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ABSTRACT

Background: In population studies, the risk of injury declines after early adulthood. It is unclear if a
similar age difference in the risk of injury exists among people released from prison.

Methods: Pre-release survey data collected between 1t August, 2008, and 315t July, 2010, from a
representative cohort of sentenced adults (218 years) in Queensland, Australia, were linked
prospectively and retrospectively to person-level emergency department, inpatient hospital, and
correctional records. To ascertain predictors of injury, we fit a multivariate Andersen-Gill model and
tested interactions between age group (<25/>25 years) and each variable.

Results: In 1307 adults released from prison, there were 3,804 person-years of follow-up. The crude
injury rate was 385 (95%Cl: 364-407) per 1000 person-years and did not differ according to age
group. Factors associated with increased injury-related hospital contact included mental illness, pre-
incarceration injury, a history of incarceration prior to the index sentence, release from a short
prison sentence (<90 days), being reincarcerated during follow-up, and identifying as Indigenous.
The effect of mental illness, risky alcohol use, prior incarceration, and intellectual disability differed
across age group and predicted increased risk of injury among people aged =25 years compared to
their counterparts without these characteristics.

Conclusions: Unlike in the general population where the risk of injury declines with age, older adults
released from prison are at similar risk compared to their younger peers. Adults released from prison
with mental illness, with a history of injury, and who identify as Indigenous are particularly indicated

groups for injury prevention.

KEY WORDS: Injury Diagnosis; Prisoners; Cohort Study; Mental Health; Hospital Care; Epidemiology
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KEY MESSAGES
What is already known on this subject
e Among people of working age, injury disproportionately impacts young people
e Injury is a leading cause of hospitalisation among people released from prison
e People released from prison are at increased risk of death due to injury
What this study adds
e Injury is the most common cause of hospital contact among people released from prison
e Unlike in the general population, older adults released from prison are at similar risk of
injury compared to their younger peers
e People released from prison with mental illness, a history of injury, and those who identify

as Indigenous are particularly indicated groups for injury prevention
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INTRODUCTION

Approximately one in twelve deaths globally is attributable to injury.! The global burden of injury has
declined since 1990,2 but injury still disproportionately impacts young people aged 15-29 years® and
socially-excluded groups, including people with a history of incarceration.* People released from
prison have a risk of death from injury seven times higher than the general population,® and this
disparity is larger for those aged under 25 years.® It is unclear if a similar age-related disparity

observed among young adults in the general population exists among people released from prison.

Evidence on non-fatal injury after release from prison is limited, however injury that leads to
hospital contact can result in enduring morbidity, disability, decreased quality of life, reduced
economic productivity, and considerable public expenditure.”2° In community studies, mental
illness,'* SUD,'> homelessness'? and Indigeneity!4 !> have been positively associated with non-fatal
injury, and are more common among people in prison.'® One Australian study found that injury
accounted for 22% of all hospital bed days within 12 months after release from prison.!” Studies of
emergency department (ED) presentations and hospital admissions in the United States (US) have
found that injury is more common among people with a history of incarceration.!®1° However, no
study of people released from prison has included both ED presentations and hospital admissions,

disaggregated non-fatal injury findings by age, or examined predictors of non-fatal injury.

A greater understanding of the age-related causes of hospital contact among people released from
prison, including the patterns and risk factors for injury, is critical to inform targeted prevention
efforts. In a representative cohort of adults released from prison in Queensland, Australia we aimed
to: 1) calculate the age-specific incidence of injury-related hospital contact; and 2) identify age-

specific factors associated with injury.

METHODS

We used cohort data from the Passports study,?°2! a randomised controlled trial of a low-intensity

case management intervention for people released from prison. Briefly, between 1 August 2008 and
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31 July 2010, a baseline survey was administered to 1325 sentenced adult (=18 years) prisoners
within six weeks of expected release from one of seven prisons in Queensland. Informed, written
consent was obtained from all participants. The prison sentence in which the baseline survey was

administered is herein called the index prison sentence.

The Passports study received approval from the Queensland Corrective Services Research
Committee, the Queensland Health Human Research Ethics Committee (HREC/11/QHC/40), the
University of Queensland Behavioural and Social Sciences Ethical Review Committee (#2007000607)

and the Australian Institute of Health and Welfare Ethics Committee (EC2012/4/58).

Baseline measures

Self-report measures at baseline included age, sex, Indigenous status (non-Indigenous/Indigenous),
years of school completed (<10/>10 years), relationship status (not in stable relationship/married or
de facto), pre-incarceration accommodation (unstable/stable), pre-incarceration employment status
(unemployed/employed), social visits in prison in the month prior to the baseline survey (none/>1),
history of juvenile detention (yes/no), and receipt of the Passports intervention?! (yes/no). Given
that the rate of injury peaks prior to 25 years of age and declines thereafter in the general
population, we dichotomised age (<25/>25 years).?? Validated screening tools delivered at baseline
included the Hayes Ability Screening Index?? for ascertaining possible intellectual disability, the
Kessler Psychological Distress Scale (K10)?* for measuring psychological distress, and the Alcohol Use
Disorders Identification Test?> and the Alcohol, Smoking and Substance Involvement Screening

Test,?¢ for identifying harmful alcohol and other substance use, respectively.

Linked administrative data

Baseline survey data were probabilistically linked, both prospectively and retrospectively, to person-
level, state-wide ED and inpatient hospital records, and prospectively to the National Death Index
(for censoring deaths during follow-up). We deterministically linked survey data to correctional

records to identify all prison admission and released dates during the study period. We had full
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coverage for all administrative data sources from the date of prison release to 31 July 2012. For the
period prior to, and during, the index prison sentence, we used International Classification of
Diseases, 10t edition, Australian Modification (ICD-10-AM) codes?” to determine ED presentations
and hospital admissions in which mental illness (FO1-FO9 and F20-F99) or SUD (F10-F19) were
documented as a principal or secondary diagnosis. In the year prior to the index prison sentence
admission date, we identified ED presentations and hospital admissions with a principal diagnosis for
injury (S00/T99).28 From correctional records, we ascertained whether an individual was released on
parole (yes/no), incarcerated prior to the index prison sentence (yes/no), and the length of their

index prison sentence (<90/90-365/>365 days).

Diagnoses made by psychiatrists, psychologists, or general practitioners during the index prison
sentence were extracted from prison medical records according to the International Classification of
Primary Care, second edition (ICPC-2)?° by two trained graduate researchers. We ascertained ICPC-2

diagnoses for mental illness, SUD, and injury (see supplementary Table S1).

Pre-release ICD-10-AM and ICPC-2 diagnoses were aggregated to generate composite dichotomous

variables for a history of mental illness and SUD, respectively.

Outcomes

We ascertained all principal diagnoses in ED presentations and hospital admissions after release
from prison and categorised them by ICD chapter. Our primary outcome was ED presentation and/or
hospital admission resulting from injury as a principal diagnosis (ICD-10-AM codes S00-T99). Due to
the possibility that multiple hospital contacts within 24 hours may be due to the same injury, we
aggregated ED presentations and hospital admissions for injury that occurred within a 24-hour
period into a single injury event. We categorised the nature and body region of injury using a
modified Barell Injury Diagnosis Matrix.3° ED presentations in which an individual did not wait to be
assessed (i.e., discharge status ‘Did not wait’ and a principal diagnosis of Z53 ‘Procedure not carried

out’) were excluded.
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Statistical methods

We calculated the proportion of total ED presentations, hours spent in the ED, hospital admissions,
and hospital bed days, by ICD chapter. We compared crude differences between those who did and
did not have an injury using chi-square tests, separately by age group. We calculated crude incidence
rates (IRs) of ED presentation and hospital admission by ICD chapter, body region, nature, and
external cause of injury, overall and by age group; and unadjusted incidence rate ratios (IRRs)
collapsed across age group. Time at risk began on the date of release from the index prison sentence
and was censored at death or the last day of the follow-up period (315 July, 2012), whichever
occurred first. We interval truncated (i.e., removed) time spent reincarcerated and removed any

injury events initiated from prison during reincarceration.

To ascertain predictors of injury, we fit univariate and multivariate Andersen-Gill models.3! We
tested for effects measure modification by fitting an interaction between age group and each

measure in the adjusted model.

We replaced missing covariate data by multiple imputation (see supplementary material) and
conducted sensitivity analyses restricted to complete cases only, and to investigate the potential
impact of periods spent hospitalised, interval truncation for periods of reincarceration, and

reincarceration during the study period.

We conducted all analyses using Stata v15.1.32

RESULTS

Ten participants were not linked to administrative records and eight were not released from prison
during follow-up, leaving 1307 (98.6%) participants included in analyses. These participants
experienced 3,052 ED presentations, excluding 397 (11.5%) presentations in which the individual did

not wait to be assessed.
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Overall, there were 3,804 person-years of follow-up and 1308 injuries resulting in hospital contact
over the study period. Cohort characteristics are presented by injury status, overall and stratified by
age group, in Table 1. One quarter (n=334; 25.6%) of participants were aged <25 years and most
(n=1,126; 86.2%) were aged <45 years at baseline, 21.2% (n=277) were female, and 25.3% (n=331)
identified as Indigenous. Almost one-third (n=404; 30.9%) of participants had at least one injury

resulting in hospital contact during the study period.

Figure 1 displays the five most common causes of ED presentation, hours spent in ED, hospital
admissions, and bed days, by ICD chapter. Injury was the leading cause of ED presentations
(n=1,115/3,052; 37%), accounted for the most hours spent in the ED (n=5,449/15,642; 35%), was the
leading cause of hospital admissions (n=307/1,155; 27%), and the second leading cause of hospital

bed days (n=929/3,912; 24%), behind mental and behavioural disorders (n=1,116/3,912; 29%).

Crude IRs for the five most common causes of ED presentation and hospital admission are displayed,
overall and stratified by age, in Table 2. The IRs of ED presentation and hospital admission for injury
were 349 (95%Cl: 329-370) and 98 (95%Cl: 86-108) per 1000 person-years, respectively. No
significant differences existed in injury IRs by age group (Table 2). The crude IR of injury during
periods of reincarceration was 131 (95%Cl: 104-163) per 1000 person-years. Excluding these events,
the crude IR of injury in the community was 385 (95%Cl: 364-407) per 1000 person-years and did not
differ between the younger and older age groups (IR=403; 95%Cl: 360-452 versus IR=379; 95%Cl:

356-404; p=0.354).

Table 3 presents crude IRs of ED presentation and hospital admission by body region, nature, and
external cause of injury, stratified by age group. The most common external causes of injury
resulting in hospital admission were assault, mechanical force, and self-harm. Individuals aged <25
years had higher rates of hip and lower extremity injuries (IRR=1.49; 95%Cl: 1.06-2.08) and
amputation or open wound injuries (IRR=1.62; 95%Cl: 1.20-2.16) resulting in ED presentations,

compared to those aged >25 years (Table 3).
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After adjusting for covariate effects, individuals diagnosed with a mental illness, who had at least
one injury in the year prior to prison, who had been incarcerated prior to the index sentence, who
identified as Indigenous, or who were released from a prison sentence shorter than 90 days
(compared to a sentence over one year) were at increased risk of injury following release from
prison (Table 4). Reincarceration during the study period was positively associated with injury. The
effect of mental illness, risky alcohol use, prior incarceration, and intellectual disability differed
across age group such that these factors predicted increased risk of injury among people aged 225
years compared to their counterparts without these characteristics (HR=1.88; 95%Cl: 1.24-2.85;
p=0.003, HR=1.81; 95%Cl: 1.02-3.23; p=0.043, HR=1.57; 95%Cl: 1.04-2.37; p=0.030, and HR=1.57;

95%Cl: 1.00-2.46; p=0.050, respectively).

Sensitivity analyses supported our primary analysis (see supplementary Table S2). However, the
association between Indigenous status and injury attenuated to the null when we restricted analysis
to complete cases. When we restricted analysis to participants who remained in the community for
the entire study period, not being in a stable relationship predicted an increased risk of injury after

release from prison.

DISCUSSION

In a large cohort of adults released from prison in Australia, we found that injury was the primary
cause of hospital contact. Factors associated with increased injury-related hospital contact included
mental illness, injury in the year prior to incarceration, a history of prior incarceration, being
released from a short prison sentence (<90 days), being reincarcerated, and identifying as
Indigenous. We observed higher rates of ED presentation for hip or lower extremity, and amputation
or open wound injury, among younger people released from prison. Although age did not predict all-
cause injury, it modified the effect of mental illness, intellectual disability, risky alcohol use, and a
history of incarceration, with greater effects among people aged >25 years than those aged <25

years.
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Consistent with the general population, injury was the leading cause of ED presentations among
adults released from prison. However, it accounted for a higher proportion of ED presentations in
our study compared to in the general population (37% versus 27%).33 Furthermore, the rate of
hospital admission for injury was almost four times higher than in the general population (98 versus
27 per 1,000 person-years).3* Our findings are consistent with a prior Australian study that found
that injury was the second leading cause of hospital bed days and accounted for the largest
proportion of individuals admitted to hospital after release.’” Prior research in the US has observed
an increased prevalence of hospitalisation due to injury in the first 90 days after release from prison,
compared to matched controls without a history of incarceration.®® This is strong evidence that
adults released from prison experience a disproportionate burden of non-fatal injury compared to

people without a history of incarceration.

Mental illness was a strong, independent predictor of injury after release from prison, consistent
with findings from the general population,* and our prior findings that co-occurring mental illness
and SUD predicted increased non-fatal injury after release from prison.3 However, injury is both a
risk factor for, and a consequence of, mental iliness making hospital contact for injury a key
opportunity to address mental health.36-38 Mental illness is often poorly identified and treated in
people presenting with injury,® but our findings highlight the importance of mental health screening
in acute care, enabling appropriate referrals to mental health providers.*? Psychotropic medications
have been associated with reduced violence, driving-related risk taking, and ED presentations among
people with dual diagnosis and a history of incarceration.*! Psychotic disorders have been associated
with increased violent recidivism among people released from prison*? and we found high rates of
hospital admissions for assault injuries. In this context, our findings suggest that initiating mental
healthcare in prison, ensuring continuity of this care after release, and hospital-centred violence
prevention programs where indicated*® may be effective in reducing the disproportionate injury

burden experienced by people released from prison.

10
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Release from short sentences (<90 days) and reincarceration during follow-up were associated with
increased risk of non-fatal injury. Therefore, people serving short sentences should be a priority for
health interventions aimed at alleviating gaps in care and support for these individuals who cycle

rapidly through the criminal justice system.

Injury prior to incarceration predicted injury after release from prison, the rate of injury was lower
during periods of incarceration than in the community, and injury in prison did not predict injury
after release. Thus, incarceration should only be considered an interruption to the risk of injury in
the community; this risk is strongly associated with social and economic disadvantage.** Addressing
these social, economic, and environmental determinants of inequality that people with a history of

incarceration experience will reduce the risk of reincarceration and injury.*

Indigenous people are overrepresented in Australian prisons by an age-adjusted factor of 13.%6 We
found rates of hospital contact for injury was high in this group reflecting a risk of enduring
morbidity and mortality. Therefore, culturally-informed health interventions to prevent injury may

be a key component of addressing the Indigenous health gap in Australia.'*

In contrast to trends in the general population,?? we found that the risk of injury remains high among
adults aged >25 years released from prison. Incarceration compounds disadvantage* and, as
disadvantage increases, the demographic disparities in injury attenuate as key determinants of injury
such as unstable housing, poverty, mental health problems, risky substance use, stigma and
discrimination, and social isolation become more prominent.**#8 Consistent with this, we found no
significant sex differences in the rate of injury, in contrast to general population studies.??> However,
the effect of mental illness and incarceration was more prominent as age increased. Given the
increased risk of injury among older adults with a history of mental iliness, intellectual disability,
risky alcohol use, and/or incarceration, younger adults with these characteristics in contact with the

criminal justice system are key target groups for prevention.

11
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Injury accounted for over one-third of all hours spent in the ED and one in four hospital bed days.
Such high rates of tertiary healthcare for injury impose substantial costs on the health system.
Subsequent costs associated with chronic morbidity, and decreased social and economic
participation, compound the economic burden.*® There is an imperative to make better use of scarce
public resources and our findings show a clear need to identify cost-effective means of reducing the

burden of injury in this population.

While universal injury prevention strategies have shown substantial success preventing injury on a
population level, far less is known about targeted injury prevention strategies in marginalised groups
where injury morbidity remains high.° To our knowledge there are no prevention strategies for non-
drug-related causes that specifically target people released from prison. In marginalised groups, peer
support appears to provide key elements required for successful intervention, such as open
communication, trust, and engagement.* A trial in the US found that peer-integrated case
management and early primary care contact reduced preventable ED presentations in people
released from prison.>! Efforts to establish effective intervention strategies for this group, such as

testing the effect of peer-integrated injury prevention, should be a priority for future research.

Our study had several strengths. The cohort was representative on demographic and criminal justice
characteristics of all individuals released from prisons in Queensland during the study period.?° The
combination of person-level, linked administrative ED, hospital, correctional, mortality, and prison
medical records, with comprehensive survey data allowed for adjustment of a range of confounders.
Our study design also accounted for the effect of reincarceration on the risk of injury, substantially

reducing the possibility of informative censoring.

Our study also had some limitations. Our outcome of interest was injury resulting in hospital contact
and thus, would not capture the entire burden of injury experienced by people released from prison.
However, it does include the more severe injuries and those generating the greatest costs for the

health sector. We included both the intervention and control arms of the Passports study in our

12
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analyses. The aim of this low-intensity intervention was to increase contact with primary care, and
no significant association with hospital contact was observed. Nevertheless, we adjusted for
randomisation group in our final model. Our study was conducted in one Australian state and
therefore may not be generalisable to jurisdictions that have different social and environmental
drivers of injury and/or different prison age demographics and correctional systems.

Conclusions

There is a large disparity in the burden of injury among people released from prison. Unlike in the
general population where the risk of injury declines with age, older adults released from prison are
at equivalent risk of injury compared to their younger peers. Targeted preventions strategies for
people involved in the criminal justice system are urgently needed; those who identify as
Indigenous, people with mental illness, and those with a history of injury are particularly indicated

groups for injury prevention.

13
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TABLES/FIGURES

Table 1: Cohort characteristics by injury status, overall and stratified by age group

- <25 years 225 years old
Characteristic 334 (25.6%) 973 (74.4%) All participants
No injury =1 injury No injury 21 injury N (%)
N (%) N (%) p-valuec N (%) N (%) p-valuec 1307 (100.0%)
230(100.0%) 104(100.0%) 673(100.0%) 300(100.0%)
Sex
Male 185 (80.4%) 81 (77.9%) 0.665 534 (79.3%) 230 (76.7%) 0.347 1030 (78.8%)
Indigenous status
Indigenous 75 (32.6%) 32 (30.8%) 0.739 157 (23.3%) 67 (22.3%) 0.733 331 (25.3%)
Years of school completed
<10 years 107 (46.5%) 58 (55.8%) 0.118 263 (39.3%) 135 (45.2%) 0.085 563 (43.2%)
Valid n 670 (99.6%) 299 (99.7%) 1303 (99.7%)
Relationship statusa
Not in stable relationship 146 (64.6%) 60 (58.8%) 0.316 376 (56.2%) 175 (58.5%) 0.500 757 (58.4%)
Validn 226 (98.3%) 102 (98.1%) 669 (99.4%) 299 (99.7%) 1296 (99.2%)
Accommodationa
Unstable 35 (15.2%) 16 (15.5%) 0.941 120 (17.9%) 49 (16.4%) 0.579 220 (16.9%)
Valid n 103 (99.0%) 670 (99.6%) 298 (99.3%) 1301 (99.5%)
Employment statusa
Unemployed 120 (52.2%) 50 (48.5%) 0.540 332 (49.3%) 142 (47.3%) 0.565 644 (49.3%)
Valid n 103 (99.0%) 1306 (99.9%)
Social visits in prisonb
None 126 (54.8%) 50 (48.1%) 0.256 355 (52.7%) 170 (56.7%) 0.258 701 (53.6%)
Intellectual disability
Yes 24 (10.7%) 14 (13.5%) 0.461 44 (6.8%) 31 (10.5%) 0.046 113 (8.9%)
Validn 225 (97.8%) 651 (96.7%) 294 (98.0%) 1274 (97.5%)
Psychological distress
High/very high 62 (27.1%) 29 (27.9%) 0.878 514 (76.8%) 207 (69.0%) 0.010 963 (74.0%)
Validn 229 (99.6%) 669 (99.4%) 1302 (99.6%)
Mental illness
Yes 52 (22.6%) 29 (27.9%) 0.298 169 (25.1%) 126 (42.0%) <0.001 376 (28.8%)
Substance use disorder
Yes 86 (37.4%) 46 (44.2%) 0.236 301 (44.7%) 158 (52.7%) 0.022 591 (45.2%)
AUDIT risky alcohol use
High/probable dependence 118 (52.0%) 48 (48.0%) 0.507 185(28.2%) 120 (40.8%) <0.001 471 (36.9%)
Validn 227 (98.7%) 100 (96.2%) 657 (97.6%) 294 (98.0%) 1278 (97.8%)
ASSIST risky substance use
Methamphetamine
Moderate/high 98 (42.8%) 45 (43.3%) 0.935 251 (37.3%) 107 (35.8%) 0.652 501 (38.4%)
Validn 229 (99.6%) 299 (99.7%) 1305 (99.8%)
Heroin
Moderate/high 32 (14.0%) 12 (11.7%) 0.564 131 (19.5%) 57 (19.1%) 0.884 232 (17.8%)
Validn 229 (99.6%) 103 (99.0%) 672 (99.9%) 299 (99.7%) 1303 (99.8%)
Injury in the year prior to prison
Yes 51 (22.2%) 35 (33.7%) 0.026 125 (18.6%) 94 (31.3%) <0.001 305 (23.3%)
Injury during prison sentence
Yes 53 (23.0%) 30 (28.8%) 0.256 161 (23.9%) 74 (24.7%) 0.802 318 (24.3%)
Released on parole
No parole 135 (58.7%) 61 (58.7%) 0.994 434 (64.5%) 192 (64.0%) 0.883 822 (62.9%)

16
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Juvenile detention history
Yes 89 (39.7%) 27 (26.5%) 0.020
Validn 224 (97.4%) 102 (98.1%)

Incarcerated prior to the index

sentence
Yes 147 (63.9%) 65 (63.1%) 0.888
Valid n 103 (99.0%)
Length of index prison sentence
<90 days 64 (28.1%) 34 (33.0%) 0.442
90-365 days 119 (52.2%) 54 (52.4%)
>365 days 45 (19.7%) 15 (14.6%)

validn  228(99.1%) 103 (99.0%)
Passports intervention
Control 116 (50.4%) 48 (46.2%)  0.469

169 (25.2%)
670 (99.6%)

457 (68.0%)
672 (99.9%)

176 (26.3%)
346 (51.6%)
148 (22.1%)
670 (99.6%)

341 (50.7%)

76 (25.5%)
298 (99.3%)

217 (72.6%)
299 (99.7%)

94 (31.4%)
148 (49.5%)
57 (19.1%)
299 (99.7%)

148 (49.3%)

0.926

0.154

0.216

0.700

361 (27.9%)
1294 (99.0%)

886 (67.9%)
1304 (99.8%)

368 (28.3%)
667 (51.3%)
265 (20.4%)
1300 (99.5%)

653 (50.0%)

aAssessed at baseline; PIn the month prior to the baseline interview; Chi-square test
ASSIST: Alcohol, Smoking and Substance Involvement Screening Test; AUDIT: Alcohol Use Disorders Identification

Test

17



RUNNING TITLE: Age-specific injury after prison

Table 2: Incidence rates for the top five causes of ED presentation and hospital admission stratified by
age

Principal diagnosis

Incidence Rate (95%CI) per 1000 person-years

IRR (95%Cl)a

Events Overall <25 years old 225 years old
ED presentations
All cause 3052 956 (923, 991) 942 (874, 1014) 961 (923, 1000) 0.98 (0.90, 1.07)
Injury, poisoning and certain other consequences 1115 349 (329, 370) 369 (328, 416) 343 (321, 367) 1.08 (0.93, 1.23)
from external causes
Mental and behavioural disorders 505 158 (145, 173) 134 (110, 163) 166 (150, 182) 0.81 (0.64, 1.01)
Factors influencing health status and contact with 321 101 (90, 112) 105 (84, 131) 99 (88, 113) 1.06 (0.81, 1.37)
health services
Symptoms, signs and abnormal clinical and 279 87 (78, 98) 67 (50, 88) 94 (82, 106) 0.71 (0.51, 0.97)
laboratory findings, not elsewhere classified
Diseases of the skin and subcutaneous tissue 208 65 (57, 75) 91 (72, 116) 57 (49, 68) 1.59 (1.17, 2.14)
Hospital admissions
All cause 1155 362 (342, 383) 327 (288, 371) 372 (349, 397) 0.88 (0.76, 1.01)
Injury, poisoning and certain other consequences 307 98 (86, 108) 105 (84, 131) 94 (82, 106) 1.12 (0.85, 1.46)
from external causes
Mental and behavioural disorders 207 65 (57, 74) 61 (46, 82) 66 (56, 77) 0.93 (0.65, 1.30)
Diseases of the digestive system 84 26 (21, 33) 26 (17, 41) 26 (21, 34) 0.98 (0.55, 1.65)
Pregnancy, childbirth and the puerperium 77 24 (19, 30) 37 (25, 54) 20 (15, 27) 1.81 (1.09, 2.94)
Symptoms, signs and abnormal clinical and 71 22 (18, 28) 15 (8, 27) 24 (19, 31) 0.61 (0.29, 1.18)

laboratory findings, not elsewhere classified

aThose aged 225 years old is the reference category.
ED: Emergency department; IRR: Incidence rate ratio; 95%Cl: 95% confidence interval
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Table 3: Injury incidence rates from ED presentation and hospital admission, by body region and nature
of injury, stratified by age

Incidence Rate (95%CI) per 1000 person-years IRR (95%Cl)a
Measure Events Overall <25 years old 225 years old
ED presentations for injurys 1115 349 (329, 370) 369 (328, 416) 343 (321, 367) 1.08 (0.93, 1.23)
Body region
Head and neck 279 87 (78, 98) 87 (68, 111) 87 (77, 100) 1.00 (0.74, 1.32)
Thorax, spine, and torso 100 31 (26, 38) 30 (20, 46) 32 (25, 40) 0.94 (0.56, 1.53)
Upper extremities 270 85 (75, 95) 102 (82, 128) 79 (69, 91) 1.29 (0.97, 1.69)
Hip and lower extremities 172 54 (46, 63) 72 (55, 95) 48 (40, 58) 1.49 (1.06, 2.08)
Multiple body regions/system wide 138 43 (37,51) 31 (21, 47) 47 (39, 56) 0.67 (0.41, 1.05)
Unspecified 156 49 (42, 57) 46 (33, 65) 50 (42, 59) 0.93 (0.62, 1.37)
Nature of injury
Fracture or dislocation 197 62 (54, 71) 61 (46, 82) 152 (53, 72) 0.99 (0.69, 1.39)
Internal organ or blood vessel 41 13 (9, 17) 16 (9, 29) 12 (8, 17) 1.39 (0.64, 2.80)
Amputation or open wound 221 69 (61, 79) 98 (78, 124) 61 (52, 71) 1.62 (1.20, 2.16)
Contusion or superficial 158 49 (42, 58) 55 (40, 74) 48 (40, 57) 1.14 (0.77, 1.64)
Crushing or burn 33 10 (7, 15) 8 (4, 18) 11 (8, 16) 0.74 (0.25, 1.84)
Poisoning or toxic effects 113 35 (29, 43) 25 (15, 39) 39 (32, 47) 0.63 (0.36, 1.06)
Other (specified)c 200 63 (55, 72) 63 (47, 84) 63 (53, 73) 1.00 (0.70, 1.40)
Unspecified 152 48 (41, 56) 44 (31, 62) 49 (41, 58) 0.89 (0.58, 1.33)
Hospital admissions for injury 307 98 (86, 108) 105 (84, 131) 94 (82, 106) 1.12 (0.85, 1.46)
Body region
Head and neck 80 25 (20, 31) 27 (18, 42) 24 (19, 31) 1.12 (0.64, 1.88)
Thorax, spine, and torso 33 10 (7, 15) 8 (4, 18) 11 (8, 16) 0.74 (0.25, 1.84)
Upper extremities 79 25 (20, 31) 30 (20, 46) 23 (18, 30) 1.29 (0.75, 2.15)
Hip and lower extremities 39 12 (9, 17) 18 (10, 31) 11 (7, 16) 1.67 (0.79, 3.38)
Multiple body regions/system wide 67 21 (17, 27) 18 (10, 31) 22 (17, 29) 0.80 (0.40, 1.50)
Unspecified 9 3(1,5) 4(1, 13) 2(1,5) 1.67 (0.27, 7.84)
Nature of injury
Fracture or dislocation 79 25 (20, 31) 26 (17,41) 24 (19, 31) 1.06 (0.60, 1.80)
Internal organ or blood vessel 31 10 (7, 14) 16 (9, 29) 8 (5, 12) 2.12 (0.94, 4.59)
Amputation or open wound 58 18 (14, 24) 23 (14, 37) 17 (12, 23) 1.38 (0.74, 2.50)
Contusion or superficial 17 5@3,9) 3 (1, 11) 6 (4, 10) 0.45 (0.05, 1.92)
Crushing or burn 4 1(0,3) 1(0, 10) 1(0, 4) 1.12 (0.02, 13.9)
Poisoning or toxic effects 63 20 (15, 25) 18 (10, 31) 20 (15, 27) 0.87 (0.43, 1.63)
Other (specified)c 35 11 (8, 15) 14 (7, 25) 10 (7, 16) 1.34 (0.57, 2.89)
Unspecified 20 6 (4, 10) 4(1, 13) 7 (4,11) 0.59 (0.11, 2.04)
External cause of injury (n=350)d
Transport accidents 36 11 (8, 16) 18 (10, 31) 9 (6, 14) 1.89 (0.88, 3.90)
Accidental falls 47 15 (11, 20) 12 (6, 24) 15 (11, 21) 0.79 (0.34, 1.67)
Mechanical force 57 18 (14, 23) 23 (14, 37) 16 (12, 22) 1.42 (0.76, 2.57)
Accidental poisoning 21 7 (4, 10) 7 (3, 16) 7 (4, 11) 1.05 (0.30, 2.99)
Other accidental exposures 22 7 (5, 10) 4 (1, 13) 8 (5, 12) 0.53 (0.10, 1.80)
Intentional self-harm 49 15 (12, 20) 12 (6, 24) 16 (12, 22) 0.75 (0.32, 1.58)
Assault 93 29 (24, 36) 29 (19, 44) 29 (23, 37) 0.98 (0.57, 1.61)
Other external causese 25 8 (5, 12) 5(2,15) 9 (6, 13) 0.64 (0.16, 1.89)

a>25 years is the reference category; PED records in Australia contain principal diagnosis ICD-10-AM codes only and do not
contain external cause of morbidity and mortality codes; ‘Includes foreign body or other effects of external causes and multiple
injuries (within same body region); 9total exceeds the number of hospital admissions as hospital records in Australia can contain
multiple external causes of morbidity and mortality ICD-10-AM codes; ¢Includes electric current, smoke, forces of nature,
accidental drowning and submersion, other accidental threats to breathing, events of undetermined intent, and legal
intervention.

ED: Emergency department; IRR: Incidence rate ratio; 95%Cl: 95% confidence interval
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Table 4: Predictors of injury resulting in hospital contact in adults released from prison

- - - - -
Characteristic Unadjusted p-value Adjusted HR(95%CI) p-value

HR(95%CI) with imputed valuesc

Age (years)

225 1 (ref) 1 (ref)

<25 1.06 (0.87, 1.30) 0.553 1.07 (0.89, 1.30) 0.460
Sex

Female 1 (ref) 1 (ref)

Male 0.99 (0.78, 1.26) 0.919 1.24 (0.96, 1.58) 0.093
Indigenous status

Non-Indigenous 1 (ref) 1 (ref)

Indigenous 1.58 (1.23, 2.03) <0.001 1.33(1.02,1.72) 0.033
Years of school completed

210 years 1 (ref) 1 (ref)

<10 years 1.38 (1.13, 1.70) 0.002 1.10 (0.90, 1.35) 0.359
Relationship statusa

Married or de facto 1 (ref) 1 (ref)

Not in stable relationship 1.16 (0.95, 1.43) 0.085 1.03 (0.85, 1.24) 0.747
Accommodationa

Stable 1 (ref) 1 (ref)

Unstable 1.33(0.99, 1.77) 0.053 1.01 (0.79, 1.29) 0.940
Employment statusa

Employed 1 (ref) 1 (ref)

Unemployed 1.47 (1.21, 1.79) <0.001 1.08 (0.91, 1.30) 0.376
Social visits in prisons

One or more 1 (ref) 1 (ref)

None 1.41 (1.15,1.72) <0.001 1.04 (0.85, 1.26) 0.725
Intellectual disability

No 1 (ref) 1 (ref)

Yes 1.34 (0.90, 1.99) 0.150 1.08 (0.78, 1.49) 0.657
Psychological distress

Low/moderate 1 (ref) 1 (ref)

High/very high 1.23 (0.98, 1.55) 0.069 1.00 (0.82, 1.22) 0.998
Mental illness

No 1 (ref) 1 (ref)

Yes 2.23(1.82,2.74) <0.001 1.92 (1.56, 2.37) <0.001
Substance use disorder

No 1 (ref) 1 (ref)

Yes 2.03 (1.67, 2.47) <0.001 1.10 (0.87, 1.39) 0.418
AUDIT risky alcohol use

Low/moderate 1 (ref) 1 (ref)

High/probable dependence 1.50 (1.22, 1.85) <0.001 1.18 (0.95, 1.48) 0.136
ASSIST risky substance use
Methamphetamine

Low 1 (ref) 1 (ref)

Moderate/high 1.30 (1.06, 1.59) 0.013 0.99 (0.82, 1.20) 0.938
Heroin

Low 1 (ref) 1 (ref)

Moderate/high 1.51 (1.18, 1.93) 0.001 1.23 (0.98, 1.56) 0.080
Injury in the year prior to prison

No 1 (ref) 1 (ref)

Yes 2,13 (1.73, 2.61) <0.001 1.72 (1.44, 2.06) <0.001
Injury during prison sentence

No 1 (ref) 1 (ref)

Yes 1.15 (0.90, 1.46) 0.269 1.18 (0.95, 1.48) 0.134
Released on parole

Parole 1 (ref) 1 (ref)

No parole 0.92 (0.75, 1.12) 0.413 0.98 (0.82, 1.17) 0.812
Juvenile detention history

No 1 (ref) 1 (ref)

Yes 1.54 (1.20, 1.98) <0.001 1.10 (0.88, 1.38) 0.409
Incarcerated prior to the index sentence

No 1 (ref) 1 (ref)

Yes 2.08 (1.67, 2.58) <0.001 1.49 (1.19, 1.86) <0.001
Length of index prison sentence

>365 days 1 (ref) 1 (ref)

90-365 days 1.05 (0.81, 1.35) 0.737 1.03 (0.79, 1.33) 0.833

<90 days 1.36 (1.03, 1.78) 0.029 1.33(1.02, 1.74) 0.038

Passports intervention
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Intervention 1 (ref) 1 (ref)
Control 0.97 (0.79, 1.20) 0.804 0.98 (0.82, 1.18) 0.844
Releases from prison during follow-up (TVC)d 1.29 (1.21, 1.37) <0.001 1.05 (1.01, 1.08) 0.006

aAssessed at baseline; PIn the month prior to the baseline interview; ‘The multivariate model was adjusted for age
group, sex, Indigenous status, years of schooling completed, relationship status, accommodation, employment
status, social visits in prison, intellectual disability, psychological distress, mental illness, SUD, AUDIT score, ASSIST
scores for methamphetamine and heroin, injury in the year prior to prison, injury during the index prison sentence,
parole on release, history of juvenile detention, incarcerated prior to the index sentence, length of the index prison
sentence, and receipt of the Passports intervention; “The number of releases from reincarcerations during the
study period was fit as a time-varying covariate.

ASSIST: Alcohol, Smoking and Substance Involvement Screening Test; AUDIT: Alcohol Use Disorders Identification
Test; HR: Hazard rate ratio; SUD: Substance use disorder; TVC: Time-varying covariate; 95%Cl; 95% confidence
interval
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