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Abstract

Purpose People released from incarceration are at increased risk of suicide compared to the general population. We aimed
to synthesise evidence on the incidence of and sex differences in suicide, suicidal ideation, and self-harm after release from
incarceration.

Methods We searched MEDLINE, EMBASE, PsycINFO, Web of Science and PubMed between 1 January 1970 and
14 October 2021 for suicide, suicidal ideation, and self-harm after release from incarceration (PROSPERO registration:
CRD42020208885). We calculated pooled crude mortality rates (CMRs) and standardised mortality ratios (SMRs) for sui-
cide, overall and by sex, using random-effects models. We calculated a pooled incidence rate ratio (IRR) comparing rates
of suicide by sex.

Results Twenty-nine studies were included. The pooled suicide CMR per 100,000 person years was 114.5 (95%CI 97.0,
132.0, =99.2%) for non-sex stratified samples, 139.5 (95% CI 91.3, 187.8, I>=88.6%) for women, and 121.8 (95% CI 82.4,
161.2, ’=99.1%) for men. The suicide SMR was 7.4 (95% CI 5.4, 9.4, I>=98.3%) for non-sex stratified samples, 14.9 for
women (95% CI 6.7, 23.1, ’=88.3%), and 4.6 for men (95% CI 1.3, 7.8, ’=98.8%). The pooled suicide IRR comparing
women to men was 1.1 (95% CI10.9, 1.4, P= 82.2%). No studies reporting self-harm or suicidal ideation after incarceration
reported sex differences.

Conclusion People released from incarceration are greater than seven times more likely to die by suicide than the general
population. The rate of suicide is higher after release than during incarceration, with the elevation in suicide risk (compared
with the general population) three times higher for women than for men. Greater effort to prevent suicide after incarceration,
particularly among women, is urgently needed.
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Introduction

People in custody experience elevated rates of suicide, sui-
cidal ideation, and self-harm compared to the general popu-
lation [1-3]. Although suicide is more common among
men than women in the general population, self-harm and
suicidal ideation are more common among women [4, 5].
Research on suicide, suicidal ideation, and self-harm among
people involved in the criminal justice system typically
focuses on time during incarceration [1]. There is some evi-
dence that rates of suicide [6], self-harm [7], and suicidal
ideation [8] during incarceration are similar between sexes,
in contrast with general population trends [4, 9].

People with a history of incarceration often experi-
ence major social challenges upon return to the commu-
nity, including homelessness [10], substance use [11], and
unemployment [12]. People with a history of incarceration
also experience elevated rates of poor health and prevent-
able death compared to the general population [13], includ-
ing by suicide [14]. Women with a history of incarceration
experience poorer health and social circumstances than both
their male counterparts and women in the general popula-
tion [15-17]. Exposure to trauma and abuse, and the con-
sequences of poor mental health, substance use and home-
lessness, are all common among justice-involved women
[18-20], and contribute to their markedly poor health pro-
files after release from incarceration.

A previous systematic review conducted in 2012 [21]
that examined all-cause and external-cause deaths among
people released from incarceration reported crude mortality
rates (CMRs) for suicide ranging from 41 to 204 deaths per
100,000 person years among people released from incar-
ceration [21]. This is substantially higher than the rate of
11 per 100,000 person years reported in the global general
population [4]. However, this review did not calculate a
pooled CMR or standardised mortality ratios (SMRs) for
suicide. A meta-analysis conducted in 2013 and including
five studies found that people released from incarceration
were roughly seven times more likely to die by suicide than
the general population (pooled risk ratio=6.8, 95% CI 6.1,
7.5) [22]. Neither review examined differences in suicide
between women and men after release from incarceration.
To date, no reviews have looked at self-harm and/or suicidal
ideation in women or men after release from incarceration.

As the number of people who experience incarceration
continues to increase globally [23], robust and reliable esti-
mates of suicide, self-harm, and suicidal ideation in people
released from incarceration are needed to support and inform
effective prevention strategies. Given the disproportionate
growth in the number of women incarcerated globally [24],
and their unique health and social needs [25], developing
evidence-based and targeted interventions to reduce suicide,
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self-harm, and suicidal ideation among people released
from incarceration requires an understanding of differences
between women and men in this population. As such, we
aimed to (1) calculate the incidence and risk relative to the
general population of suicide, self-harm, and suicidal idea-
tion among people released from incarceration, overall and
stratified by sex; and (2) examine the association between
sex and suicide, self-harm, and suicidal ideation.

Methods
Search strategy and selection criteria

Our review is reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analysis
(PRISMA) guidelines (Table S1) [26, 27]. The review proto-
col was registered with the International Prospective Register
of Systematic Reviews (PROSPERO; CRD42020208885),
and was updated on 14 December 2021.

We searched five key health and social science databases
(MEDLINE, EMBASE, PsycINFO, Web of Science, and
PubMed) using search terms relating to incarceration and
release, suicide, self-harm, and suicidal ideation for litera-
ture published from 1 January 1970 to 8 September 2020.
The search strategy (Table S2) was developed in consul-
tation with a trained research librarian. Reference lists of
included studies were checked to identify any additional
relevant studies not captured by the search. As done previ-
ously [28], and as described in PRISMA guidelines [26], we
updated our search by receiving email alerts from the Web
of Science Core Collection for records published between 9
September 2020 and 14 October 2021.

Studies were eligible for inclusion if they were published
in peer-reviewed journals, reported on suicide, self-harm,
and/or suicidal ideation occurring in the community fol-
lowing release from incarceration (including youth justice
detention, prison, and jail), and reported at least one measure
of interest or sufficient data for calculation (CMR, SMR,
and/or an association between sex and any outcome). We
contacted authors if the total number of participants (over-
all and/or sex-stratified) could not be determined from the
study. Studies that reported CMRs and SMRs overall and/
or stratified by sex were eligible for inclusion. The defini-
tions of suicide, self-harm, and suicidal ideation used in this
review are presented in Table S3.

Studies published in languages other than English were
excluded. We included studies from all geographic locations.
Previous literature reviews were excluded; however, the ref-
erence lists of these reviews were checked for additional
relevant studies. Consistent with previous literature [21],
studies reporting on selected samples (e.g., people who use
drugs) were excluded.
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After the removal of duplicates, titles and abstracts of
potentially eligible studies were screened by EJ with MW
also screening a random 10% sample. There was moder-
ate inter-rater agreement between the two reviewers (kappa
value 0.79) [29]. Any uncertainty related to study inclusion
was resolved through discussion between the authors. Full-
text articles were independently screened once by EJ and
then again by MW, CK, or SoK. Any conflicts were resolved
through discussion. We included studies that used the same
study data where articles reported different findings of
interest. In the case that multiple studies reported the same
findings, both studies were included in the review, but only
the study with the longest follow-up period was included in
meta-analysis.

Data analysis

Data were independently extracted by EJ (a summary of the
information extracted is provided in Table S4). If not directly
reported, we calculated CMRs and SMRs (and 95% CI) for
suicide in a manner consistent with previous research [21].
Using standard formulae [30], for each study that reported
a CMR for both women and men, we calculated incidence
rate ratios (IRRs, and 95% CI) for suicide using men as the
reference group.

Study quality was assessed using the Methodological
Standard for Epidemiological Research (MASTER) scale
[31]. 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
(score range 0, 40) [31]. Risk of bias of each study was
assessed by EJ and any uncertainty was resolved through
discussion and consensus with CK (scores for each study
are presented in Table 1).

We calculated pooled estimates of CMRs and SMRs for
death by suicide, overall and stratified by sex. Using the
IRRs for suicide, with men as the reference group, we cal-
culated a pooled estimate of the IRR for suicide according
to sex. Estimates were pooled using the DerSimonian Laird
method [32]. 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)
[33]. Heterogeneity between studies was assessed using the
P statistic [34].

We extracted data from studies reporting other measures
of association (e.g., odds ratios or hazard ratios) between sex
and suicide. Due to the small number of studies reporting
other measures of association between sex and suicide, and
the diversity of measures reported, it was not possible to
pool other measures of associations between sex and suicide.

Given the limited number of studies, it was not possible to
calculate pooled estimates for self-harm or suicidal ideation

(overall or sex-stratified). The results for these outcomes are
narratively described [35].

To examine the effect of study quality on the outcomes,
we conducted a sensitivity analysis in which we restricted
the analysis to studies 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 sensitiv-
ity analysis on the CMR and SMR meta-analyses that did
not stratify by sex.

Where data were available, we conducted univari-
able meta-regression to identify factors which influenced
the heterogeneity of effect measures. We did this using
restricted maximum likelihood (REML) estimation with
the Knapp—Hartung modification [36]. Values less than
zero were rounded to zero. Consistent with previous research
[37], the following factors were considered: type of incarcer-
ation facility (i.e., prison, jail, or youth detention), prospec-
tive/retrospective design, length of follow-up, geographic
location of the study, single-sex samples, and whether
subsequent periods of incarceration during follow-up were
removed from analysis (i.e., interval censoring).

All analyses were conducted using Stata/BE Release 17
[38].

Deviations from protocol

Consistent with previous reviews [21, 37], we modified our
eligibility criteria by excluding studies from the primary
analysis that had fewer than 20 total deaths from suicide or
less than 6 months of follow-up. To test the effect of exclud-
ing 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. As the stud-
ies that did not meet these criteria only reported non-sex
stratified CMRs, we were only able to conduct this sensitiv-
ity analysis for the CMR not stratified by sex.

Role of the funding source

There was no funding source for this study.

Results

Our search retrieved 3284 records, 1711 of which remained
after duplicates were removed (Figure S1). During title and
abstract screening, 1556 records were excluded, leaving 155
full texts to be assessed. Of these, 27 met the eligibility cri-
teria, along with an additional two records identified through
citation searching. A total of 29 records were assessed for
quality and included in this review.

The characteristics of included studies and characteristics
of included participants are outlined in Table 1. The number
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of suicide deaths, person-years, CMRs, and SMRs for each
study are presented in Table 2. Of the 29 included stud-
ies, there were 26 studies on suicide from 22 cohorts [14,
39-63], two studies on self-harm from one cohort [64, 65],
and one study on suicidal ideation [66]. Data from 23 stud-
ies were included in meta-analyses for suicide. Two stud-
ies were only included in sensitivity analyses for suicide
because they reported less than six months follow up time
and/or fewer than 20 suicides. One study was not included
in meta-analyses for suicide because it reported on a cohort
for which longer follow-up time was available in another
included study.

The data sources and outcome definitions used in each
included study are summarised in Table S5. Of the 26 stud-
ies reporting on suicide, most (n=23) reported using the
International Classification of Diseases (ICD) to define
death by suicide. Of the 26 suicide studies, 11 examined
confirmed deaths by suicide exclusively (e.g., ICD9: E950,
E959, ICD10: X60, X84) [14, 39-47, 61], three included
both suicide and unnatural deaths with undetermined intent
(e.g., ICD10: X60, X84, Y10, Y34) [48-50], and 12 did
not provide detailed information about suicide definitions
[51-60, 62, 63].

The 26 included studies that reported on suicide were
published between 1990 and 2021, and had a median follow-
up of 10 years (IQR: 6, 16 years). The median MASTER
scale score was 21 (range 16, 26). Sources of bias included
short follow up periods, and limitations regarding sampling
(e.g., only including people who were incarcerated for their
first offence). Most of the 26 suicide studies reported on
non-sex stratified samples (n=24), with all samples either
mostly, or exclusively, comprising men. Two of the 26 sui-
cide studies reported on male-only cohorts, and no stud-
ies reported on female-only cohorts. All 26 suicide studies
reported on cohort studies, with 24 using a retrospective
and two using a prospective design. Twenty-three studies
reported on adult samples released from jail or prison, and
three studies (with two from one cohort) reported on people
released from youth detention. All studies included in this
review (n=29) were from high-income countries, most fre-
quently Australia (n=10). Reported sociodemographic char-
acteristics of study participants are presented in Table S6.

Suicide

Suicide CMRs for non-sex stratified samples were avail-
able in 19 studies. Suicide CMRs for women were reported
in six studies, and for men in seven studies (including one
male-only cohort). CMRs for suicide per 100,000 person
years ranged from 9.2 to 340.9 for non-sex stratified sam-
ples, 68.0 to 233.2 for women, and from 40.9 to 214.4 for
men. The pooled suicide CMR per 100,000 person years was
114.5 (95%C197.0, 132.0, 12=99.2%) for non-sex stratified

samples, 139.5 (95% CI 91.3, 187.8, I>=88.6%) for women,
and 121.8 (95%CI 82.4, 161.2, 7 =99.1%) for men (Fig. 1).
Forest plots for each estimate are presented in Figures S2—4.
For all three pooled estimates, between-study heterogene-
ity was high (i.e., P?>75.0%), and Cochran’s Q tests were
significant (i.e., p <0.001).

We used univariable meta-regression to identify possible
sources of heterogeneity in the pooled suicide CMR for non-
sex stratified samples (Table 3). The pooled suicide CMR
was higher for studies examining people released from youth
detention compared to prison or jail (p=0.03; *=99.0%).
Pooled suicide CMRs also varied significantly by country
(p<0.001; I>=96.7%: Table 3). We were not able to per-
form meta-regression for studies reporting female-only or
male-only findings, due to the small number of studies that
reported suicide CMRs by sex (n=6 and n="7 for women
and men, respectively).

Six studies provided sufficient data to calculate suicide
IRRs after release from incarceration by sex, using men as
the reference group (Fig. 2). Suicide IRRs ranged from 0.7
to 1.8. The pooled suicide IRR estimate for the association
between sex and suicide provided no indication of a differ-
ence in suicide risk between women and men (1.1, 95% CI
0.9, 1.4) The estimate of heterogeneity was high (I>=82.2%)
and the Cochran’s Q test was significant (p <0.001). Due
to the small number of studies reporting suicide IRRs, we
were unable to perform a meta-regression for this estimate.

Eleven studies reported suicide SMRs for non-sex strati-
fied samples. Five studies reported suicide SMRs for women
only and men only, respectively. The reference populations
for suicide SMRs were usually the general population of
the geographic location of the study matched on age, sex
and/or ethnicity (Table 1). Suicide SMRs ranged from 1.0
to 18.4 for non-sex stratified samples, from 3.5 to 35.8 for
women, and from 0.9 to 8.3 for men. The pooled suicide
SMR for non-sex stratified samples was 7.4 (95% CI1 5.4, 9.4,
I?=98.3%). The pooled suicide SMR for women (14.9, 95%
C16.7,23.1, >=88.3%) was more than three times greater
than the pooled suicide SMR for men (4.6, 95% CI 1.3, 7.8,
I*=98.8%). Forest plots for each estimate are presented in
Fig. 3, and Figures S5 and 6. The pooled estimates are pre-
sented in Fig. 1. For all three pooled estimates, between-
study heterogeneity was high (I*>75.0%), and the Cochran’s
O tests were significant (i.e., p <0.001).

We used univariable meta-regression to identify possible
sources of heterogeneity in the pooled suicide SMR for non-
sex stratified samples (Table 3). The pooled suicide SMR
was higher for studies with a retrospective compared to a
prospective design (p <0.05; I*=98.4%). We were not able
perform meta-regressions for studies reporting female-only
or male-only findings, due to the small number of studies
that reported suicide SMRs by sex (n=35 for women and
n=>5 for men, respectively).
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L 2 Six studies examined sex as a risk factor for suicide
; ; 8 as part of their analyses (Table S7). No studies observed
@32 £ sex differences in the risk of suicide after release from
g o = = 3 incarceration.
R B The results of sensitivity analyses including studies that
s & é reported the measures of interest but did not meet the criteria
N 8‘ EI 2 to be included in the primary analysis (i.e., reporting fewer
= o o« . .
O o o o than 20 suicide deaths or less than six months of follow-
=
SEER R 8 . . . .
21Ela = o e H up), were consistent with the results of the primary analysis
= 5 @& . e e e
z|B|= = Z SR (Tables S8-9; Figures S7, 9). The results of sensitivity anal-
7 = .8 ses that restricted the analysis to studies with a score above
& =8 yses that restricted the analysis to stud th b
Q . . .
% ) 2 £ the median on the MASTER scale were also consistent with
[>2) [eX} - . . .
E NG e the results of the primary analysis (Table S8, 10-11; Fig-
5|3 % % o 48 ures S8, 10) except that type of incarceration facility was no
ale|s & Z 2 8 longer significant in the meta-regression for non-sex strati-
E %2 fied CMRs (Table S10).
<
» \ I M2
= [o’e] N a7 . o . .
5} 5 G S & Suicidal ideation and self-harm
—~ —_ = n S
=} e — O = 9
2 o % <+ Ss L .
5|89l x =8 o e one stu at reported on suicidal ideation after release
;; G2 <8 =2 Th tudy that reported dal ideation after rel
S -~ o« iﬁ from incarceration used data from 1727 participants of the
=] % o § US National Longitudinal Study of Adolescent to Adult
~ = < -2 ealth. Data on incarceration history were collected durin
p = g s g Health. Dat tion history llected during
b N 5o § g Wave I of the study (in 1994) and self-reported data on sui-
= =] 5 2 = . . . . . .
§ 2 g & ; g3 cidal ideation were collected during Wave IV (in 2008). This
D2l B oo & E study examined sex as a risk factor for adult suicidal ideation
=) z | & Z N S 2 y
% - (S and found no difference between women and men (adjusted
Q .
O ] = £ odds ratio 1.2, 95% CI 0.7, 2.2; male reference group).
= =3 group
| | | . .
'% o2 2 2 2 % The two included studies on self-harm after release from
= =5 Z2acos B ; 2 incarceration were from the same cohort, comprising 277
Tlsle FhE N x 22 women and 1030 men released from prisons in Queensland,
o= - o~ o Ne) = - p
ale |27 &8 S < S8 Australia. This cohort was followed prospectively using
- 6l 25 linked administrative health records. The first study reported
= = L . . .
S o = ET a higher incidence of self-harm-related emergency depart-
5 N v < g = 53 . . .
@ 3 = & V= ment presentations for women released from incarceration
E N Z [se] o - = p
(5] .
sl < g = £ _’.; (IR=60.5 per 1000 person-years) compared to their male
El= v = S %: B counterparts (IR =49.2 per 1000 person-years). The second
— [y =) = . . .
2B |®w Z 3 g & S8 study used ambulance records to determine the incidence
g > E Q el "ED .
= < g g S 23 of ambulance attendances due to self-harm in the cohort.
< < . .
§ = i o § 53 8 S'/ § e Rates of ambulance attendance for self-harm were similar
= = - =1 [5) =)
2Ie|l_ zZ & Ez 25 5T for women (IR =25.6 per 1000 person-years, 95% CI 20.7,
Q
s | — _%) s jf; ) "qg) E 31.4) and men (IR=25.5 per 1000 person-years, 95% CI
%) < (e} o = i3 . . . .
g =& B ® g3 é £ 2 § 16.8, 37.1). There was no significant sex difference in the
o
";-'5: g § g £ N § g rate of ambulance attendance for self-harm (IRR=1.1, 95%
S - x 535 § 2E CI 0.52, 2.2; adjusted IRR =0.67, 95% CI 0.3, 1.4).
S| 7 T 552 ES
< |2 | = S E % 8%
°lels8 + < S 2% S ¢ &
=lEle o 2 | 2820 B8 . .
= - Eoa e I - Discussion
S5 x & 5 |2553g EE
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g | o= g E g g :é- e} We synthesised evidence on suicide, self-harm, and suicidal
=} < - O = = . . .
= £ g 0 % il '§ z _u_f) 5 ER ideation among adults and youth after release from incar-
~N — = - 2 . . . .
< s g :Sr g 5 a g § E ”g ;50 2 g ceration, and examined sex differences in these outcomes.
2] == =, o ) . . .. .
e | &= 2 sV S &P EEE Twenty-nine studies on suicide, two studies on self-harm,
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Pooled suicide CMRs per 100,000 person years, for non-sex stratified and sex
stratified samples.

Fig.1 Pooled suicide CMRs per 100,000 person years, and pooled
suicide SMRs, for non-sex stratified samples and stratified by sex.
n=number of studies. This figure presents two stock plots. The first
stock plot presents pooled suicide CMRs per 100,000 person years,
for non-sex stratified samples, and stratified by sex. The pooled CMR
for non-sex stratified samples was 114.5 per 100,000 person years

and one study on suicidal ideation met our inclusion criteria.
Rates of suicide between women and men released from
incarceration were similar, which contrasts with evidence
from general population studies in which rates of suicide are
typically higher among men than women [4]. We found that
women released from incarceration have a risk of suicide
that is almost 15 times greater than that of their general pop-
ulation counterparts. These findings have important impli-
cations for evidence-based suicide prevention efforts and
transitional support for people released from incarceration,
including services for both women and men that address
their specific needs. Although evidence on self-harm and
suicidal ideation among people released from incarceration
is limited, the available findings indicate that high rates of
these outcomes exist among this group. There is an urgent
need for more high-quality research in these outcomes
among people released from incarceration.

Although a high level of heterogeneity in a meta-analysis
of observational studies is not unexpected [67], the amount
of unexplained variance between studies in our findings
means that they should be interpreted with some caution.
The variance in our review may be due to a range of meas-
ured and unmeasured factors, such as underlying suicide
risk across countries, the age of release from incarceration,
access to various suicide methods across settings (e.g., fire-
arm availability) and methodological factors (e.g., prospec-
tive or retrospective designs). Additionally, heterogeneity
has been recognised as an issue in this area in a previous
review of data linkage studies on mortality after release
from incarceration [68]. This review recommended that to
reduce avoidable heterogeneity, data linkage studies should
ascertain deaths from a national death registry (rather than
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95% CI 97, 132, 12=99.2%). The pooled CMR for females was
139.5 per 100,000 person years (95% CI 91.3, 187.8, I’=88.6%). The
pooled CMR for males was 121.8 per 100,000 person years (95% CI
82.4, 161.2, I*=99.1%). The suicide SMR was 7.4 (95% CI 5.4, 9.4,
?=98.3%) for non-sex stratified samples, 14.9 for women (95% CI
6.7,23.1, I’=88.3%), and 4.6 for men (95% CI 1.3, 7.8, I*=98.8%)

using state-based or coronial records) and exclude or adjust
for subsequent periods of imprisonment [68]. Despite these
recommendations having been made almost a decade ago,
our study has found that these are ongoing methodological
issues in this literature that potentially reduce study quality.
Future research using linked data to examine suicide deaths
after release from incarceration should consider such recom-
mendations, to increase study quality, the utility of findings,
and potential for evidence synthesis.

Our finding that people released from incarceration are
more than seven times more likely than people in the general
population to die by suicide is similar to findings from a
previous meta-analysis on suicide after release from incar-
ceration (RR =6.8) [22]. Established predictors of suicide
in the general population include, but are not limited to,
unemployment [69], mental illness [70], homelessness [71],
low socioeconomic status [72], and acute psychosocial stress
[73]. These factors are common among people with a history
of incarceration, and may be particularly pronounced in the
weeks and months following release [13, 74, 75]. Further,
a lack of continuity of care, including gaining or regain-
ing access to mental health services in the community, is a
common experience for people released from incarceration
[76-78], and may contribute to their elevated suicide risk.
A study from England and Wales found that increasing age
over 25 years, release from a local prison, a history of alco-
hol misuse or self-harm, a psychiatric diagnosis, and requir-
ing Community Mental Health Services (CMHS) follow-up
after release from prison were all risk factors for suicide
among people released from prison, while non-white ethnic-
ity and a history of previous imprisonment were protective
factors [79]. Similarly, a Swedish study found that a previous
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Table 3 Univariable meta-regressions of (1) the crude mortality rate (CMR) for suicide and of (2) the standarised mortality ratio (SMR) for sui-

cide, by study factors

Factor
suicide by study factors

Meta-regression (1) Crude mortality rate (CMR) of

Meta-regression (2) Standardised mortality ratio
(SMR) of suicide by study factors

Number CMR (95% CI) per  p value P Number SMR (95% CI) p value P
of studies 100,000 person of studies
(n=19) years (n=11)
Type of incarceration facility
Jail 1 9.2 (0.0, 163.2) 0.033 99.0% 1.0(0.0,12.7) 0416 97.5%
Prison 16 113.5 (74.5, 152.4) 9 8.4 (4.3, 12.5)
Youth detention 2 256.5 (139.0, 374.0) 9.2 (0.0, 22.1)
Study design
Prospective 1 204.0 (19.2, 388.8) 0.350 99.2% 1 6.7 (3.6,9.9) 0.047  98.0%
Retrospective 18 117.5 (73.4, 160.7) 10 18.4(7.4,29.4)
Interval censoring
No 7 140.7 (70.2, 211.1) 0.494 99.2% 11.0(5.4,16.7) 0.131 97.3%
Yes 12 111.4 (58.0, 164.8) 7 5.9 (1.8, 10.0)
Total length of follow-up (years)?
<10 years 9 123.4 (60.6, 186.1) 0.955 99.2% 10.1 (4.9,15.3) 0.195 98.1%
> 10 years 10 121.0 (61.6, 180.5) 5 5.8(1.14,11.9)
Country®
Australia 6 166.5 (137.8,195.1)  <0.001 96.7% 4 6.6(0.3,12.8) 0337 95.1%
Canada 1 58.6 (0.0, 118.6) 4.3 (0.0, 15.8)
Finland 1 340.9 (255.4, 426.5) - -
Netherlands - - - - 1 6.7 (0.0, 19.3)
Norway 1 82.8 (22.9, 142.8) - -
Sweden 2 200.6 (153.4, 247.8) 1 18.4 (5.1,31.7)
England and Wales 2 117.0 (72.1, 162.1) 13.5(1.9,25.1)
[N 6 34.9 (10.4,59.3) 3 5.5(0.0, 12.5)
Male only samples®
No 18 126.6 (83.5, 169.8) 0.344 99.24% - - - -
Yes 1 40.9 (0.0, 221.6) - -

CMR crude mortality rate, SMR standardised mortality ratio, 95% CI95% confidence interval

#Included studies for meta-analysis 1 had a median follow up length of 10 years, range 0-25 years. Included studies for meta-analysis 2 had a

median follow-up length of 10.8 years, range 0-25 years

®As no studies included in the primary analysis reported SMRs for men only, the “Male only samples” variable was not included in meta-regres-

sion 2

diagnosis of substance use disorder, previous suicide attempt
and being born in Sweden (compared to being born abroad)
were risk factors for suicide after release from incarceration
[49]. Incarceration-level risk factors for suicide explored in
previous research includes prison security level, with people
released from high-security prisons experiencing an elevated
risk of suicide compared to those released from low-security
prisons [80]. Previous research on suicide risk during incar-
ceration indicates that an interaction of social and incarcer-
ation-level factors (e.g., isolation) contribute to the risk of
suicide during incarceration, rather than incarceration-level
factors alone [1].

We found that suicide rates were similar between women
and men released from incarceration. This is in contrast with

the general population, where men have higher suicide rates
than women [5]. Taken together, our findings may indicate
that women released from incarceration are particularly
vulnerable to suicide, because their rates of suicide are so
high that they reach the same level as men released from
incarceration. Consistent with this, we found that women
released from incarceration are almost 15 times more likely
than women in the general population to die by suicide. We
found that, although both women and men released from
incarceration are at increased risk of suicide relative to the
same-sex general population, this elevation in risk is more
than three times greater for women than for men (i.e., SMR
of 14.9 and 4.6 for women and men, respectively).
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Type of %
Author, year Country  Study design incarceration IRR (95% CI) Weight
1
van Dooren (2013) Australia  Retrospective Prison + 1.09 (0.90, 1.31) 19.67
Spittal (2014) Australia  Retrospective Prison —_— 1 067 (052, 0.87) 2029
1
Kariminia (2007 b) Australia  Retrospective Prison ' -9 1.65 (1.25, 2.17) 13.12
Chang (2015) Sweden  Retrospective Prison ——— 1.09 (0.90, 1.32) 19.45
|
Pratt (2006) England and Wales  Retrospective Prison —_— 117 (0.94, 1.45) 18.40
Binswanger (2013) US  Retrospective Prison & 1.66 (1.13, 2.44) 907
Overall, DL (I = 82.2%, p = 0.000) 0 1.14 (0.89, 1.40) 100.00
| | | I I I | | [ | [ | |
0 2 4 8 1 12 14 16 18 2 22 24 26

Fig. 2 Forest plot for pooled IRR for suicide after release from prison
comparing women and men. IRRs greater than 1.0 indicate a greater
risk of suicide for women than men. This figure presents a forest plot
for the pooled IRR for suicide after release from prison, comparing
women and men. Six figures were included in this meta-analysis.
The authors, figures and study characteristics are as follows: van
Dooren [2013] (IRR=1.09, 95% CI 0.90, 1.31; Australia); Spittal

Total

[2014] IRR=0.67, 95% C1 0.52, 0.87; Australia); Kariminia [2007b]
(IRR=1.65, 95% CI 1.25, 2.17; Australia); Chang (IRR=1.09, 95%
CI 0.90, 1.32; Sweden); Pratt [2006] IRR=1.17, 95% CI 0.94, 1.45;
England and Wales); and Binswanger [2013] (IRR=1.66, 95% CI
1.13, 2.44; US). All included studies used a retrospective design. The
pooled IRR was 1.14 (95% CI 0.89, 1.40), and the /> estimate was
82.2%

follow-up

Suicide

Typeof

Author, year Country  Study design (vears)  deaths (n) incarceration SMR (95% CI) Weight
Stewart (2004) Australia  Retrospective 60 64 Prison . - 5.00 (0.66, 9.34) 742
Coftey (2003) Australia  Retrospective 10 23 Youth detention - <~ 920 (5,80, 14.70) 729
Spittal (2014) Australia Retrospective 140 n Prison + 7.60 (6.80, 8.40) 1m13
Kariminia (20073, b) Australla  Retrospective 150 724 Prison -&- : 4.22(0.19,825) 779
Kouyoumdijan (2016) Canada  Retrospective 120 340 Prison - 1 430 (3.90, 4.80) 11.26
Dirkzwager (2012) Netherlands  Retrospective 250 12 Prison —_—————— 6.70 (290, 10.50) 807
Haglund (2014) Sweden  Prospective 60 127 Prison : —- 18.40 (13.90, 23.80) 672
Pratt (2006) England and Wales  Retrospective 10 382 Prison ' —— 13,50 (12.20, 14.90) 1078
Uim (2012) US  Retrospective 40 3s sail | 1 1,00 (0.70, 1.40) 129
Jones (2017) US  Retrospective 50 3 Prison 1 - 14.47 (1028, 19.76) 696
Binswanger (2013) US  Retrospective 105 212 Prison < 3 3.23(2.86, 3.69) 128
Overal, DL (I = 98.3%, p = 0.000) 0 7.42(541,949) 100.00

[ I I I I I [ I [ I I I

0 2 4 8 10 12 14 16 18 20 2 2 2

Fig.3 Forest plot for pooled suicide SMR for non-sex stratified
samples. This figure presents a forest plot for the pooled SMR for
suicide after release from prison, not stratified by sex. Eleven stud-
ies were included in this meta-analysis. The authors, and figures are
as follows: Stewart [2004] (SMR=5.00, 95% CI 0.66, 9.34; Aus-
tralia); Coffey [2003] (SMR=9.20, 95% CI 5.80, 14.70; Australia);
Spittal [2014] (SMR=7.60, 95% CI 6.80, 8.40); Kariminia [2007
a, bl; (SMR=4.22, 95% CI 0.19, 8.25; Australia); Kouyoumdi-

Understanding the markedly elevated suicide risk among
women released from incarceration compared to the general
population requires examination of the potentially gender-
specific risk factors for suicide to which women released
from incarceration are exposed. Compared to both women in
the general population and men released from incarceration,
women released from incarceration experience substantially
higher rates of homelessness [81, 82], substance use [19, 81],
and mental illness [15, 83], which are established predictors
of suicide [70, 71, 84]. Women released from incarceration
may experience additional ‘gendered’ risk factors for suicide
such as a history of childhood sexual abuse, trauma, and
exposure to intimate partner violence [18]. These risk fac-
tors are more common among justice-involved women com-
pared to both women in the general population [85-87] and
justice-involved men [82, 88—90], and are also key drivers

@ Springer

jan [2016] (SMR=4.30, 95% CI 4.20, 95% CI 3.90, 4.80; Canada);
Dirkzwager [2012] (SMR=6.70, 95% CI 2.90, 10.50; Netherlands);
Haglund [2014] (SMR =18.40, 95% CI 13.90, 23.80; Sweden); Pratt
[2006] (SMR=13.50, 95% CI 12.20, 14.90; England and Wales);
Lim [2012] (SMR=1.00, 95% CI 0.70, 1.40; US); Jones [2017]
(SMR=14.47, 95% CI 10.28, 19.76; US); Binswanger [2013]
(SMR=3.23, 95% CI 2.86, 3.63; US). The pooled SMR was 7.42
(95% CI1 5.41, 9.43), and the I? estimate was 98.3%

of female incarceration [88, 91]. These are also established
risk factors for suicide [92-95]. Removal of one’s children is
another risk factor for suicide that is more common among
women with a history of incarceration compared to women
in the general population [96-98]. There is evidence from
the general population that exposure to more than one the
aforementioned suicide risk factors compounds risk [99,
100]. Given that women released from incarceration typi-
cally experience a range of suicide risk factors [101, 102],
the compounded and interacting effects of these exposures
might explain, in part, their high suicide rates compared to
women in the general population, and their similar rates to
men released from incarceration. Targeted research, involv-
ing large and representative cohorts of women released from
incarceration, are urgently required to explicate these path-
ways and inform prevention efforts tailored to women.
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Our finding that suicide rates between women and men
released from incarceration are similar does not necessarily
mean that the same suicide prevention efforts will be effec-
tive for women and men in this population. The unique chal-
lenges women experience after release from incarceration
[25, 101] must be considered as part of policy and planning.
Existing transitional services are typically based on men’s
needs and then applied to women [101] and, given the ele-
vated risk of suicide among men and women released from
incarceration, are evidently failing to adequately address
both women’s and men’s suicide risk. A recent review of sui-
cide prevention interventions among justice-involved people
found limited evidence on interventions to address suicide
risk, particularly for justice-involved women [103]. Another
systematic review examining suicide prevention interven-
tions among incarcerated people did not examine sex or
gender differences at all [104]. More research is needed to
inform gender-sensitive suicide prevention interventions to
address both women’s and men’s unique needs, particularly
among people in contact with the criminal justice system.
Addressing the risk factors for why women enter incarcera-
tion, which overlap with risk factors for women’s suicide
after release from incarceration (e.g., intimate partner vio-
lence, exposure to trauma, and removal of children) may be
an effective way of reducing both women’s incarceration and
suicide risk post-release.

Research on non-fatal suicidal outcomes after release
from incarceration remains a critical gap in the literature.
Our review identified just two studies on self-harm [64, 65]
and one study on suicidal ideation [66] in people released
from incarceration. The available findings indicate that
people released from incarceration experience high rates
of self-harm, with no difference by sex [64, 65]. This con-
trasts with the higher rates of self-harm and suicidal idea-
tion among women in the general population compared to
men. Although self-harm and suicidal ideation have been
relatively well examined among incarcerated populations [3,
105], our study highlights the dearth of studies examining
self-harm and suicidal ideation after incarceration. Further,
although self-harm is often monitored in police custody
or during incarceration [106], there does not appear to be
monitoring of self-harm after release from incarceration, by
health or justice agencies. This is despite evidence that the
rates of these outcomes are an order of magnitude higher
after incarceration than in custody [42]. Robust data on the
incidence of self-harm and suicidal ideation after release
from incarceration, including sex differences, are necessary
to inform upstream transitional supports (e.g., addressing
housing, supporting prosocial relationships, and early con-
tact with mental health services), so that service providers
can intervene as quickly as possible among both women and
men at risk of suicide.

Our review is the most comprehensive to date to exam-
ine suicide, self-harm, and suicidal ideation after release
from incarceration. We followed best-practice reporting
guidelines [26] and excluded studies with small numbers
of suicide deaths and short follow-up times; a conservative
approach consistent with previous work [21]. The heteroge-
neity of estimates examined in our meta-analysis was high,
and this was not accounted for by the factors examined in
meta-regression. Due to the uneven distribution of covari-
ates among studies, our meta-regression may lack sufficient
statistical power to identify other sources of heterogeneity.
All included studies reported on cohort studies, which is
likely the strongest study design to examine the effect meas-
ures of interest in this population. However, there is con-
siderable scope for methodological heterogeneity in cohort
studies [68]. Our review was limited to studies published in
peer-reviewed journals. However, there is some evidence
that the inclusion of grey literature has a meaningful impact
on meta-analyses in only a minority of reviews [107]. It is
possible that including only English-language studies may
have introduced some bias to our review, although there is
evidence that excluding non-English studies does not have
a meaningful impact on systematic review findings [108,
109]. All included studies were from high-income countries,
which arguably precludes generalizing our findings to low-
and middle-income countries (LMICs). High-quality evi-
dence on suicide among people released from incarceration
in LMICs is urgently needed.

Given the structure of the criminal justice system in
most jurisdictions (i.e., incarcerating people by sex and not
gender) and the scope of the available evidence, our review
focused on sex differences and did not examine gender dif-
ferences. There is some evidence that incarcerated transgen-
der people have higher rates of suicide and self-harm com-
pared to the general incarcerated population [110]. Future
primary data collection studies on suicide, self-harm, and/or
suicidal ideation in these settings should consider the experi-
ences of transgender and gender diverse people.

People released from incarceration are more than seven
times more likely than the general population to die by sui-
cide. Women released from incarceration experience a par-
ticularly elevated risk of suicide compared to women in the
general population. Howeyver, little is known about self-harm
and suicidal ideation among this population, including dif-
ferences between women and men. Our findings illustrate
that suicide is not a ‘male problem’ only, particularly among
people released from incarceration. Population-level suicide
prevention policies must consider the needs of high-risk,
marginalised groups, such as people released from incar-
ceration, including the differences that exist between women
and men.

These findings have important implications for the design
and delivery of evidence-based transitional services for
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people released from incarceration that meet the needs of
both women and men. Attention to the specific needs of
women to reduce suicide risk is needed as part of these ser-
vices. Along with robust, primary data collection about sui-
cidal ideation and self-harm, more research is needed about
people released from incarceration in LMICs, and about
people who do not identify with their sex assigned at birth,
to inform inclusive and effective suicide prevention policies
and practices for these people who are marginalised.
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