
EClinicalMedicine 41 (2021) 101162

Contents lists available at ScienceDirect

EClinicalMedicine

journal homepage: https://www.journals.elsevier.com/eclinicalmedicine
Violence-related deaths among people released from incarceration:
systematic review and meta-analysis of cohort studies

Melissa Willoughby, BA(Hons)a,b,*, Jesse T. Young, PhDa,b,c,d, Matthew J. Spittal, PhDa,
Rohan Borschmann, PhDa,b,e,f, Emilia Janca, MPHa, Prof Stuart A. Kinner, PhDa,b,g,h,i

aMelbourne School of Population and Global Health, The University of Melbourne, 207 Bouverie Street, Carlton, Victoria, 3053, Australia
b Centre for Adolescent Health, Murdoch Children’s Research Institute, 50 Flemington Road, Parkville, Victoria, 3052, Australia
c School of Population and Global Health, The University of Western Australia, 35 Stirling Highway, Perth, Western Australia, 6009, Australia
d National Drug Research Institute, Curtin University, 7 Parker Place, Bentley, Western Australia, 6102, Australia
eHealth Service and Population Research Department, Institute of Psychiatry, Psychology & Neuroscience, King’s College London, 16 De Crespigny Park, Camber-
well, London SE5 8AF, United Kingdom
fMelbourne School of Psychological Sciences, The University of Melbourne, Grattan Street, Parkville, Victoria, Australia
gMater Research Institute-UQ, University of Queensland, Mater Hospital, Raymond Terrace, South Brisbane, Queensland, 4101, Australia
h Griffith Criminology Institute, Griffith University, 176 Messines Ridge Road, Mount Gravatt, Queensland, 4122, Australia
i School of Public Health and Preventive Medicine, Monash University, 553 St Kilda Road, Melbourne, Victoria, 3004, Australia
A R T I C L E I N F O

Article History:
Received 14 July 2021
Revised 30 September 2021
Accepted 1 October 2021
Available online xxx
* Corresponding author: Melissa Willoughby, Justice H
erie Street, Carlton, The University of Melbourne, Victor
0000-0002-4360-2605

E-mail address:mwilloughby@student.unimelb.edu.a

https://doi.org/10.1016/j.eclinm.2021.101162
2589-5370/© 2021 The Authors. Published by Elsevier Lt
A B S T R A C T

Background: People released from incarceration have an increased risk of violence-related death. As deaths
from violence are a rare event, meta-analysis is needed to calculate reliable estimates of this risk. We exam-
ined the crude mortality rates (CMRs), standardised mortality ratios (SMRs), and predictive factors for vio-
lence-related deaths among people released from incarceration.
Methods: In this systematic review and meta-analysis, we searched MEDLINE, PubMed, PsycINFO, Scopus,
Web of Science, CINCH, and Criminal Justice Abstracts from inception to 14 September 2020 for cohort stud-
ies published in English that examined violence-related deaths occurring in the community following release
from adult or youth incarceration. We used the Methodological Standard for Epidemiological Research (MAS-
TER) scale to assess the quality of included studies. We conducted a random-effects meta-analysis to calcu-
late pooled estimates of the CMRs and SMRs. Heterogeneity was assessed using univariable meta-regression.
This review was registered with the International Prospective Register of Systematic Reviews (PROSPERO;
CRD42020209422).
Findings: Our search identified 2,489 records, from which 11 studies met the eligibility criteria. The pooled
CMR for violence-related deaths after release from incarceration was 78¢7 per 100,000 person-years (95%CI
58¢0-99¢5). The pooled SMR was 7¢6 (95%CI 2¢4-12¢8). The estimate of heterogeneity was high (I2�99%) and
the Cochran’s Q test was significant (p<0¢001) for the pooled CMR and SMR. Study design (prospective vs.
retrospective; p=0¢001) and type of incarceration facility (youth detention vs. prison; p=0¢006) were identi-
fied as possible sources of heterogeneity for CMRs. Risk factors for violence-related death after release were
reported in only five studies. These included being male (n=3), Black or Hispanic in the United States (n=3),
and younger age at release from incarceration (n=2).
Interpretation: People released from incarceration are almost eight times more likely to die from violence than the
general population. Violence-related deaths are preventable, and the high rate at which they occur after release
from incarceration represents an important public health issue requiring targeted, evidence-based response.
Funding: None
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Many adults and young people (aged <25 years [1]) who have
experienced incarceration report histories of violence victimisation
[2], and these individuals are more likely than someone who has not
been involved in the criminal justice system to be a victim of violent
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Research in context

Evidence before this study

We searched MEDLINE, PubMed, PsycINFO, Scopus, Web of Sci-
ence, CINCH, and Criminal Justice Abstracts from inception to
14 September 2020 to identify previous systematic reviews and
meta-analyses that examined violence-related deaths among
people released from incarceration. We used a combination of
search terms related to incarceration (e.g., detain* OR imprison*
OR prison* OR custod* OR incarcerat* OR inmate* OR deten-
tion*), release (e.g., post-release* or release*), violence (e.g., vio-
len* or assault or murder* or manslaughter* or homicide*), and
death (e.g., mortalit* or death* or dead or fatal* or lethal* or
dying or die*). We found one systematic review from 2011 that
examined crude mortality rates (CMRs) and standardised mor-
tality ratios (SMRs) of all- and external-cause deaths after
release from incarceration. Although violence-related deaths
were an outcome of interest, this review did not meta-analyse
cause-specific estimates of mortality (e.g., violence-related
CMRs or SMRs). Since review was conducted in 2011, several
additional studies have examined violence-related death after
release from incarceration. We did not identify any systematic
reviews or meta-analyses that examined the predictors of vio-
lence-related death after release from incarceration.

Added value of this study

In this systematic review and meta-analysis, we identified 11
studies that contained information on 4,835 violence-related
deaths among 988,553 people released from incarceration. Our
study is the first to calculate pooled estimates of CMRs and
SMRs for violence-related deaths after release. This provides
updated and more precise estimates for violence-related deaths
than previous published evidence. The pooled estimates pro-
vided in our study are an important advocacy tool for the pre-
vention of violence in this population. We found that people
released from incarceration were almost eight times more
likely to die from violence than the general population. The
pooled rate of violence-related deaths after release from incar-
ceration was 79 per 100,000 person-years. Being male, Black or
Hispanic in the United States, and younger age at release are
possible risk factors for dying from violence after release from
incarceration.

Implications of all the available evidence

People released from incarceration are at high risk of dying
from violence-related causes. This is an important public health
issue, and indicates that there is an unmet need to prevent vio-
lence victimisation in this population. Further research is
needed to better understand how the risk and rate of violence-
related deaths differs by sex and ethnicity, as well as whether
there are any potentially modifiable risk factors for these
deaths. This research would inform the development of tar-
geted, evidence-based violence prevention strategies. People
released from incarceration should be considered a priority
group for national and international violence prevention
strategies.
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crime [3]. This may be partly explained by an overlap in underlying
factors for both violence victimisation and incarceration. For exam-
ple, mental health and substance use issues, homelessness, and low
socio-economic status are highly prevalent among people who have
experienced incarceration [4,5] and are associated with an increased
risk of violence victimisation [6]. Evidence suggests that people who
have experienced incarceration likely also have an increased risk of
dying from violence [7]. However, as deaths from violence are a rare
event, meta-analysis is needed to quantify reliable estimates as indi-
vidual studies usually have low power [8]. While previous reviews
have been conducted on other external cause deaths, such as suicide
and drug-related causes [7,9], no reviews have meta-analysed the
evidence on the epidemiology violence-related deaths among people
released from incarceration.

The only prior systematic review conducted in this area [7] found
evidence that people released from incarceration were between three
and ten times more likely than the general population to die from
violence. However, this review did not meta-analyse the crude mor-
tality rates (CMRs) or standardised mortality ratios (SMRs) for vio-
lence-related deaths, possibly due to the limited number of included
studies that reported these measures (n=5/18, respectively). Meta-
analysing these measures would provide a more precise estimate of
the rate of violence-related deaths after release from incarceration,
and the risk relative to the general population [8]. Since this review
was conducted almost a decade ago, a number of salient studies on
violence-related death after release from incarceration have been
published [10�13]. Given the importance of policy and decision mak-
ing to be informed by up-to-date research, there is a clear need to
update and expand on the current evidence base. Additionally, this
review did not examine what were factors associated with violence-
related death after release. This information is essential for the devel-
opment of evidence-informed, cost-effective prevention strategies by
identifying where, when, and towards whom, prevention efforts
should be directed [14].

Establishing the incidence and relative risk of violence-related
deaths after release from incarceration through meta-analysis will
not only improve our understanding of the epidemiology of these
deaths, but the resulting pooled estimates will also be an important
advocacy tool for the prevention of violence. As the number of people
who experience incarceration continues to increase globally [15,16],
quantifying the increased risk of violence-related deaths in this popu-
lation is important. We therefore aimed to: 1) synthesise findings
from cohort studies examining the CMRs, SMRs, and predictive fac-
tors for violence-related deaths among young people and adults
released from incarceration; and 2) calculate pooled estimates of
these measures.

2. Methods

2.1. Search strategy and selection criteria

Our review is reported in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-analysis (PRISMA) guidelines
[17]. The protocol for this review has been published [18], and is reg-
istered with the International Prospective Register of Systematic
Reviews (PROSPERO; CRD42020209422), which was updated on 26
May 2021.

We searched seven key health, social science, and criminology
databases (MEDLINE, PubMed, PsycINFO, Scopus, Web of Science,
CINCH [the Australian Criminology Database], Criminal Justice
Abstracts) using search terms relating to incarceration, death, and
violence from inception to 14 September 2020. The search strategy
(Table S1) was developed in consultation with a librarian at the Mur-
doch Children’s Research Institute in Melbourne, Australia. Reference
lists of all included studies were screened to identify any additional
relevant studies.

Studies were eligible for inclusion if they examined violence-
related deaths occurring in the community following release from
incarceration (including youth detention, prison, and jail) and
reported at least one measure of interest (CMR, SMR, or significant
predictors of violence-related deaths). We contacted the authors if
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incarceration status at the time of death could not be determined
from the information provided in the study. To fit within the time
and resource constraints of this study, only cohort studies published
in English and in peer-reviewed journals were included. There is evi-
dence that excluding non-English papers has a minimal effect on
overall conclusions of reviews [19,20]. Study eligibility was not
restricted by year of publication or geographic location of the study.
Studies examining people released from psychiatric in-patient or
forensic mental hospital stays only were excluded. Previous literature
reviews were excluded however, the reference lists of these reviews
were checked for additional relevant studies. Consistent with previ-
ous literature [7], studies with fewer than 20 deaths from violence-
related causes, less than 6 months of follow-up, or selected samples
(e.g., samples that include only people who use drugs, have mental
health disorders, or human immunodeficiency virus) were excluded.

After the removal of duplicates, titles and abstracts of potentially
eligible studies were screened by MW, with EJ also screening a ran-
dom 10% sample. There was moderate inter-rater agreement
between the two reviewers (kappa value: 0¢76) [21]. Any uncertainty
related to study inclusion was resolved through discussion with SK.
Full-text articles were independently screened by MW and EJ. Any
conflicts were resolved through discussion with SK. Where multiple
articles used the same study data, only the article with the longest
follow-up period was included.

2.2. Data extraction and quality assessment

Data extraction was conducted by MW using a pre-specified Excel
form and checked by EJ (a summary of the information extracted
from each article is provided in Table S2). If the CMRs were not
reported in an included article, we estimated them using the method
outlined in Zlodre and Fazel’s review [7], using the number of deaths
and total person-years at risk, or using median duration of follow-up
or the all-cause CMR to estimate total person-years.

Study quality was assessed using the Methodological Standard for
Epidemiological Research (MASTER) scale [22]. The MASTER scale
ranks studies based on the number of safeguards against bias present
in the study, with a higher number of safeguards indicating a lower
probability of bias [22]. Risk of bias of each study was assessed by
MW and any uncertainty was resolved through discussion and con-
sensus with SK.

2.3. Statistics

We conducted a random-effects meta-analysis to pool CMRs and
SMRs for violence-related death after release from incarceration. Esti-
mates were pooled using the DerSimonian�Laird method. A random-
effects method was used because we did not expect the assumptions
of a fixed-effects model to be met (i.e. the assumption of a common
effect size) [23]. Heterogeneity between studies was assessed using
the I2 statistic, with an I2 value of 50% and higher interpreted as indi-
cating substantial heterogeneity [8].

Where possible, we explored the potential sources of heterogene-
ity using univariable meta-regression. We did this using restricted
maximum likelihood (REML) estimation with the Knapp-Hartung
modification. Values less than zero were rounded to zero. As pre-
specified in our protocol, the following factors were considered: type
of incarceration facility, prospective/retrospective design, length of
follow up, geographic location of the study, sample selection techni-
ques (e.g., single sex samples), and whether the time in subsequent
periods of incarceration during follow-up was removed from analysis
(i.e., interval truncation).

Where data were available, we stratified the analyses by sex. We
included studies of all-male cohorts in the main analysis and the sex
stratified analysis, as all studies with mixed-sex samples were pre-
dominantly comprised of men.
To examine the effect of study quality on the outcomes, we con-
ducted a sensitivity analysis in which we restricted the analysis to
studies rated as having a lower risk of bias (defined as scoring above
the median on the MASTER scale). Due to the small number of studies
that reported SMRs, we were only able to conduct this sensitivity
analysis on the CMR meta-analysis (Figure S1). All analyses were per-
formed using Stata/SE Release 15 [24].

2.4. Deviations from protocol

To be consistent with previous reviews [7], we modified our eligi-
bility criteria by excluding studies from the primary analysis that had
fewer than 20 deaths from violence-related causes, less than 6
months of follow-up, or used selected samples. To test the effect of
excluding these studies, we conducted a sensitivity analysis that
included studies that did not meet these criteria but were otherwise
eligible to be included in the review (Tables S3-4; Figure S2-5).

2.5. Role of the funding source

There was no funding source for this study.

2.6. Statement on ethics approval and patient consent

This review is exempt from ethics approval as it synthesises find-
ings from published studies that have already obtained ethics
approval. There was no patient involvement in this review.

3. Results

Our search yielded 2,489 records, 1,397 of which remained after
duplicates were removed (Figure 1). During title and abstract screen-
ing, 1,281 records were excluded, leaving 116 full texts to be
assessed. Of these, 11 met the eligibility criteria and were included in
this review.

The characteristics of the studies are outlined in Table 1. The 11
included studies [10-13,25-31] contained 988,553 people released
from incarceration and 4,835 violence-related deaths (range 68-
1,708 violence-related deaths). The studies were published between
2007 and 2020 and had a median follow-up period of 13 years (inter-
quartile range 8-16 years). Where reported, the total person-years in
each cohort ranged from 238,457 to 1,974,823 person-years. The risk
of bias scores of the included studies on the MASTER scale ranged
from 16 to 27, with a median score of 18 (scores above the median
indicate a lower risk of bias). Four studies scored above the median
and an additional two studies scored 18 on the MASTER scale. Ten
studies had a retrospective cohort design and only one study had a
prospective design. Eight studies were conducted in the US. Only one
study examined young people released from youth detention, with
the remaining ten studies examining people released from prison or
jail. All studies had predominantly male cohorts and one study had
an all-male cohort (range 64-100% men). There were no studies with
all-female cohorts. The definitions and data sources for violence-
related death used in the studies are summarised in Table S5. All
studies defined violence-related death using the International Classi-
fication of Diseases (ICD). Of the seven studies that reported the spe-
cific ICD codes used, all included the ICD ‘assault’ sub-chapter (ICD 9
E960-E969; ICD 10 £ 85-Y09) [32]. Two studies, conducted in the US
and Australia, reported on the most frequent type of violence in their
cohort, which was violence involving a firearm and a sharp object,
respectively.

The CMR was available in 10 studies and ranged from 25¢0 per
100,000 person-years (95% confidence interval (95%CI 20¢0-32¢0) to
279¢0 per 100,000 person-years (95%CI 215¢8-342¢1; Figure 2). The
pooled CMR for violence-related deaths was 78¢7 per 100,000



Fig. 1. PRISMA flow diagram of study selection.
*These studies were included in a sensitivity analysis.
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person-years (95%CI 58¢0-99¢5). The estimate of heterogeneity was
high (I2=99¢5%) and the Cochran’s Q test was significant (p<0¢001).

Six studies, including one all-male sample, reported the CMR for
men. For men, the pooled CMR was 96.8 per 100,000 person-years
(95%CI 59¢6-133¢9; Figure S6). Five studies reported the CMR for
women, with a pooled estimate of 25¢7 per 100,000 person-years
(95%CI 12¢2-39¢3; Figure S7). The heterogeneity for both groups was
high and the Cochran’s Q tests were significant (I2>80%; p<0¢001, for
both). We were not able to stratify the analysis by Indigenous status
or ethnic groups, as too few studies reported the CMRs by these
groups (Table S6).
We used a univariable meta-regression to identify possible sour-
ces of heterogeneity in the pooled CMR for violence-related deaths
(Table 2). The pooled CMR was higher for studies examining people
released from youth detention compared to prison (p=0¢006;
I2=99¢56%), and for studies with a prospective compared to a retro-
spective design (p=0¢001; I2=99¢54%). We were not able perform a
meta-regression to examine the influence of subgroups (i.e., sex, or
Indigenous status or ethnic group), due to the small number of stud-
ies that reported CMRs by these subgroups.

Four studies reported SMRs for violence-related death after
release from incarceration (Figure 3). The reference populations for



Table 1
Characteristics of included studies

First author, year Design Country Years of

release

from

incarceration

Years of

follow up

Total py

at risk

Median

follow

up (years)

Population Total number

of people

Males % Age at baseline

(years)

Indigenous/

ethnic groups

(%)

Total number

of deaths (n)

Deaths from

violence n (%)

Violence-related

CMR

(95%CI)

per 100,000 py

Violence-

related SMR

(95%CI)

Reference

population for

SMR

Significant risk

factors for

violence-

related death

QA score*

Binswanger, 2013 [24] R USA 1999-2009 1999-2009 334238 4�4 People

released

from prison

76461 84 M: 34�5, SD: 10 Non-Hispanic

white (65)

Non-Hispanic

African Ameri-

can (17)

Hispanic (12)

Non-Hispanic

Asian (3)

Other (4)

2462 219 (9) 66�0 (57�0-74�0) 8�5
(7�5-9�5)

Washington

State popula-

tion matched

on sex, race,

age

NR 17

Brinkley- Rubinstein,

2019 [25]

R USA 2000-2015 2000-2016 1974823 NR People

released

from prison

229274 86 NR Non-white (60)

White (40)

14086 1461 (10) 74�0 (70�2-77�8)x NR NA Restrictive

housing during

incarceration

23

Chang, 2015 [26] R SE 2000-2009 2000-2009 238457 5�1 People

released

from prison

47326 93 Rg: 16+ Born in Sweden

(97)

Immigrant (3)

2874 83 (3) 35�0 (27�0-42�0) NR NA NR 18

Kariminia, 2007 [27] R AUS 1988-2002 1988-2002 NR 7�7 People

released

from prison

85203 90 Mmen: 27�2
Mwomen: 27�3

Non-Indige-

nous people

(86)

Indigenous

people (11)

4834 229 (5)z NC 10�4
(9�0-12�1)

New South

Wales popula-

tion stratified

on sex, age,

year

NR 16

Lim, 2012 [12] R USA 2001-2005 2001-2005 379363 NR People

released

from jail

155272 88 Rg: 16-89 Non-Hispanic

Black (54)

Hispanic (34)

Non-Hispanic

white (9)

Asian (0.8)

Other (2)

1149 219 (19) 57�7 (50�1-65�4)x 1�7
(1�5-2�0)

New York City

population

matched on

age, sex, race,

and

neighbourhood

1-2 weeks after

release; incar-

cerated for � 4

days; Aged less

than 33 years;

Belonging to an

ethnic minor-

ity; Male; Not

staying in a

homeless shel-

ter; Living in

low-income

area

26

Lize, 2015 [10] R USA 2006-2007 2006-2008 NR NR People

released

from prison

476 89 M: 34, SD: 10 American

Indian and Afri-

can American

(62)

White (38)

166y 111 (67) 107�8 (106�8-108�0) NR NA Being male;

Belonging to an

ethnic minor-

ity; Younger

age

21

Rosen, 2008 [28] R USA 1980-2004 1980-2005 1822869 NR Males aged

20-69 years

released

from prison

168001 100 Med: 32, IQR: 25-40 Black (55)

White (45)

15673 1708 (11) 93�7 (89�3-98�1)x Black peo-

ple: 2�7
(2�6-2�9)
White peo-

ple: 6�7
(6�1-7�3)

Mid-years from

2008 to 2012

North Carolina

population in

residents

matched on

County, sex,

race, and age

NR 16

(continued on next page)
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Table 1 (Continued)

First author, year Design Country Years of

release

from

incarceration

Years of

follow up

Total py

at risk

Median

follow

up (years)

Population Total number

of people

Males % Age at baseline

(years)

Indigenous/

ethnic groups

(%)

Total number

of deaths (n)

Deaths from

violence n (%)

Violence-related

CMR

(95%CI)

per 100,000 py

Violence-

related SMR

(95%CI)

Reference

population for

SMR

Significant risk

factors for

violence-

related death

QA score*

Rosen, 2020 [29] R USA 2008-2015 2008-2016 471282 NR People

released

from prison

111479 86 Rg: 18-88 Black (50)

Non-Hispanic

white (42)

Hispanic (5)

Non-Hispanic

other/unknown

(3)

3617 395 (11) 83�8 (75�5-92�1){ NR NA NR 27

Spaulding, 2015 [30] R USA 1991 1991-2010 424524 NR People

released

from prison

23510 94 M: 32, SD: 9 Non-Hispanic

African Ameri-

can (66)

Non-Hispanic

white (33)

Hispanic (1)

Unknown (0.2)

3208 267 (8) 62�9 (55�3-70�4)x NR NA NR 16

Teplin, 2014 [11] P USA 1995-1998 1995-2011 NR 14�7 Young peo-

ple released

from youth

detention

1829 64 Rg: 10-18 African Ameri-

can (55)

Hispanic (29)

White (16)

Other (0.2)

111 75 (68) 279�0 (215�8-342�1)|| Men: 2�3
(2�1-2�6)
Women: 3�0
(1�7-5�2)

2005 Cook

County popula-

tion matched

on race, sex,

and age

Being male;

Belonging to an

ethnic minority

18

Willoughby, 2020 [9] R AUS 1994-2007 1994-2007 270394 NR People

released

from prison

41970 81 Rg: 17+ Non-Indige-

nous people

(81)

Indigenous

people (19)

2158 68 (3) 25�0 (20�0-32�0) 10�0
(7�9-12�7)

2001 Australian

population

matched on age

and sex

Most recent

incarceration

<90 days

17

Note. Design: P = prospective; R = retrospective; Country: AUS = Australia; SE = Sweden; USA = United States of America; Age: M = Mean; Med = Median; Rg = Range; SD = Standard deviation; IQR = interquartile range; Other: CMR = Crude mor-
tality rate; NA = Not applicable; NC = Not reported and could not be calculated; NR = not reported; py = person years; QA = Quality assessment; SMR = Standardised mortality rate; 95%CI = 95% confidence interval. *Based on the Methodological
Standard for Epidemiological Research (MASTER) scale. Studies which scored above the median score (Med=18) are considered to have a low risk of bias. yOnly includes violence-related deaths, suicides, and “other” violent causes. zIncludes
some violence-related deaths in prison. xCalculated using the number of violence-related deaths and total person-years. {Calculated using the standard error and violence crude mortality rate. ||Calculated using the median period of follow-
up, number of people in the cohort and number of violence-related deaths.
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Fig. 2. Meta-analysis of crude mortality rates (CMRs) per 100,000 person-years (py) for violence-related death (VRD) after release from incarceration.
Note. The error bars indicate the 95% confidence interval (95%CI). CMR = crude mortality rate. py = person-years. VRD = violence-related death

Table 2
Univariable meta-regression on the crude mortality rate (CMR) of violence-related deaths by study factors

Factor Number of studies CMR (95% CI) p-value I2

Type of incarceration facility
Prison 8 68.62 (45.11, 92.13) 0.006 99.56%
Jail 1 57.73 (0.00, 124.42)
Youth detention 1 278.95 (178.13, 379.77)
Study design
Retrospective 9 67.43 (46.99, 87.86) 0.001 99.54%
Prospective 1 278.95 (182.94, 374.96)
Time during subsequent incarcerations excluded from analysis
No 2 78.31 (0.00, 191.41) 0.888 99.53%
Yes 8 86.29 (29.02, 143.56)
Total length of follow-up (years)a

�13 years 6 62.57 (4.98, 120.17) 0.208 99.45%
>13 years 4 117.62 (44.90, 190.34)
Country
United States 8 98.14 (42.38, 153.90) 0.464 99.08%
Australia 1 25.00 (0.00, 180.50)
Sweden 1 35.00 (0.00, 190.61)
Male only samples
No 9 83.61 (29.71, 137.52) 0.894 99.55%
Yes 1 93.70 (0.00, 253.49)

CMR = crude mortality rate; 95%CI = 95% confidence interval;
a Included studies had a median follow-up length of 13 years, range 0-26 years.
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the SMRs were usually the general population of the geographic loca-
tion of the study matched on age, sex and/or ethnicity (see Table 1
for reference populations). The SMRs ranged from 1.7 (95% CI 1¢5-
2¢0) to 10¢4 (95% CI 909-12¢1). An additional two studies only
reported SMRs stratified by sex and ethnicity, respectively, and did
not report an unstratified estimate for the cohort (Table S6).

The pooled SMR for violence-related deaths after release from
incarceration was 7¢6 (95%CI 2¢4-12¢8). The estimate of heterogeneity
was high (I2=99¢0%) and the Cochran’s Q test was significant
(p<0¢001). We were not able to stratify the analysis by sex, or Indige-
nous status or ethnic groups, or perform a meta-regression, due to
the small number of studies that reported SMRs for these subgroups.

Only five studies reported factors that significantly predicted vio-
lence-related death after release from incarceration (Table 1). Three
studies, all conducted in the US, found that men and people who
identified as Black or Hispanic had an increased risk of violence-
related death compared to women, and people who identified as
non-Hispanic white, respectively [11�13]. Two of these studies
[11,13] found that increasing age at release from incarceration was
associated with a decrease in risk of violence-related death. In con-
trast, one study from Australia did not find a significant association
between sex, Indigenous status or age and violence-related death
[10]. We were not able to conduct a meta-analysis or a meta-regres-
sion on the predictors of violence-related deaths as few studies
reported significant predictors and, where they were reported, they
were not consistent across the studies.
The results of the sensitivity analyses that 1) restricted the analy-
sis to studies rated as having a lower risk of bias (CMR 81¢0 per
100,000 person-years, 95%CI 56¢0-105¢9, range 57¢7-107¢8), and 2)
included studies that had fewer than 20 deaths from violence-related
causes, less than 6 months of follow-up, or used selected samples
(CMR 75¢7 per 100,000 person-years, 95%CI 56¢3-95¢1, range 25¢0-
281¢7; SMR 8¢3, 95%CI 3¢3-13¢4, range 1¢7-24¢1), did not meaningfully
differ from the results of the primary analysis (Table S4; Figure S1-5).

4. Discussion

We synthesised findings from cohort studies examining violence-
related deaths among young people and adults released from incar-
ceration. Eleven studies, representing 988,553 people released from
incarceration and 4,835 deaths from violence-related causes, met our
inclusion criteria. We found that people released from incarceration
were almost eight times more likely than the general population to
die from violence. For reference, the United Nations High Commis-
sioner for Refugees defines a health-related refugee emergency as
one where the mortality rate in the refugee population is double that
of the reference population (usually the host country or the popula-
tion prior to displacement) [33]. Among people released from incar-
ceration, the elevation in risk of violence-related deaths compared to
the general population was almost four times this threshold. Deaths
from violence-related causes are preventable through downstream
interventions [6,34,35] and can have a large negative impact on



Fig.3. Meta-analysis of standardised mortality ratios (SMRs)*of violence-related death (VRD) after release from incarceration.
*An SMR above one indicates that the rate of dying from violence is higher among people released from incarceration compared to the reference population. An SMR of one indi-

cates that there is no difference in the rate of dying from violence among people released from incarceration and the reference population. See Table 1 for reference populations.
Note. The error bars indicate the 95% confidence intervals (95%CI). SMR = standardised mortality ratio. VRD = violence-related death.
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families and communities [36]. As such, reducing violence-related
deaths in this population is an important public health issue.

An increase in risk of death was also found in a recent meta-analy-
sis of deaths among people based in the community who had com-
mitted a crime, including, but not limited to, people released from
prison. This review found that people who had committed a crime
had 3.4 times the odds of dying from any cause compared to people
who have not committed a crime [37]. The pooled crude rate of vio-
lence-related deaths found in this review is lower than the pooled
crude rate of other external causes of deaths, such as suicide and
drug-related causes, that was reported in a previous review of deaths
after release from prison [9], however, this is expected as violence is
a rare outcome. The relatively recent body of literature considered in
this review (all included studies were published after 2006) reflects a
growing recognition of the importance of this issue, and the need to
prevent these unnecessary and untimely deaths.

While a high level of heterogeneity in a meta-analysis of observa-
tional studies is not unexpected [38], the findings of this review need
to be interpreted cautiously due to the amount of unexplained vari-
ance between studies. A high I2 statistic, as found in this review, does
not indicate inconsistency across the outcomes in the included stud-
ies [39]. Rather, it is a measure of what proportion of the observed
variance is real and not due to sampling error [39]. The variance in
this review may be due to a range of measured and unmeasured fac-
tors, such as the underlying risk of violence-related deaths across dif-
ferent countries, ease of access to firearms in different countries, the
age at which people are released from incarceration, and methodo-
logical factors such as prospective or retrospective study designs.

Our findings highlight some important gaps in evidence. Very few
of the included studies reported the effect measures of interest by
sex, Indigenous status, or ethnic groups. In the general population,
there are considerable sex and ethnic disparities in the rate of vio-
lence victimisation [6], indicating that these are important factors to
consider in violence prevention. While our analyses of these groups
were limited, we found that the pooled CMR for men was approxi-
mately four times higher than that for women (96¢8 vs. 25¢7 per
100,000 person-years, respectively). Indigenous people and margin-
alised ethnic groups, such as people who are Black in the US, are
more likely to be incarcerated and are more likely to die from vio-
lence-related causes compared to non-Indigenous and white people
[40,41]. Having a clear understanding of the differences in violence-
related death by sex, Indigenous status and ethnicity is important for
developing gender- and culturally-sensitive violence prevention pro-
grams for people released from incarceration. Future studies should
aim to include both men and women in their samples, oversampling
women if possible, and examine violence-related death by sex, and
Indigenous status or ethnic groups.

The risk factors for violence-related death after release from incar-
ceration remain largely unknown. Very few included studies reported
predictors for violence-related deaths and, where predictors were
reported, there was limited consensus across the included studies. A
small number of included studies reported that being male, and Black
or Hispanic were risk factors for violence-related deaths after release
in the US [11�13], which is consistent with findings from the general
population [6]. Risk factors for violence victimisation in the general
population are well established (e.g., substance use and mental
health issues, social and economic disadvantage) [6,34,35]. However,
it is unknown whether these are generalisable to people who have
experienced incarceration. This remains a gap in the literature as few
studies included in this review examined the influence of these
health and social factors on the risk of violence-related deaths. People
who experience incarceration are not representative of the general
population, are disproportionately male, young, from Indigenous or
marginalised ethnic groups, and more likely experience poor health
and social disadvantage [4,5]. It is likely that there would be at least
some overlap in risk factors between the general population and peo-
ple released from incarceration, although the latter population may
also experience some unique risk factors for violence-related deaths
related to their experiences of incarceration and criminal justice sys-
tem involvement. The public health approach to violence suggests
that multiple factors on the individual (e.g., age, health status), inter-
personal (e.g., childhood adversity), community (e.g., high unemploy-
ment), and social (e.g., gender norms) levels may influence the risk of
violence [6,34,35]. According to this approach, prevention strategies
across all levels are needed to effectively prevent violence [6,34,35].
To inform the development of effective violence prevention interven-
tions for this population, potentially modifiable risk factors for vio-
lence-related deaths after release from incarceration, such as the
prevalence of mental illness and substance use disorders [42�44],
need to be consistently measured and reported in future research.

A small number of randomised controlled trials have examined
possible interventions to reduce the risk of violence victimisation
among women who have had contact with the criminal justice sys-
tem. For example, motivational interviewing [45] and peer worker
case management [46] in the community, and in-prison therapeutic
communities [47], although the effectiveness of these interventions
has been mixed. More research on risk factors for fatal and non-fatal
violence among men and women who have had contact with the
criminal justice system is needed to help target these efforts more
efficiently. Initiatives such as the Mortality After Release from Incar-
ceration Consortium (MARIC) [48] will enable future studies to be
sufficiently powered to examine risk factors for rare outcomes, such
as violence-related deaths, after release from incarceration by using
individual participant data meta-analysis methods.

Only one included study examined young people released from
youth detention [12]. This is surprising given that young people are
more likely to be victims of violence [6] and to be involved in the
criminal justice system compared to other age groups [49]. However,
two studies [50,51] that examined deaths among young people
released from youth detention were excluded from this review as
they included deaths that occurred during a subsequent period of
incarceration in the analysis. Given that the controlled incarceration
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environment is starkly different from life in the community, it is
likely that the risk factors for violence-related death also differ in
these environments [52], where the rate of death due to violence and
most other causes is considerably lower than in the community [53].
There is an urgent need for more research on violence-related deaths
occurring in the community among young people released from
youth detention.

This is the most comprehensive review of violence-related deaths
after release from incarceration to date. Our review followed best-
practice reporting guidelines [17] and we specified our methods a
priori [18]. We took a conservative approach by excluding studies
with fewer than 20 violence-related deaths, less than 6 months of fol-
low-up, or selected samples, which was consistent with previous lit-
erature [7]. Even with this conservative approach, the heterogeneity
was high, and not all of this could be explained by the factors exam-
ined in our analyses. Due to the uneven distribution of covariates
among studies, our meta-regression may lack sufficient statistical
power to identify other sources of heterogeneity. The high heteroge-
neity is unsurprising given that our search was limited to cohort
studies [38], which is likely the strongest study design to examine
the effect measures of interest. While restricting our search to studies
published in English may have introduced some bias, there is evi-
dence that excluding non-English studies does not meaningfully
change the findings of systematic reviews [19,20]. Most studies in
this review were conducted in the US, which may limit the generalis-
ability of the findings. There is an urgent need for more high-quality
evidence on violence-related deaths among people released from
incarceration in other countries, including low- and middle-income
countries.

People released from incarceration are almost eight times more
likely to die from violence than the general population. This indicates
an unmet need for prevention of these senseless and avoidable
deaths. While limited by high heterogeneity, we generated important
information for understanding and preventing violence-related
deaths after release from incarceration, and identified critical gaps
for future research. The factors predictive of these deaths remain
largely unknown which hinders prevention efforts, especially if the
factors are modifiable. These violent deaths are preventable, and the
high rate at which they are occurring after release from incarceration
represents an important public health issue that requires targeted,
evidence-based prevention responses. People released from incarcer-
ation should be considered a priority group for national and interna-
tional violence prevention strategies.
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