07/09. https://doi.org/10.1371/journal.pone.0021748 PMID:
21738786; PubMed Central PMCID: PMCPMC3128093.

The Johns Hopkins University. The Johns Hopkins ACG® System 2018. Available from: https://www.
hopkinsacg.org/.

Austin PC, van Walraven C, Wodchis WP, Newman A, Anderson GM. Using the Johns Hopkins Aggre-
gated Diagnosis Groups (ADGs) to predict mortality in a general adult population cohort in Ontario, Can-
ada. Medical care. 2011; 49(10):932-9. https://doi.org/10.1097/MLR.0b013e318215d5e2 PMID:
21478773.

Canadian Institutes of Health Research, National Sciences and Engineering Research Council of Can-
ada, Social Sciences and Humanities Research Council of Canada,. Tri-council policy statement: ethi-
cal conduct for research involving humans. Ottawa, ON2010.

RECORD Group. RECORD (Reporting of studies conducted using observational routinely-collected
data) 2017 [updated 2017; cited 2018 January 18]. Available from: http://www.record-statement.org/.

Hutchings J, Keresztes C, Macdonald K, Walker H, Sobolev B. A health care utilization forecast for the
Correctional Service of Canada, Ontario Region. Kingston, Ontario: 1999.

Winkelman TNA, Genao |, Wildeman C, Wang EA. Emergency Department and Hospital Use Among
Adolescents With Justice System Involvement. Pediatrics. 2017; 140(5). Epub 2017/10/04. https://doi.
org/10.1542/peds.2017-1144 PMID: 28970370.

The John Howard Society of Toronto. Homeless and jailed: Jailed and homeless. Toronto, Canada:
2010.

Asch SM, Damberg CL, Hiatt L, Teleki SS, Shaw R, Hill TE, et al. Selecting performance indicators for
prison health care. J Correct Health Care. 2011; 17(2):138—49. Epub 2011/04/29. https://doi.org/10.
1177/1078345810397712 PMID: 21525117.

Stern MF, Greifinger RB, Mellow J. Patient safety: moving the bar in prison health care standards. Am J
Public Health. 2010; 100(11):2103—10. Epub 2010/09/25. https://doi.org/10.2105/AJPH.2009.184242
PMID: 20864714; PubMed Central PMCID: PMCPMC2951964.

Damberg CL, Shaw R, Teleki SS, Hiatt L, Asch SM. A review of quality measures used by state and fed-
eral prisons. J Correct Health Care. 2011; 17(2):122—-37. Epub 2011/04/29. https://doi.org/10.1177/
1078345810397605 PMID: 21525116.

Redelmeier DA, Tan SH, Booth GL. The treatment of unrelated disorders in patients with chronic medi-
cal diseases. N Engl J Med. 1998; 338(21):1516—20. Epub 1998/05/21. https://doi.org/10.1056/
NEJM199805213382106 PMID: 9593791.

Baillargeon J, Hoge SK, Penn JV. Addressing the challenge of community reentry among released
inmates with serious mental iliness. American journal of community psychology. 2010; 46(3—4):361-75.
https://doi.org/10.1007/s10464-010-9345-6 PMID: 20865315.

Bergseth K RJK, Bergeron-Vigesaa L, McDonald T. Assessing the Needs of Women Recently
Released From Prison. Women & Criminal Justice. 2011; 21(2):100-22.

Colbert AM, Durand V. Women in Transition to Health: A Theory-Based Intervention to Increase
Engagement in Care for Women Recently Released From Jail or Prison. Journal of forensic nursing.
2016; 12(1):19-25. https://doi.org/10.1097/JFN.0000000000000102 PMID: 26859642.

Graffam J, Shinkfield A, Lavelle B, McPherson W. Variables affecting successful reintegration as per-
ceived by offenders and professionals. Journal of Offender Rehabilitation. 2005; 40(1):147-71.

Ramaswamy M, Upadhyayula S, Chan KY, Rhodes K, Leonardo A. Health priorities among women
recently released from jail. American journal of health behavior. 2015; 39(2):222-31. https://doi.org/10.
5993/AJHB.39.2.9 PMID: 25564835; PubMed Central PMCID: PMC4332842.

Green S, Foran J, Kouyoumdjian FG. Access to primary care in adults in a provincial correctional facility
in Ontario. BMC Res Notes. 2016; 9:131. https://doi.org/10.1186/s13104-016-1935-4 PMID: 26923923;
PubMed Central PMCID: PMCPMC4770553.

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.

Wang EA, White MC, Jamison R, Goldenson J, Estes M, Tulsky JP. Discharge planning and continuity
of health care: findings from the San Francisco County Jail. Am J Public Health. 2008; 98(12):2182—4.
Epub 2008/04/03. https://doi.org/10.2105/AJPH.2007.119669 PMID: 18381994; PubMed Central
PMCID: PMCPMC2636533.

PLOS ONE | https://doi.org/10.1371/journal.pone.0201592  August 3, 2018 13/14


https://doi.org/10.1371/journal.pone.0021748
http://www.ncbi.nlm.nih.gov/pubmed/21738786
https://www.hopkinsacg.org/
https://www.hopkinsacg.org/
https://doi.org/10.1097/MLR.0b013e318215d5e2
http://www.ncbi.nlm.nih.gov/pubmed/21478773
http://www.record-statement.org/
https://doi.org/10.1542/peds.2017-1144
https://doi.org/10.1542/peds.2017-1144
http://www.ncbi.nlm.nih.gov/pubmed/28970370
https://doi.org/10.1177/1078345810397712
https://doi.org/10.1177/1078345810397712
http://www.ncbi.nlm.nih.gov/pubmed/21525117
https://doi.org/10.2105/AJPH.2009.184242
http://www.ncbi.nlm.nih.gov/pubmed/20864714
https://doi.org/10.1177/1078345810397605
https://doi.org/10.1177/1078345810397605
http://www.ncbi.nlm.nih.gov/pubmed/21525116
https://doi.org/10.1056/NEJM199805213382106
https://doi.org/10.1056/NEJM199805213382106
http://www.ncbi.nlm.nih.gov/pubmed/9593791
https://doi.org/10.1007/s10464-010-9345-6
http://www.ncbi.nlm.nih.gov/pubmed/20865315
https://doi.org/10.1097/JFN.0000000000000102
http://www.ncbi.nlm.nih.gov/pubmed/26859642
https://doi.org/10.5993/AJHB.39.2.9
https://doi.org/10.5993/AJHB.39.2.9
http://www.ncbi.nlm.nih.gov/pubmed/25564835
https://doi.org/10.1186/s13104-016-1935-4
http://www.ncbi.nlm.nih.gov/pubmed/26923923
https://doi.org/10.2105/AJPH.2007.119669
http://www.ncbi.nlm.nih.gov/pubmed/18381994
https://doi.org/10.1371/journal.pone.0201592

o @
@ : PLOS | ONE Health care utilization of people who experience imprisonment

55. Binswanger IA, Whitley E, Haffey PR, Mueller SR, Min SJ. A patient navigation intervention for drug-
involved former prison inmates. Subst Abus. 2015; 36(1):34—41. Epub 2014/06/25. https://doi.org/10.
1080/08897077.2014.932320 PMID: 24960435; PubMed Central PMCID: PMCPMC4276554.

56. Shaw J, Conover S, Herman D, Jarrett M, Leese M, McCrone P, et al. Critical time Intervention for
Severely mentally ill Prisoners (CrISP): a randomised controlled trial. Southampton (UK)2017.

57. LehmanHeld M, Brown C A., Frost L.E., Hickey J.S., Buck D.S. Integrated Primary and behavioral
health care in patient-centered medical homes for jail releasees with mental iliness. Criminal Justice
and Behavior. 2012; 39(4):533-51.

PLOS ONE | https://doi.org/10.1371/journal.pone.0201592  August 3, 2018 14/14


https://doi.org/10.1080/08897077.2014.932320
https://doi.org/10.1080/08897077.2014.932320
http://www.ncbi.nlm.nih.gov/pubmed/24960435
https://doi.org/10.1371/journal.pone.0201592

