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The association of prison security level with mortality after
release from prison: a retrospective national cohort study
(2000-16)

Anne Bukten, Ingeborg Skjeerve, Marianne Riksheim Stavseth

Summary

Background Incarceration might contribute to increased mortality in an already marginalised population. A better
understanding of the prison-related factors that are associated with mortality is important for preventing the negative
health consequences of incarceration. We aimed to investigate all-cause and cause-specific mortality following release
from high-security and low-security prisons.

Methods In this retrospective national cohort study, we used data from the Norwegian Prison Release study (nPRIS),
which includes complete national register data for 96859 individuals from the Norwegian Prison Register linked to
the Norwegian Cause of Death Register from Jan 1, 2000, to Dec 31, 2016. The study cohort included all people in
Norway released from a high-security or low-security prison unit. Cause of death was categorised into internal causes
(infectious, cancerous, endocrine, circulatory, respiratory, digestive, nervous system diseases, and mental health
disorders) and external causes (accidents, suicides, and homicides) according to the 10th revision of the International
Classification of Diseases. We calculated crude mortality rates (CMR) and estimated Cox proportional-hazards
models.

Findings There were 151790 releases in the study period (68-4% from low-security and 31-6% from high-security
prisons) from 91963 individuals. The overall CMR was 854-4 [95% CI 834-7-874-2] per 100000 person-years
(436-2 [422-1-450-3] per 100000 person-years for internal causes and 358-3 [345-5-371-1] per 100000 person-
years for external causes). The overall post-release mortality rate was higher in those released from high-security
prisons (1142-5[95% CI 1102-6-1182-5] per 100 000 person-years) than in those released from low-security prisons
(714-6 [692-6-736-6] per 100000 person-years). Our results suggest an association between release from high-
security prisons and elevated mortality due to both external causes (adjusted hazard ratio [aHR] 1-75 [95% CI
1-60-1-91]) and internal causes (1-45 [1-33-1-59]), compared to release from low-security prisons.

Interpretation Imprisonment and the post-release period can be an important point for public health interventions.
Particular attention to health is warranted for individuals incarcerated in and released from high-security prisons.
The potential impact of both individual-level characteristics of people incarcerated in high-security facilities, and of
the prison environment itself, on mortality outcomes, should be investigated further.
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Copyright © 2022 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY-NC-ND
4.0 license.

Introduction only to the health of the incarcerated individuals but also

The global prison population has reached 11 million
people and continues to grow.' Individuals who have
been incarcerated have disproportionately poor health,
with an over-representation of lifetime substance use,
mental health disorders, and physical illness.? In
addition, these individuals are marginalised in a number
of social domains, such as education, employment,
housing, and finances.* The incarceration of poor,
marginalised individuals both produces and reinforces
social and health inequalities generating disparities in
mortality.* A publication including retrospective data
(1987-2017) found that jail incarceration rates were
potential drivers of many causes of death in 1094 US
counties, indicating how incarceration is harmful not
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to public health more broadly.’

High rates of post-release mortality among prison
populations have been documented in several studies.*™
The most common cause of death is overdose,"* with
risk often peaking in the early post-release period."*
Other common external causes of death include injury,
suicide, homicide, and accidents.”* Several internal
causes of death are also common, such as cardiovascular
disease, cancers, infectious diseases, and liver disease.”

The causal and mitigating factors related to post-release
mortality are complex and the effects of the conditions of
incarceration are not well understood.” The explanation
could be related to the social and health-related
marginalisation that existed before incarceration; to
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Research in context

Evidence before this study

We searched PubMed for articles on mortality after release from
prison published between Jan 1, 2000, and Dec 7, 2021.

We restricted search results to research that included relevant
terms from each of these three categories: population (in the
title; using the search terms: inmate*, prison®, incarcerat*,
penal, detention*, detain*, convict*, jail, penitentiar*,
correction*, felon*, or custod*); time period after release from
prison (in the title or abstract; using the search terms: release*,
parole*, or discharge); and outcomes related to mortality

(in the title or abstract; using the search terms: death, mortality
or fatalit*). This search produced 359 results. Of these results,
155 papers were not related to the relevant target population
and 182 were concerned with health outcomes other than
mortality, did not concern the time after release from prison,
or addressed only a specific cause of death. The studies that
focused on specific causes of death mostly focused on mortality
related to overdose, suicide, and other external causes of death.
After exclusion of these studies, we found 22 studies that
addressed all-cause mortality after release from prison.

The majority of these studies were retrospective cohort studies

factors, settings, and conditions related to the incar-
ceration itself; or to factors surrounding the release and
transition to society outside the prison.?

The security level of the prison facility can affect the
conditions related to the incarceration and the release
from prison, with high-security prisons being more
controlling and restrictive of individuals than low-
security prisons™"” and being less likely to have a gradual
transition from the prison setting to the society on the
outside of the prison. In addition, inmates selected for
high-security prisons are, in general, characterised by
more serious convictions,® which contributes to the
burden of high-security environments.

Norway is characterised by having low rates of impri-
sonment. In 2021, 54 per 100000 of the national
population were in prison, compared with 639 per
100000 in the USA and 130 per 100000 in the UK.' In
total, Norway has a capacity of just over 3800 cells
distributed in 58 prisons,' a form of prison organisation
that allows most prisoners to preserve geographical
closeness to friends and family. Women constitute a
minority in Norwegian prisons—representing around
5% of the annual prison population.'

In Norway, all prisons are publicly funded, with
universal health care available for all inmates. Prisons
are rehabilitation oriented and progression through a
sentence should be aimed at re-entry to the community.
The ideal is a gradual progression towards release from
high-security prisons to low-security prisons, thereafter
to halfway houses, and finally to completion of the
sentence outside of prison. In Norway, about 30% of the
prison capacity and almost 65% of all entries in Norway

based on registry data. Only two of the 22 studies considered
exposure to isolation during incarceration. We found no studies
that investigated differences in mortality between low-security
and high-security prison.

Added value of this study

Our study used high-quality data, covering the full population
of prisoners admitted to and released from prison in Norway
during 2000-16. Our findings show that prison security level is
an important factor for understanding the negative health
consequences of incarceration.

Implications of all the available evidence

Physical and mental health during incarceration and following
release are important targets for reducing mortality rates after
release from prison. Particular attention to health is warranted
for individuals incarcerated in and released from high-security
prison units. More needs to be understood about the causal
mechanisms behind the association between prison security
level and mortality risks, and how risk changes over time, to
inform the implementation of more effective public health
strategies for this population.

are to low-security prisons, often characterised by shorter
sentences.”

The contrast in environment between the high-security
and low-security prisons in Norway is substantial; with
high-security prisons being characterised by more exter-
nal security precautions, including controlled entrances
and exits. Inmates in low-security prisons are deprived of
their liberty and autonomy to a lesser extent than those
held in high-security prisons.”

In this study, we aim to contribute to the literature on
the relationship between imprisonment, release, and
mortality by understanding how incarceration in terms
of security level might be associated with post-release
mortality. Using high-quality, up-to-date data, covering
a national population of people admitted to and released
from prison in Norway during 17 years of follow-up,
we aimed to: describe all-cause and cause-specific
mortality in all people released from Norwegian prisons
between 2000 and 2016; investigate all-cause and cause-
specific mortality among people released from high-
security and low-security prisons; and investigate
factors associated with all-cause and internal and
external-cause mortality among people released from
prison.

Methods

Study design

In this retrospective national cohort study, we used data
from the Norwegian Prison Release study (nPRIS). We
included 96859 individuals contributing 167 068 releases
over a 17 year period (Jan 1, 2000, to Dec 31, 2016)
collected from the Norwegian Prison Registry. The data
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were linked to the Norwegian Cause of Death Register
using a unique 11-digit Norwegian personal identification
number, given to people who are born in Norway, have a
valid residence permit for at least 6 months, or have
officially moved to Norway.

The study was approved by the Regional Committees
for Medical Research Ethics South East Norway
(2012/140). The Norwegian Institute of Public Health
linked the files and stored the linkage code. The study
was approved exempt from informed consent.

Data sources

The Norwegian Prison Registry serves administrative
and statistical purposes and includes personal data on all
people imprisoned in Norway, including age, gender,
convictions, and sentences.” The registry also includes
date of admission and date of release, including time
spent on pretrial detention, and a code describing the
release circumstances.

The Norwegian Cause of Death Register (NDR)
includes complete death certificates reported by medical
doctors after examination of the deceased. Death
certificates are collected by the NDR at the Norwegian
Institute of Public Health. All deaths in the NDR are
coded using the 10th revision of the International
Classification of Diseases (ICD-10).* The NDR includes
information about the date of death, the underlying
cause of death (the disease or injury that initiated the
chain of events leading directly to death), immediate
causes of death (the terminal event or complication at the
time of death), the setting where the person died or was
found (eg, hospital, outdoors, in their home), and the
actual date of death.” The coverage and the completeness
of the NDR are high; it comprises all Norwegian residents
and includes medical information on more than 98% of
all deaths.”

Study population

The study population was defined as all people holding
a valid personal identification number incarcerated
between Jan 1, 2000, and Dec 31, 2016. Individuals were
included if released from a high-security or low-security
unit.

Procedures

On the basis of the underlying ICD-10 codes of death,”
and the literature,” causes of death were categorised into
two main categories: internal (A00-R95) and external
causes (V09-Y98). We also examined several sub-
categories: infectious diseases (A00-B99); cancers
(C00—C97); disease of the endocrine system (E00-E89);
mental and behavioural disorders (FO0-F99); diseases of
the nervous system (GO0-H95); diseases of the
circulatory system (I100-199); diseases of the respiratory
system (J00-J99); diseases of the digestive system
(K00-K93); accidents (V01-X59); suicides (X60-X64);
and homicides (X85-Y09). ICD-10 codes not included
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here were defined as other internal or other external
causes. Sudden unexplained deaths (R96.0), unattended
deaths, and deaths of unknown cause (R98-99) were not
categorised as either internal or external. The subgroups
of substance use-related deaths (F11-F12, F14-F16, and
F19) and poisonings (X40-X44) were included as these
are common in the prison population.

The security level of the facility from which the person
was released was coded as low or high security on the
basis of how the facilities are categorised by the
Norwegian Correctional Services.

We categorised imprisonments according to the main
conviction related to the current prison sentence (defined
as the most severe conviction in cases in which the
person was convicted of several offences). The main
convictions were collapsed into five categories: drug and
alcohol-related offences; sexual offences and violence
(including maltreatment); public order (includes traffic
offences, public order and integrity violations, criminal
damage, and other offences); offences for profit (includes
property theft and other offences for profit); and homicide
or attempted homicide.

The time at risk was defined as all time spent outside of
prison. Time at risk was either the period between release
and death, the period from release to another imprison-
ment, or the period from release to the end of the study
(Dec 31, 2016). One person might have had several releases
from both high-security and low-security prisons during
the observation period and, in those cases, all post-release
periods were included in the analysis.

Statistical analysis

Descriptive statistics were done with SPSS (version 26).
We calculated crude mortality rates (CMRs; per
100000 person-years) and 95% CIs. Missing data were
reported per variable in the tables.

Survival analyses were done in R (version 4.0.1). To
visually examine the association between security level
and mortality, we plotted the cumulative hazard functions
by high-security or low-security level and by internal or
external cause of death (including 95% Cls).

To investigate factors associated with internal and
external causes of death, in addition to all-cause mortality
among people released from prison, we fitted three
separate Cox proportional-hazards models for internal
causes, external causes, and all causes. Missing data were
handled by complete case analysis in the models. In each
multivariable model, we adjusted for age at release (con-
tinuous), gender (man or woman), main conviction (the
five categories listed), length of incarceration (0-6 months,
6-12 months, 12-24 months, and >24 months) and
security level (high or low). In addition, the interaction
between the number of previous incarcerations
(continuous) and security level (high or low) was added as
a control variable in the models.

Our rationale for including these variables was that age
and gender have a known association with mortality.
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Number of Proportion of
individuals, n individuals, %
Released individuals 91963 100-0%
Releases 151790 100-0%
Age at first incarceration*
<18 years 674 0-7%
18-24 years 27601 30-0%
25-34 years 26755 291%
35-44 years 19372 211%
45-54 years 11478 12:5%
55-64 years 4839 53%
>65 years 1214 13%
Gendert
Female 9272 10-1%
Male 82672 89-9%
Number of releases, n
1 64558 70-2%
2 14576 15-8%
3 5738 6-2%
4 2851 31%
=5 4240 4-6%
Security level at latest releaset
High security 29064 31-6%
Low security 62899 68-4%
*30 records missing age information. t19 records missing gender information.
#Security level at the latest observed release in the study period.
Table 1: Background characteristics and security level of the study
cohort (n=91963) observed in 2000-16

Type of crime and length of incarceration are relevant
due to their association with security level and mortality.
These variables could be confounders or modifiers in the
relationship between security level and mortality.

The proportional-hazards assumption was tested on
the basis of Schoenfeld residuals and our hypothesis did
not violate the proportional-hazards assumption (data
not shown). The coefficients were interpreted in terms of
mortality rate ratios with 95% Cls.

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report.

Results

The original cohort population consisted of 96859 unique
individuals, of which we excluded 4896. 4177 were
excluded because they were not released from a high-
security or low-security unit (eg, people released from
hospitals or institutions). 719 people were excluded as
they had died in prison or other institutions, or because
they re-entered prison before their release date. Our
cohort consisted of 91963 individuals (10-1% women)
contributing 151790 incarcerations (table 1). The median
age at first incarceration was 31 (IQR 23-41) years, and

54356 (59-1%) of 91963 individuals were aged
18-34 years. 64 558 (70-2%) of 91963 individuals had
one incarceration during the observation period, and
12829 (14-0%) individuals in the cohort had served
three or more prison sentences. 62899 (68-4%) of
individuals in the cohort were released from low-security
prisons and 29064 (31-6%) from high-security prisons at
their last observed release (table 1). The total observation
time was 566489 person-years following release from
low-security units and 274916 person-years following
release from high-security units.

Of all releases, 84964 (56-0%) were from low-security
prisons and 66826 (44-0%) were from high-security
prisons (table 2). The proportion of sentences served by
women was higher in low-security prisons (8087 [9-5%]
of 84964) than in high-security prisons (4664 [7-0%)]
of 66 826). The convictions of those people released from
high-security prisons were more often related to severe
criminality than those released from low-security
prisons—for example sexual offences and violence
(19809 [29-6%)] in high-security prisons vs 19941 [23-5%)]
in low-security prisons) or homicide or attempted
homicide (681 [1-0%] in high-security prisons vs
146 [0-2%)] in low-security prisons).

In total, 7189 deaths were recorded during the study
period; 3670 (51-1%) were categorised as internal-cause,
3015 (41-9%) as external-cause, and 478 (6-7%) were
categorised as unexplained or unknown cause (table 3).
The most frequent internal causes of death were diseases
of the circulatory system (960 [13-4%] of 7189) and
cancers (942 [13-1%]), and the most frequent external
causes were accidental poisoning (1430 [19-9%]) and
suicide (679 [9-4%)).

Among the internal causes of death, 2281 (56-3%) of
4048 deaths occurred after release from a low-security
prison and 1389 (44-2%) of 3141 deaths occurred after
release from a high-security prison (table 3). Among the
external causes of death, 1462 (36-1%) of 4048 deaths
occurred after release from low-security prisons and
1553 (49-4%) of 3141 deaths occurred after release from a
high-security prison.

A total of 1430 (19-9%) of 7189 people died due to
poisonings, 604 (14-9%) of 4048 after release from a low-
security prison and 826 (26-3%) of 3141 after release
from a high-security prison.

The CMR for all causes in the cohort was 854-4
(95% CI 834-7-874-2) per 100000 person-years, 436-2
(422-1-450-3) per 100000 person-years for internal
causes,and 3583 (345-5-371-1) per 100 000 person-years
for external causes (table 4). When stratifying by prison
security level, the CMRs for both internal and external
causes were higher after release from high-security
prisons (internal-cause CMR: 505-2 [478-7-531-8] per
100000 person-years; external-cause CMR: 564-9
[536-8-593-0] per 100000 person-years) than from
low-security prisons (internal-cause CMR: 402.7
[386-1-419-2] per 100000 person-years; external-cause
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Released from low-security units Released from high-security All releases
units
Number, n Proportion, % n Proportion, % n Proportion, %
Number of releases 84964 56-0% 66826 44-0% 151790 100%
Age at admission*
<18 years 130 0-2% 782 1-2% 912 0-6%
18-24 years 22205 261% 16 457 24-6% 38662 25-5%
25-34 years 25508 30-0% 23972 35-:9% 49480 32:6%
35-44 years 19059 22:4% 16544 24-8% 35603 23-5%
45-54 years 12044 14-2% 6878 10-3% 18922 12:5%
55-64 years 4917 5-8% 1763 2:6% 6680 4-4%
>65 1089 13% 391 0-6% 1480 1.0%
Gendert
Female 8087 9-5% 4664 7-0% 12751 8-4%
Male 76877 90-5% 62143 93-0% 139020 91-6%
Length of imprisonment
0-6 months 79136 93-1% 56427 84-4% 135563 89-3%
6-12 months 3301 3-9% 6531 9-8% 9832 6:5%
12-24 months 1616 1.9% 2619 3-9% 4235 2:8%
>24 months 911 11% 1249 1.9% 2160 1-4%
Type of crime, main conviction
Drug and alcohol offences 28498 33:5% 18524 277% 47022 31-0%
Sexual offences and violence 19941 23-5% 19809 29-6% 39750 26-2%
Public order 14369 16-9% 6876 10-3% 21245 3-5%
Offences for profit 13449 15-8% 17275 25.9% 30724 20-2%
Homicide or attempted homicide 146 0-2% 681 1.0% 827 0-5%
Missing conviction information 8561 10-1% 3661 5-5% 12222 81%
*51 records missing age information. 119 records missing gender information.
Table 2: Characteristic of people at each release from prison (n=151790) in 2000-16 by security level

CMR: 258-3 [244.9-271-3] per 100000 person-years;
table 4).

Comparing mortalities after release from low-security
prisons with high-security prisons, CMRs related to
mental and behavioural diagnoses were substantially
higher after release from high-security prisons than from
low-security prisons (130-9 [95% CI 117-4-144-5] vs 51-2
[45-3-57-1] per 100000 person-years), as well as CMRs
from mortalities related to substance use (102-6
[90-6-114-5] vs 17-3 [13-9-20-7] per 100000 person-
years), infectious diseases (28-4 [22-1-34-7] vs 9-2
[6-7-11-7] per 100000 person-years), accidents (431-0
[406 - 5-455 - 6] vs 184-2 [172-9-195 - 3] per 100000 person-
years), poisonings and overdoses (300-5 [280-0-320-9]
vs 106-7 [98-1-115-1] per 100000 person-years), suicides
(113-1  [100-6-125-7] ws 65-0 [58-3-71-6] per
100000 person-years), and homicide (14-2 [9-7-18-6] vs
5-6[3-7-7-6] per 100000 person-years; table 4). Mean age
of death for all causes of death are shown in the appendix
(1.

For those released from a high-security prison, the
overall accumulated risk of death from both external and
internal causes was higher than that of those released
from low-security prisons (figure). For internal causes of
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death, there was a gradual increase in accumulated risk of
death with time since release from both security levels,
although the mortality rate ratio was slightly lower for
those released from low-security prisons throughout
most of the follow-up period (figure). For external causes
of death, the cumulative risk was higher in the early
phase following release for high-security prisons
compared with low-security prisons.

The unadjusted HRs for all models are shown in the
appendix (p 2). The adjusted Cox proportional-hazards
model showed that the mortality rate ratio of internal
causes of death after release was associated with older
age at release (HR 1-10 [95% CI 1-10-1-10]), being
released from a high-security prison (1-45 [1-33-1-59]),
and drug and alcohol offences (1-22 [1-11-1-34]). Being
convicted for offences for profit (0-81 [0-72-0-91]) or
sexual offences and violent crimes (0-80 [0-71-0-90]) or
serving prison sentences longer than 24 months (0-55
[0-41-0-74]) were associated with a lower mortality rate
ratio of death from internal causes (table 5). The number
of previous incarcerations interacted significantly with
security level (1-05 [1-02-1-09]; p=0-0016).

Mortality rate ratios for external causes after release
were associated with older age at release (HR 1-01

See Online for appendix
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1CD-10 codes Low security (N=4048) High security (N=3141) Total (N=7189)
Number, n Proportion*, %  Number, n Proportion*, % Number, n Proportion*, %
Internal causes of deaths
Infectious diseases A00-B99 52 13% 78 2:5% 130 1-8%
Cancers C00-C97 663 16-4% 279 8-:9% 942 13-1%
Disease of the endocrine system  E00-E89 76 1.9% 47 1.5% 123 1.7%
Mental and behavioural FO0-F99 290 72% 360 11-5% 650 9-0%
disorders
Substance use relatedt F11-F12, 98 2:4% 282 9-0% 380 53%
F14-F16, and F19
Diseases of the nervous system  G00-H95 64 1-6% 36 11% 100 1-4%
Diseases of the circulatory 100-199 654 16-2% 306 9-7% 960 13-4%
system
Diseases of the respiratory J00-J99 203 5-0% 136 43% 339 47%
system
Diseases of the digestive system  K00-K93 237 59% 126 4-0% 363 5-0%
Other disease-related causest 42 1-0% 21 0-7% 63 0-9%
Total internal-cause deaths 2281 56-3% 1389 44-2% 3670 511%
External causes of deaths
Accidents V01-X59 1043 25-8% 1185 37-7% 2228 31-0%
Poisoning, including overdoset ~ X40-X44 604 14-9% 826 26-3% 1430 19:9%
Suicide X60-X84 368 9-1% 311 9-9% 679 9-4%
Homicide X85-Y09 32 0-8% 39 1-2% 71 1.0%
Other external causes§ 19 0-5% 18 0-6% 37 0-5%
Total external-cause deaths 1462 361% 1553 49-4% 3015 41-9%
Sudden unexplained death R96.0 52 13% 26 0-8% 78 11%
Unattended death or unknown R98-R99 235 5-8% 165 53% 400 5-6%
cause
Total deaths @ 4048 100% 3141 100% 7189 100%
ICD-10=10th revision of the International Classification of Diseases. *Proportions were calculated within each subgroup (release from low security, high security, or total).
+This a subgroup of the category above. $ICD-10 codes: D17, D35, D37-38, D43, D46-47, D58, D61, D68-69, D82, H70, L08, L89, L97, MO0, M06, M16-17, M34-35, M45-46,
M62, M72, M84, M86, Q21-24, Q28, 062, Q64, R07, R09, R58, R63, R68, and R78. SICD-10 codes: YOO, Y03, Y04, Y08, Y09, Y12,Y14,Y26,Y30,Y33, Y85, and Y86.
Table 3: Cause of death with ICD-10 codes for all observed mortalities (n=7189) in the cohort (n=91963) in 2000-16 by security level

[95% CI 1-01-1-02]), being released from a high-security
prison (1-75 [1-60-1-91]), prison sentences lasting
6-12 months (1-41 [1-23-1-61])), being convicted for drug
and alcohol offences (1-46 [1-30-1-65]), and with
homicide or attempted homicide offences (1-63
[1-05-2-52]). The number of previous incarcerations
interacted significantly with security level (1-11
[1-09-1-13]; p<0-0001). Serving a prison sentence longer
than 24 months (0-54 [0-37-0-78]) was associated with a
lower mortality rate ratio of death from external causes.

Discussion

In a 17 year observation period, we found a high rate for
all-cause, internal-cause, and external-cause mortality
following release from prison. The all-cause mortality
rate was in line with those seen in international studies
with similar study designs;**** however, it was lower than
in one Swedish study (which reported 1205 deaths per
100000 person-years).* Our study also supported
previous findings®™ of a high risk of death from diseases,
such as cardiovascular disease and cancer, and from
external causes, such as poisoning (overdose) and suicide

after release from low-security and high-security prisons.
The novel finding in this study was that the all-cause
mortality, and most cause-specific mortality risks, were
even greater for people released from high-security
prisons compared with those released from low-security
prisons.

The high risk of death was still associated with release
from high-security prisons when controlling for gender,
age, length of incarceration, and type of crime.
Furthermore, the risk of internal-cause and external-
cause deaths were associated with older age and drug
and alcohol-related offences. To our knowledge, this
study is the first to examine the association between
prison security level and post-release mortality with
adjustment for other factors.

People who were released from high-security prisons
had high mortality rates, both related to internal and
external causes of death. The elevated risk of internal
causes of death was stable throughout the entire period
of observation. For external causes, the risk was highest
during the first year after release. The difference in
risk of external-cause deaths compared with internal
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cause-cause deaths was largely driven by higher rates of
poisoning (overdose) and suicide deaths among those
released from high-security prisons, probably illustrating
the known risk of overdoses in the period immediately
after release."”

Previous research has shown that the increased
mortality risk after release could be related to individual
characteristics of people who were in prison, such as
lower education, unstable housing, and mental and
physical health conditions, including substance use.® It is
possible that these risk factors could be more prevalent
among those selected for high-security prisons than
those selected for low-security prisons, similar to what
has been seen among inmates placed in solitary
confinement,” and, thus, could contribute to the
explanation of the increased risk of mortality in this
group.

The post-release mortality risk might also be related to
conditions in the high-security prison itself. When inmates
with the same risk assessments were randomly assigned
to high-security or low-security prisons, assignment to
high-security prison was associated with a 30% increase in
the risk of recidivism.® The authors pointed to peer
influence and environmental strain theories as part of the
explanation for their findings. Arguably, these types of
mechanisms that might be present in high-security and
other restricted prison settings, where activities and social
interactions are restricted, could also be associated with
health outcomes. Although we have found no studies on
mortality when it comes to high-security and low-security
prisons, placement in solitary confinement has been
associated with increased development of psychiatric
comorbidity” and with external cause of death up to 5 years
following release.”*

We found that longer durations of imprisonment were
associated with lower mortality risk of internal and
external causes of death. The relationship between time
served in prison and mortality appears to be complex.
Research has previously found both a protective effect of
time spent in prison and a dose-response relationship in
which more time served in prison increased risk of death
following release. However, this increased risk also
diminishes over time following release.”

The risk of mortality from both internal and external
causes was higher for those whose main conviction was
related to drugs. Although it is a robust finding, it is
known that drug-related convictions are associated with
increased risk of death shortly after release from prison,*
the post-release association in the long term might be
unclear.”

In addition, the risk of mortality from external causes
was related to convictions for homicide or attempted
homicide. Previous studies have shown that conviction
for a violent crime is associated with a higher risk of
external-cause death. For example, an association
between violent convictions and suicide” has been found,
which is in line with our study’s findings.
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Low-security prisons

CMR (95% Cl), per

High-security prisons
CMR (95% Cl), per

100000 person-years 100 000 person-years

Total CMR (95% Cl),
per100000
person-years

Internal causes of death
Infectious diseases
Cancers

Disease of the endocrine
system

Mental and behavioural
disorders

Substance use related*
Diseases of the nervous system

Diseases of the circulatory

9-2 (6:7-117)
117-0 (108-1-125.9)
13-4 (10-4-16-4)

51-2 (45-3-57-1)
17:3(13-9-20-7)

11.3 (8-5-14-1)
1155 (106-6-124-3)

28.4(22:1-347)
1015 (89-6-113-4)
17-1 (12:2-22:0)

130-9 (117-4-144-5)

102-6 (90-6-114-5)
131 (8-8-17-4)
111-3 (98-8-123-8)

system

Diseases of the respiratory
system

35:9 (30-9-40-8) 49-5 (41-2-57-8)

Diseases of the digestive
system

41.9 (36:5-47-2)

Other disease-related causest 7-4(52-9-7)

4027 (386-1-419-2)

7-6 (4-4-10-9)
Total internal causes of death

External causes of death

4(
Total external causes death 258 3(244-9-271-3)

Sudden unexplained death 2 (6-7-117)

2 ( -5 (5 8-13- 1)
415 (36:2-46.8)

(
Unattended death or unknown 60-0 (50-9-69-2)

cause

Total deaths 714-6 (692-6-736-6)

and Y86.

45-8 (37-8-53-8)

505-2 (478-7-531-8)

Accidents 1842 (172:9-195-3) 431-0 (406-5-455-6)
Poisoning, including 106-7 (98:1-115-1) 300-5 (280:0-320:9)
overdose*
Suicide 650 (583-71-6) 1131 (100-6-125-7)
Homicide -6 (3.7-7:6) 14-2 (9:7-18-6)
Other external causes 4 (1-8-4-9) -5(3:5-9:6)

(

564-9 (536-8-593-0)

155 (12-8-181)
112.0 (104-8-119-1)
14-6 (12:0-17-2)

773 (71:3-832)

452 (40-6-49-7)
11.9 (9-6-14-2)
114-1(106-9-1213)

403 (36:0-44-6)
431 (38.7-47-6)

75 (56-9:3)
4362 (4221-4503)

264-8 (253:8-275-8)
1700 (161-1-178-8)

80-7 (74-6-86.8)
4(6-5-10-4)
4(30-58)

358 3(345-5-3711)
3(7-2-11-3)

47:5(42:9-52.2)

11425 (1102-6-1182:5)  854-4 (834:7-874-2)

CMR=crude mortality rate. *This a subgroup of the category above. 1ICD-10 codes: D17, D35, D37-38, D43, D46-47, D58,
D61, D68-69, D82, H70, L08, L89, L97, MO0, M06, M16-17, M34-35, M45-46, M62, M72, M84, M86, Q21-24, Q28,
Q62,Q64, R07, R09, R58, R63, R68, and R78. $ICD-10 codes: Y00, Y03, Y04, YO8, Y09, Y12, Y14, Y26,Y30, Y33, Y85,

(n=91963) in 2000-16, by security level

Table 4: Crude mortality rates for all causes of death in all observed mortalities (n=7189) in the cohort

The use of mandatory national registries is a major
strength of the study. The datasets are linked using
unique identifiers, minimising the risk of linkage biases.
Moreover, all deaths are classified according to the
ICD-10 criteria” and cause of death categories are
reported according to individual ICD codes, minimising
the risk of information bias. Having a large national
cohort followed up for 17 years enables stratified analysis,
which is another major strength of the study.

An important limitation is the absence of information
on background demographic, ethnicity, sociocultural,
and health variables in our dataset, which means we
could not adjust for relevant pre-existing factors and
conditions that might be related to mortality and prison
security level. The differences in gender and age between
people in high-security and low-security units could
influence the observed difference in mortality rates.
Although we included both gender and age at release as
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Figure: Cumulative hazard for causes of death after release from high-security and low-security prisons
Cumulative hazard for internal (A) and external (B) causes of death in Norway, stratified by prison security level.
Internal cause of death External cause of death Total
Adjusted HR (95% Cl) p value Adjusted HR (95% Cl) p value Adjusted HR (95% Cl)  pvalue
Male (reference: female) 1.02 (0-91-1-15) 073 1.09 (0-95-1-25) 0-22 112 (1-02-1-22) 0-013
Age at release 1.10 (1-10-1-10) <0-0001 1.01(1-01-1-02) <0-0001 1.06 (1-06-1-07) <0-0001
Security level
Low security (reference)
High security 145 (1-33-1-59) <0-0001 1.75 (1-60-1:91) <0-0001 1.53 (1-44-1-62) <0-0001
Length of incarceration
0-6 months (reference)
6-12 months 1.05 (0-90-1-23) 053 141 (1:23-1-61) <0-0001 1-20 (1-09-1-33) 0-0003
12-24 months 0-94 (0-77-1-15) 0-53 114 (0-92-1.40) 022 1.03 (0-90-1-18) 0-69
>24 months 0-55 (0-41-0-74) 0-0001 0-54 (0-37-0-78) 0-0011 0-53 (0-42-0-66) <0-0001
Type of crime
Public order (reference value) -
Drug and alcohol-related 122 (1-11-1-34) 0-0001 146 (1-30-1-65) <0-0001 132 (1-23-1-41) <0-0001
offences
Sexual offences and violence  0-80 (0-71-0-90) 0-0001 111 (0-98-1-26) 0-11 0-95 (0-87-1-03) 0-21
Offences for profit 0-81 (0-72-0-91) 0-0005 110 (0-96-1-26) 017 0-90 (0-82-0-98) 0-013
Homicide and attempted 1-37 (0-90-2-09) 0-14 1.63 (1-05-2-52) 0-029 143 (1.06-1.92) 0-018
homicide
Incarcerations and security 1.05 (1-02-1-09) 0-0016 1-11 (1-09-1-13) <0-0001 1.09 (1-07-1-11) <0-0001
level interaction
Table 5: Factors associated with internal causes, external causes, and all-cause mortality based on an adjusted regression model
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covariates in the regression models, data on gender-
specific and age-standardised mortality rates were not
available. The absence of these mortality rates should be
taken into account when considering the validity of the

results.

With regard to external validity, it is likely that people
imprisoned in Norway and other countries characterised
by low prison rates are more selected with regard to
serious and violent crimes or have higher rates of
mental illness than people imprisoned in countries
characterised by high prison rates.* However, regardless
of the prison population rate in a country, there are
likely important similaries between low-security and
study found that the

high-security facilities. A

demographic profile of prisoners being held in open
prisons in England and Wales and Norway was roughly
similar.® With these broad similarities in mind, our
findings might be generalisable to other countries

where there are distinctions made between high-
security and low-security prisons.

Our results show high mortality rates in people
released from prisons, with a substantial association
between release from high-security prisons and external
causes of death. Therefore, prison security level could be
an important factor for understanding the negative
health consequences of incarceration. Our results are
important for the current debate on the health outcomes
of prisoners, and specifically contribute knowledge of

www.thelancet.com/public-health Vol 7 July 2022
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how prison security level is associated with all-cause and
cause-specific mortality.

The disparity in mortality outcomes show that prison
could be an important point for public health
interventions. Prison policies should promote initiatives
that address the health needs of people in prison
(eg, disease prevention programmes and health
education). Important intervention points might
include smoking cessation, physical activity, and
nutrition. For health-care professionals, particular
attention to health and opportunities for implementing
health interventions might be warranted for individuals
incarcerated in and released from high-security prisons.
Prison provides a rare opportunity to screen for and
treat both somatic and mental illness and thereby
improve the short-term and long-term health for people
in prison. Increased knowledge of the risk and causes of
death after release from high-security prison could
emphasise preventive efforts and guide policies to
improve outcomes.” Being released with community
supervision has been found to reduce the risk of
mortality compared with release with no support” and
might be a way to improve transitional care for people
released from high-security prisons. In addition,
overdose prevention programmes, such as enrolment in
opioid agonist treatment and take-home naloxone,
should be introduced before release.**
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