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SUICIDE ATTEMPTS IN PRISON

ABSTRACT

Suicidal behaviour represents a substantial burden of morbidity and mortality in prisons
worldwide. We aimed to synthesise the evidence on prevalence and risk factors for suicide
attempts during incarceration. In this systematic review and meta-analysis, we searched four
bibliographic databases for studies (published up to May 31, 2022) reporting on adults
sampled from the general prison population who attempted suicide while incarcerated and
an unselected comparison group. A total of 20 studies comprising 19,882 individuals (6.5%
women) in 20 countries were eligible for inclusion. The pooled prevalence of suicide
attempts during incarceration was 8.6% (95% CI 6.1-11.2) in men and 12.2% (95% CI 7.1-17.2)
in women. Across all 36 risk factors studied, the strongest associations were found for
suicidal ideation, previous self-harm, and markers of psychiatric morbidity. Prison-related
risk factors included solitary confinement, victimisation, and poor social support while
incarcerated. Sensitivity analyses indicate that risk factors for near-lethal suicide attempts are
similar to those for suicide attempts more generally. In addition to providing a synthesis of
previous work, our systematic review highlights several key limitations of the extant

literature, which provide directions for future research.
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1. INTRODUCTION

Suicidal behaviour is a global public health concern that disproportionately affects the most
vulnerable members of society, including people who experience incarceration (Favril, 2021).
Epidemiological studies indicate that one in five (19-22%) prisoners have attempted suicide
at some point in their lives (Favril et al., 2020a; Favril & O'Connor, 2021; Jenkins et al., 2005;
Khezri et al., 2022; Larney et al., 2012), which greatly exceeds the 3% lifetime prevalence
among adults in the general population (Castillejos et al., 2021; Nock et al., 2008). Half of
people who die by suicide in prison have previously attempted to do so, which increases the
odds of suicide eight-fold (Zhong et al., 2021). In addition to being one of the strongest
predictors of suicide, a suicide attempt represents an important health concern in its own
right—indicative of distress and associated with long-term psychosocial impairment
(Goldman-Mellor et al., 2014; Orri et al., 2022). Comprehensive knowledge of what factors
may increase risk of suicide attempts in prison can inform prevention efforts to reduce
morbidity and mortality in this high-risk population. Although research has identified a
wide range of individual and environmental risk factors, findings are inconsistent across
primary studies. Previous systematic reviews (Lohner & Konrad, 2007; Marzano et al., 2016)
have narratively summarised the literature (Table S1) but lacked quantitative methods to
evaluate the strength and consistency of the available evidence. Meta-analysis can overcome
this limitation by accounting for methodological variations across the literature and
providing pooled estimates of effect sizes. One meta-analysis reported on the association
between childhood maltreatment and suicide attempts among 16,586 people involved in the
criminal justice system, but this review included juvenile offenders, non-prisoners, and
outcomes in the community (Angelakis ef al., 2020). Another meta-analysis, covering more
than half a million adults, examined 40 risk factors for in-prison self-harm regardless of
intent or underlying motive (Favril et al., 2020b). Whilst this latter review was the first ever to
quantitatively synthesise the overall evidence on risk factors among people in prison, it
combined data for self-harm with and without suicidal intent. As there is evidence in the
general population that suicidal and non-suicidal self-harm can be differentiated in terms of
prevalence, predictors, and outcomes (Hamza et al., 2012; Mars et al., 2014a, 2014b;
Muehlenkamp, 2014), in this review we specifically focus on suicide attempts (defined as

non-fatal self-injurious behaviour with inferred or actual intent to die; Favril, 2021). In
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addition, we aimed to examine the prevalence of suicide attempts during incarceration to
map the scale of this health concern, which to our knowledge has not been done before.
Findings could inform resource allocation and service development, and allow researchers to

consider evidence gaps.

2. METHODS

This systematic review and meta-analysis was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Page et
al., 2021). The study protocol was pre-registered with PROSPERO, number CRD42018087915.

2.1 Search strategy

Our literature search was conducted as part of a broader systematic review and meta-
analysis on risk factors for self-harm in prisons, in which we aggregated non-suicidal self-
injury and suicide attempts into a single outcome (Favril et al., 2020b). Four bibliographic
databases (Web of Science, PubMed, Embase, and PsycINFO) were searched for primary
studies published from database inception to October 31, 2019. Title, abstract, and keyword
searches were conducted using terms that were inclusive of suicide (self-harm* OR suicid*
OR attempt* OR NSSI OR self-injur* OR self-mutilat* OR self-destruct* OR poison* OR
overdose) AND prison (inmate* OR penal OR correction* OR sentence* OR remand OR
detainee* OR felon* OR incarcerat* OR prison*). No language restrictions were set. Electronic
database searches were supplemented by hand-searching citations and reference lists of
relevant articles and previous systematic reviews (Angelakis et al., 2020; Lohner & Konrad,
2007; Marzano et al., 2016). Targeted searches were also conducted to identify additional
studies by first author names, and experts were contacted for any unpublished or ongoing
investigations. Our initial search was updated (using the same keywords and databases) to
identify new studies published up to May 31, 2022, which yielded an additional four
investigations that were eligible for inclusion (Caravaca-Sanchez et al., 2021; Carvalho et al.,

2021; Ford et al., 2020; Howard & Wakeling, 2020).
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2.2 Study eligibility

Publications were included if they met five eligibility criteria, which required that the study
(1) had a quantitative observational (cross-sectional, case-control, or cohort) design, (2)
collected individual-level data in general prison populations (remand and/or sentenced), (3)
included predominantly (> 90%) adults, (4) examined suicide attempt inside prison as the
outcome variable, and (5) provided data on an unselected comparison or control group of
people who did not attempt suicide while in prison. Accordingly, we excluded studies (1)
that provided no original data (such as reviews), (2) with qualitative, ecological, and case
designs, (3) reporting on a lifetime history of suicide attempt or outcomes other than suicide
attempt (e.g., suicide, suicide risk, suicidal ideation, self-harm, and non-suicidal self-injury),
(4) targeting specific subgroups (e.g., sex offenders and clinical samples), and (5) without an
appropriate comparison group (e.g., individuals who died by suicide) or not based on a
general prison population.

We contacted authors of studies that collected data on suicide attempts in prison but
did not provide information required for meta-analysis, including those that only reported
prevalence (Dudeck et al., 2011), analysed self-injury (Carvalho et al., 2021) or a lifetime
history of suicide attempt among prisoners with suicidal ideation (Favril & O'Connor, 2021;
Larney et al., 2012), and adopted a cluster analytical approach (Bani et al., 2019). These five
studies (n = 4969) were retained after the necessary unpublished data (associations with in-
prison suicide attempts in the overall sample) were obtained from the study authors.
Additional data on risk factors were also provided (upon request) by authors of two other

studies (Ford et al., 2020; Howard & Wakeling, 2020).

2.3 Data extraction

Data on prevalence, risk factors, and study characteristics were independently extracted by
two researchers using a standardised form. Extraction sheets were cross-checked for
consistency and any discordance was resolved by discussion between study authors.
Corresponding authors were contacted for clarification when reported methodological
details were unclear. To avoid duplication of samples, information on prevalence and risk

factors was extracted only from the most comprehensive study when multiple publications



SUICIDE ATTEMPTS IN PRISON

from the same study population were available. Data from overlapping publications were
only were extracted when a new risk factor was reported.

Prevalence data by sex were extracted from crude proportions reported in all studies,
except for those with a case-control design. By their very nature, case-control studies are not
appropriate to estimate prevalence as cases are matched to controls (e.g., 50% if matched 1:1).
As the reporting of effect sizes varied between studies, data were converted into a common
metric for the purposes of pooling and to enable comparisons across risk factors. Because all
studies reported a dichotomous (yes or no) outcome, odds ratios (ORs) were selected as the
preferred effect size across analyses. ORs and corresponding 95% confidence intervals (CI)
were extracted as reported or calculated from raw prevalence data available in the paper
(e.g., 2x2 contingency tables). Data were extracted from the least adjusted (mostly crude)

model in order to maintain a consistent measure across studies.

2.4 Categorisation

Risk factors and outcomes were categorised after the data extraction. Consistent with prior
reviews (Table S1), risk factors were grouped into five domains: sociodemographic,
criminological, custodial, clinical, and historical. Regarding outcome, four studies reported
in seven articles (Marzano et al., 2010, 2011; Rivlin et al., 2010, 2013; Sanchez et al., 2018, 2019,
2021) examined near-lethal suicide attempts, defined as acts that could have been lethal had it
not been for intervention or chance, involved methods that are associated with a reasonably
high chance of death, or both (Marzano et al., 2016). We included this outcome in our
analysis since the other studies did not differentiate according to lethality of outcome, and
may thus also include near-lethal attempts. However, sensitivity and meta-regression

analyses were conducted to examine potential differences in associations by outcome.

2.5 Quality appraisal

The Newcastle-Ottawa Scale (NOS) was used to evaluate risk of bias (Wells et al., 2014). The
NOS assesses study quality in terms of selection of study groups (representativeness and
sample size), comparability between groups, and ascertainment of exposure or outcome. The

summary score categorised studies as being of low, moderate, or high quality.
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2.6 Statistical analyses

In order to obtain a reliable estimate of pooled effect sizes, analyses were conducted only for
risk factors examined in at least three distinct samples (Favril ef al., 2020b). Associations
reported in only one or two studies were summarised using narrative synthesis (Campbell et
al., 2020). We aimed to examine risk factors for men and women separately. Meta-analysis
was conducted in Stata IC (version 13) using the metan command, which generated a pooled
OR and 95% CI for each risk factor. The metaprop command was used to calculate pooled
prevalence estimates of attempted suicide in prison, stratified by sex. Random-effects models
were used for all analyses to account for the anticipated heterogeneity between studies.
Heterogeneity was estimated using the I statistic, which specifies the percentage of variation
in effect sizes underlying the different studies (Higgins et al., 2003). Following Cochrane
guidelines (Higgins et al., 2019), I? values were considered to indicate low (0-40%), moderate
(30-60%), substantial (50-90%), and considerable (75-100%) heterogeneity. Univariate meta-
regression analyses (using the metareg command) were conducted to explore four possible
sources of between-study heterogeneity for all risk factors: sample size (n < median =0, n >
median = 1), outcome (suicide attempt = 0, near-lethal suicide attempt = 1), inclusion of
women in the sample (no =0, yes = 1), and study design (case-control and cohort = 0, cross-
sectional = 1). Since all (and only) cross-sectional studies relied on self-report of suicide
attempts, the latter analysis is also applicable to examine the influence of outcome
assessment on risk estimates (incident and record-based = 0, self-report = 1). The presence of
publication bias was examined by visual inspection of funnel plots (Duval & Tweedie, 2000)
and by applying Egger’s (1997) test for risk factors examined in at least ten studies (Higgins
et al., 2019).

3. RESULTS
3.1 Study characteristics

The systematic literature search yielded 7436 unique records for screening, of which 454 full-
text reports were examined for eligibility (Figure S1). Sixteen studies met our inclusion
criteria, and an additional four were identified through the updated search, resulting in a

total of 20 unique studies (reported in 23 publications).
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The combined sample comprised 19,822 people in prison (1291 [6.5%] women), of
whom 2922 (14.7%) had attempted suicide while incarcerated. Key characteristics of the
studies are detailed in Table 1. Studies included data from 20 countries (16 [80%] in Europe)
and were published over a 50-year period (1972-2021). Sample sizes ranged from 60 to 6947
individuals, with a median of 438 (IQR 150-1258). Eleven (55%) studies exclusively included
men and three (15%) only women. Of the six studies with mixed-sex samples (mean
proportion of women = 10%, range 3-20%), only one reported data disaggregated by sex.
Most studies had a cross-sectional (k = 11) or case-control (k = 8) design, and there was one
cohort study. Outcomes were assessed by retrospective self-report in all cross-sectional
studies. Only one prospective study was identified, which had a case-control design. The
other case-control studies either retrospectively examined official records (mostly medical
tiles) of people who had attempted suicide (k = 4) or identified cases following an attempt

who were interviewed within one month following the incident (k = 3).

3.2 Study quality

Each study was evaluated using the NOS quality assessment criteria. Of nine possible points,
the median score for case-control and cohort studies was 6 (IQR 5-8). Risk of bias (less than 7
points) was found in 62.5% of case-control studies, with key limitations including case
definition without independent validation and ascertainment of exposure. Of eight possible
points, the median score for cross-sectional studies was 6 (IQR 5-6), none of which met full
criteria (range 3-6). Overall, most studies were judged to be of moderate (55%) and high

(35%) quality, with two studies categorised as being of low methodological quality (Table 1).

3.3 Prevalence estimates

Based on 10 cross-sectional studies with a combined sample of 12,262 male and 1097 female
participants (n = 13,359 in total), the pooled prevalence of suicide attempts during
incarceration was 8.6% (95% CI 6.1-11.2; I2=96%) in men, 12.2% (95% CI17.1-17.2; I = 86%) in
women, and 9.7% (95% CI7.5-11.9; I = 94%) overall (Figure 1). The study by Sanchez et al.
(2018) was considered an outlier and thus was excluded from this analysis, because it

reported a prevalence of 27.1% (95% CI 25.3-29.0) for near-lethal suicide attempts in men
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(possibly due to selective participation and outcome measurement error). There was
insufficient data to examine prevalence for different time periods (e.g., past-year) or by time
served in prison because most studies only assessed incidents occurring at some point during
the course of imprisonment, without further details. However, one cohort study reported a
12-month prevalence of 2.0% (95% CI 1.4-2.9) among 1406 men (Bani et al., 2019).

For men and women combined, we recorded a lower prevalence in high quality
studies (7.4%, 95% CI 4.9-9.9; I? = 88%) compared to studies of moderate or low quality
(12.1%, 95% C1 7.5-16.7; I> = 97%). The limited number of samples precluded further analyses
by income region and custodial status. In terms of outcome, excluding the single study that
examined near-lethal attempts (8.7% in men; Sanchez et al., 2019, 2021) did not materially
alter the estimates, with a corresponding pooled prevalence of 8.6% (95% CI 5.8-11.4; I* =
96%) in men and 9.8% (95% CI 7.5-12.2; [ = 94%) overall.

3.4 Risk estimates

A summary of the 36 variables that were identified in at least three independent samples is
presented in Table 2, categorised by risk factor domain and ranked in order of effect size.
The 15 leading risk factors (characterised by OR > 3) across domains are shown in Figure 2.
We found overall small effect sizes for sociodemographic factors. Risk factors within
this domain were unemployment before prison, low educational attainment, and single
marital status (OR range 1.34-1.58). Age, sex, and ethnicity were not significantly related to
attempted suicide while incarcerated. For criminological factors, violent offending (OR =
1.59, 95% CI 1.22-2.07) and a prior incarceration (OR =1.57, 95% CI 1.12-2.19) showed
positive albeit weak associations, with a 60% increase in the odds of in-prison suicide
attempts. In terms of sentence length, serving a sentence of five years and over (vs. less than
five years) and a life sentence (vs. determinate sentences) both increased the odds by factor 2.
Clinical factors had strong associations with suicide attempts in prison. Recent
suicidal ideation was the strongest of all risk factors across domains (OR =16.28, 95% CI
8.18-32.43). Having previously attempted suicide (OR = 5.95, 95% CI 3.17-11.16) and a
lifetime history of non-suicidal self-injury (OR = 6.16, 95% CI 4.98-7.62) were both associated
with a six-fold increase in the odds of suicide attempts in prison. Combining suicide attempt

and non-suicidal self-injury into a composite measure (a history of self-harm) showed an
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equally strong association (OR =5.92, 95% CI 4.18-8.38). Similar large effects were observed
for any (current or historical) psychiatric diagnosis (OR =4.97, 95% CI 3.58-6.89) and
psychological distress in prison (OR = 5.65, 95% CI 2.79-11.46). Treatment-related factors
were also strongly associated with suicide attempt, including being prescribed psychotropic
medication in prison. Other significant risk factors within this domain were high impulsivity,
physical health problems, and drug abuse —but not alcohol abuse.

Several custodial factors were significantly associated with in-prison suicide
attempts. Strong associations were found for solitary confinement (OR = 5.00, 95% CI 1.76—
14.21), physical or sexual victimisation (OR = 3.86, 95% CI 2.18-6.82), and poor social support
(OR =2.94, 95% CI 1.47-5.90) during imprisonment. Being threatened with violence,
disciplinary infractions, not working in prison, and a lack of social contacts or visits were
moderately associated with suicide attempts, with effect sizes clustered around 2.

All historical life events studied were significant risk factors for suicide attempt in
prison. Childhood sexual (OR = 3.57, 95% CI 2.19-5.82), physical (OR = 3.02, 95% CI 1.77-
5.17), and emotional (OR = 3.00, 95% CI 1.85-4.86) abuse showed strong associations, as did a
family history of suicide (OR = 3.04, 95% CI 1.42-6.49).

3.5 Sensitivity analyses

Potential differences in risk factors for near-lethal suicide attempts versus suicide attempts
were examined in sensitivity analyses. We identified 10 risk factors which had at least three
effect sizes for both outcomes. In terms of magnitude, risk factor estimates were comparable
to those found in the main analysis, and were largely similar for near-lethal suicide attempts
(OR range 1.26-2.76) and suicide attempts (OR range 1.31-1.84), with overlapping confidence
intervals (Table S2). These findings should, however, be interpreted with caution for two
reasons. First, it was not possible to include data on 26 (72%) of all 36 risk factors identified
in the main analysis as these were examined in fewer than three studies for both outcomes.
Second, we were unable to account for the possible overlap between both outcome groups
because the studies that examined suicide attempts in general may have included near-lethal
attempts as well, thereby masking potential differences in risk factors between outcomes.
Additional sensitivity analyses suggest that risk estimates did not materially change

(both in terms of significance and magnitude of effects) when low-quality studies were
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excluded from the analysis. Our aim was to examine risk factors for men and women
separately in subgroup analyses. However, since too few studies provided data for women,

delineating risk factors stratified by sex was not possible.

3.6 Publication bias

Publication bias was examined for all risk factors where the analyses were based on at least
10 unique samples (i.e., single marital status, remand status, violent offending, and drug
abuse). Neither visual inspection of asymmetry in funnel plots nor Egger’s test (all p > 0.341)
provided clear evidence of publication bias. Post hoc analyses were further conducted for the
leading risk factors within each domain (i.e., unemployment, sentenced for 5 years or more,
suicidal ideation, solitary confinement, and childhood sexual abuse), which again found no

indication of publication bias (all p = 0.062).

3.7 Meta-regression

Four methodological characteristics (sample size, outcome, inclusion of women, and study
design) were examined as possible sources of between-study heterogeneity in risk estimates
(Table S3). Sample size was significantly associated with heterogeneity in meta-regression
for custodial status (B =-1.10, p = 0.031) and psychological distress (B =-1.51, p = 0.033), in
that larger studies (n > 438) found a weaker effect for these variables relative to studies with
smaller samples (n < 438). Regarding outcome, psychological distress (B =1.71, p = 0.036) and
psychotropic medication (B = 1.40, p = 0.014) had stronger associations with near-lethal
suicide attempts compared to suicide attempts. The inclusion of women was a moderator
only for the relationship between suicide attempts and a sentence of one year or more (B =
1.29, p = 0.018), with samples including women showing a stronger effect than male-only
samples. Regarding study design, meta-regression suggests that case-control and cohort
studies found larger effect sizes for young age (B =-1.29, p = 0.046), psychological distress (B
=-1.51, p = 0.032), and lack of social contacts or visits (B =-0.70, p = 0.039) compared with
cross-sectional studies. In parallel, studies relying on a self-report measure of suicide
attempts found weaker associations for these three variables relative to studies with incident

or record-based data.
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3.8 Narrative synthesis

Our quantitative summary of the literature pooled effect sizes of risk factors reported in at
least three independent samples. However, in our systematic review we additionally
identified several other risk factors that were reported infrequently (k < 2) and were therefore

more suitable for narrative synthesis.

3.8.1 Personality traits

Based on the Temperament and Character Inventory, Godet-Mardirossian et al. (2011) found
that low levels of self-directedness, cooperativeness, transcendence, and affective stability
were associated with suicide attempts among 899 men in France. Regarding temperament
variables, high scores for novelty seeking and harm avoidance were both associated with
increased odds of suicide attempt, but reward dependence was not. Similarly, two case-
control studies (Marzano et al., 2011; Rivlin et al., 2013) found higher levels of aggression and

hostility, and lower levels of self-esteem, in cases compared with matched controls.

3.8.2 Previous self-harm

Two studies examined previous self-harm (irrespective of suicidal intent) as a risk factor for
near-lethal suicide attempts in custody. In men (Rivlin et al., 2010), attempted suicide while
incarcerated was significantly associated with a history of self-harm in prison (OR =23.7,
95% CI 8.2-68.9) and outside prison (OR = 3.3, 95% CI 1.5-7.2). Among incarcerated women
(Marzano et al., 2010), cases were more likely than controls to have self-harmed in prison (OR
=48.1, 95% CI 15.6-148.3) and outside prison (OR =21.7, 95% CI 6.9-68.0). Together, findings
from these two studies suggest that self-harm occurring in prison is a stronger risk factor for
suicide attempts than self-harm prior to prison, and that such risk is especially pronounced

among women compared with men.

3.8.3 Psychiatric disorders

While the current meta-analysis identified psychiatric diagnoses overall (current or

historical) as a risk factor for suicide attempts in prison, there was insufficient data to
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examine associations by specific diagnoses. Case-control studies in men (Rivlin et al., 2010)
and women (Marzano et al., 2010) indicate that most current psychiatric disorders (assessed
by the Mini International Neuropsychiatric Interview) were associated with suicide attempts
in prison—especially depression, psychosis, and anxiety disorders (including posttraumatic
stress disorder). Drug use disorder was associated with suicide attempts in men but not in
women. For both sexes, comorbidity further compounded risk. Although cases were more
likely than controls to meet diagnostic criteria for alcohol use disorder and antisocial
personality disorder, this difference was not significant in both men and women. Anorexia
and bulimia nervosa were also not associated with suicide attempts, although these case-
control studies may have been underpowered to detect an effect given the low prevalence of

eating disorders in prison populations (Marzano et al., 2010; Rivlin et al., 2010).

3.8.4 Prison-related factors

Day-to-day experiences of incarceration appear to be significantly more negative among
cases than controls, particularly in relation to bullying and difficulties with staff (Liebling &
Krarup, 1993; Marzano et al., 2011; Rivlin et al., 2013). People in prison who attempted suicide
were less likely to be engaged in purposeful activities and have more problems with living
conditions (Encrenaz et al., 2014; Liebling & Krarup, 1993). Unpublished data of 1326 adults
in Belgian prisons indicate that positive perceptions of autonomy, safety, and relationships
with staff (as measured by the Measuring the Quality of Prison Life questionnaire) are
negatively associated with risk of suicide attempt (Favril & O'Connor, 2021; Favril et al.,
2017). Similarly, among 6947 participants in England and Wales, experiencing treatment by
prison staff to be “procedurally just” was found to decrease the likelihood of attempting
suicide in men, but not in women (Howard & Wakeling, 2020).

In two studies examining near-lethal attempts, cases were found to have spent less
time in custody or in their current prison than controls (Marzano et al., 2011; Rivlin et al.,
2013). In contrast, cross-sectional studies yielded a non-significant (Sanchez et al., 2018) or
positive (Encrenaz et al., 2014) association between time spent in prison and risk of suicide
attempt. This discrepancy might be attributable to differences in study design (case-control
vs. cross-sectional), varying cut-offs (e.g., 30 days vs. 12 months), and sample characteristics

(e.g., people on remand only).

13



SUICIDE ATTEMPTS IN PRISON

Among 1462 men in Canada, placement in higher (compared to lower) security
facilities at intake increased the risk of suicide attempt (Wichmann et al., 2000). In this study,
violence perpetration inside prison was also associated with having attempted suicide
(Wichmann et al., 2000), although another study suggests that this relationship may be

confounded by in-prison victimisation (Encrenaz et al., 2014).

4. DISCUSSION

Drawing on evidence published in the past 50 years, we have synthesised data on 19,822
adults incarcerated across 20 countries. Our review shows that suicide attempts are
considerably more common among people in prison compared with the general population.
One in ten (9.7%) individuals attempted suicide at some point during their incarceration,
which is three times the lifetime prevalence (3%) among adults living in the community
(Castillejos et al., 2021; Nock et al., 2008). Women (12.2%) had a higher prevalence of in-
prison suicide attempts than men (8.6%), but this sex difference was not significant. These
data highlight the substantial burden of suicide attempts in prison populations, which is
important given its strong association with suicide mortality during imprisonment (Zhong et
al., 2021) and post-release (Haglund et al., 2014).

Across the 36 risk factors investigated, the largest effect sizes were found within the
clinical domain—especially for suicidal ideation, previous self-harm, and markers of
psychiatric morbidity (Figure 2). This relative importance of risk factors across domains is
consistent with meta-analytic evidence in non-incarcerated individuals (Carrasco-Barrios et
al., 2020; Franklin ef al., 2017; Miranda-Mendizabal et al., 2019). Other individual-level factors
contributing to increased risk of suicide attempts in our review were childhood abuse and
high impulsivity, which is indicative of a predisposition to suicidal behaviour that offenders
import into prison. In addition to these risk factors shared with the general population, our
findings also underscore the impact of the prison environment on suicide risk. Solitary
confinement, victimisation, poor social support, disciplinary infractions, and lack of
purposeful activity were all prison-related factors that increased the likelihood of attempting
suicide during incarceration. Together, these data lend support for a theoretical framework
of suicidal behaviour in prisons that incorporates both imported vulnerabilities and

environmental stressors (Favril, 2021).
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Compared with the wider literature, we note few differences in either the strength or
direction of associations across suicide-related outcomes. Specifically, the risk factor profile
and estimates observed for attempted suicide in this review are largely similar to those
identified for non-suicidal self-harm (Knight et al., 2017; Vinokur & Levine, 2019) and suicide
mortality (Zhong et al., 2021) in prison populations. Furthermore, in sensitivity analyses, we
found no marked differences in risk factors for near-lethal suicide attempts and suicide
attempts more generally. Collectively, these findings may reflect a shared vulnerability to
self-harm irrespective of intent or lethality (Lim et al., 2021; Mars et al., 2014a), although
future longitudinal studies that directly compare risk factors for multiple outcomes in the
same prison population are needed to clarify this.

This review highlights several modifiable factors that can be targeted by interventions
and may improve suicide prevention in prisons. The importance of access to mental health
care and psychosocial treatment (Fazel et al., 2016) is clearly underscored by our data. Mental
health services need to be adequately resourced and linked to evidence-based interventions
(Malik et al., 2021; Yoon et al., 2017) to address the high level of unmet need among people in
prison (Jakobowitz et al., 2017). Targeted strategies aimed at high-risk groups will rely on
early identification of risk (Ryland et al., 2020) and should be supplemented by
organisational and establishment-wide interventions as part of a whole population
approach. These include measures aiming to promote purposeful activity and meaningful
social support, as well as those to reduce victimisation in prison (Favril, 2021; Marzano et al.,
2016). In view of the wide range of factors associated with risk of suicide in prisons, a
multilevel approach that addresses both clinical vulnerabilities and prison-specific stressors
is likely to have the largest potential to prevent suicidal behaviour (Barker et al., 2014; Stijelja
& Mishara, 2022). Prevention efforts should be integrated and joined-up, as no singular
approach will likely be able to impact on a complex behaviour as (attempted) suicide. This
will require a cross-sectoral policy and service response that involves health, social care, and

criminal justice agencies (Favril, 2021).

4.1 Strengths and limitations

Across 20 studies published over the past five decades, including previously unavailable

data, nearly 20,000 individuals from 20 countries were included for meta-analysis. Our
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findings build on those of previous reviews in several important ways. Rather than
narratively summarising the literature (Lohner & Konrad, 2007; Marzano et al., 2016), this
study is the first to quantitatively synthesise the evidence on the full range of risk factors for
attempted suicide in prison. In addition, we have for the first time provided pooled
prevalence estimates of suicide attempts for men and women during their incarceration.
Compared with our previous study that adopted a broad definition of self-harm (Favril et al.,
2020b), we have updated the literature by 2.5 years, conducted additional meta-regression
analyses, examined associations for different outcomes in sensitivity analyses, assessed
prevalence, presented a narrative review of infrequently reported risk factors, and
summarised methodological limitations of the extant literature. Several limitations should
also be noted.

First, the magnitude of reported effect sizes is likely to be overestimated because we
did not account for confounding—however, it was not our aim to determine independent
associations. Future work could provide adjusted estimates by synthesising individual
participant data (Riley et al., 2010). Second, we identified considerable heterogeneity (I >
75%) for over a quarter (28%) of all associations, so pooled effect sizes must be interpreted
with caution, and ranges should be considered. Although we tested several methodological
characteristics as possible sources of between-study heterogeneity, other moderators were
not considered, including national differences in sentencing policies and prison regimes.
Third, examination of institutional variables such as overcrowding, prisoner-staff ratio, and
availability of health care services relies on ecological investigations which were not
included in our study. However, a cross-national study spanning 24 high-income countries
found no association between such prison-level factors and suicide rates (Fazel et al., 2017).
Fourth, we did not include prevalence data documented in the grey literature (e.g.,
government reports) or in studies that examined a lifetime history of suicide attempts but
secondarily reported the proportion of in-prison incidents, which may have affected our
estimates. Finally, our findings should be interpreted in light of the overall constraints that

characterise the current evidence base, which we discuss below.
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4.2 Future research directions

Four important methodological limitations of the extant literature were identified in our
systematic review; the first of which relates to measurement. A large number of studies were
excluded from our analysis because they investigated a lifetime history of suicide attempts or
did not distinguish between incidents occurring before and during imprisonment (e.g., Favril
et al., 2020a; Gates et al., 2017; Holley et al., 1995; Jenkins et al., 2005; Khezri et al., 2022;
Sarchiapone et al., 2009; Stoliker, 2018). Though many of these studies are of high quality and
collected data from unselected prison populations using representative sampling techniques,
they essentially report on risk factors for suicide attempts in prisoners (at some point in their
lives) rather than in prison (while incarcerated). Studies that examine outcomes on a lifetime
basis cannot establish any meaningful associations with prison-related variables (e.g.,
Stoliker, 2018). Next, all included studies that assessed in-prison outcomes did so
dichotomously, so it was not possible to investigate the frequency of suicide attempts. This
could potentially explain our finding that suicide attempt prevalence did not significantly
differ between sexes, in that the incidence might be similar for men and women but that
repetition is more common in women (Hawton et al., 2014). Future work should consider a
more fine-grained assessment to examine whether risk factors differ between a first and
repeat episode of suicide attempt during imprisonment (Larkin et al., 2014; Liu et al., 2022;
Roy et al., 2014; Stoliker, 2021). Furthermore, all included cross-sectional studies relied on
retrospective self-report of suicide attempts using a single-item assessment, which is subject
to misreporting and can lead to bias in prevalence estimates and measures of association
(Borschmann ef al., 2017; Mars et al., 2016; Millner et al., 2015). In terms of scope, the majority
(65%) of included studies focused solely on individual-level (e.g., clinical and historical)
determinants of risk without consideration of environmental and prison-related variables.
Finally, it is likely that there are additional risk factors for suicide attempts among people in
prison (e.g., sexual minority status, traumatic brain injury, and autism spectrum disorder)
that were not examined in the included studies, and those outlined in our narrative synthesis
require replication.

A second important finding was the lack of longitudinal data. Only one study had a
(prospective) longitudinal design, which was a case-control study that focused on suicidal

ideation only (Lekka et al., 2006). In most other studies, the temporal relationship between
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risk factors and outcome was poorly specified, so it was unclear whether the suicide attempt
occurred after exposure to a given risk factor. Therefore, it is possible that some reported
associations might be due to reverse causality (e.g., psychiatric treatment as a result of
having attempted suicide). Future prospective studies are required to clarify this.

Third, few studies examined risk factors for suicide attempts in female samples. Only
three investigations specifically focused on women (Caravaca-Sanchez et al., 2021; Carvalho
et al., 2021; Marzano et al., 2010, 2011) and all but one (Howard & Wakeling, 2020) of the
studies that included both male and female individuals did not provide data disaggregated
by sex. Consequently, although originally planned, we were not able to conduct subgroup
analyses by sex, and so it remains uncertain whether the identified risk factors —based on
predominantly male samples—equally relate to incarcerated women. For example, prison
studies suggest that childhood sexual abuse among men (Rivlin et al., 2013) may not be as
important a risk factor for suicide attempts as it is for women (Marzano et al., 2011). Thus,
with much of the extant literature being dominated by male samples, risk factors for suicide
attempts among women in prison remain little understood, and there is a clear need for
future research to clarify differential associations by sex.

Fourth, despite our global literature search, we identified only one eligible study from
a low or middle income country (Carvalho et al., 2021). Therefore, caution should be
exercised in generalising study findings to developing countries with resource-poor
correctional systems, where some of the identified risk factors (e.g., psychiatric disorders) are
common (Baranyi et al., 2019). More global research is needed to examine prevalence and risk
factor variation relating to cultural and institutional differences across prisons worldwide
(Hill et al., 2022).

Taken together, key limitations of the extant literature relate to what (suicide attempt
as a dichotomous outcome with a dominant focus on individual-level risk factors), how (a
lack of longitudinal data), and who (predominantly men from high-income countries) we
have studied to date. The evidence gaps outlined above offer some directions for future
research, which could advance our understanding of suicidal behaviour in prison
populations. Such evidence will assist in more tailored assessment of risk, treatment

allocation, and delivery of services.
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5. CONCLUSION

This meta-analysis synthesised data on prevalence and risk factors for suicide attempts
among nearly 20,000 people in prison across 20 countries. Our findings show that one in ten
individuals had attempted suicide at some point during their incarceration. Suicidal
ideation, previous self-harm, psychiatric morbidity, childhood abuse, and prison-related
stressors were strongly associated with suicide attempts in prison, which provide actionable
targets for suicide prevention. Interventions aimed at high-risk individuals in combination
with population strategies that promote the health and wellbeing of all people in prison
should be embedded within a comprehensive approach towards preventing suicide.
Improving what, how, and who we study will advance our understanding of suicidal
behaviour in prisons, which can inform policy and practice efforts aimed at reducing

morbidity and mortality in this vulnerable population.
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Table 1. Key characteristics of the 20 included studies.

SUICIDE ATTEMPTS IN PRISON

Study Country Design Mean age (years) n (women) Cases Assessment Quality?
Bani et al. (2019) Italy Cohort 37.8 (range 18-64) 1406 (0) 28 Incident Moderate
Beigel and Russell (1972) United States Case-control 22.6 (ca), 28.6 (co) 60 (4) 30 Records Low
Caravaca-Sanchez et al. (2021) Spain Cross-sectional 37.7 (range 18-58) 174 (174) 27 Self-report Moderate
Carvalho et al. (2021) Brazil Cross-sectional 334 186 (186) 35 Self-report Moderate
Dudeck et al. (2011) 11 countries® Cross-sectional 39.9 1055 (0) 170 Self-report Low
Encrenaz et al. (2014) France Cross-sectional 36 (range 18-75) 365 (0) 37 Self-report High
Favril and O’Connor (2021) Belgium Cross-sectional 37.7 (range 18-77) 1326 (123) 126°¢ Self-report High
Ford et al. (2020) Wales Cross-sectional 33.2 (range 18-69) 468 (0) 50 Self-report Moderate
Godet-Mardirossian et al. (2011) France Cross-sectional 37 (range 19-84) 899 (0) 43 Self-report High
Howard and Wakeling (2020) England & Wales Cross-sectional 35.1 (range 18-89) 6947 (415) 332 Self-report Moderate
Kerkhof and Bernasco (1990) Netherlands Case-control 26.9 (ca), 29.5 (co) 408 (14) 198 Records Moderate
Larney et al. (2012) Australia Cross-sectional 35.5 (range 19-84) 996 (199) 58¢ Self-report High
Lekka et al. (2006) Greece Case-control 33.9 (ca), 33.7 (co) 134 (0) 5 Incident High
Liebling and Krarup (1993) England Case-control Range 16-54 142 (0) 62 Incident Moderate
Marzano et al. (2010, 2011) England & Wales Case-control 25.5 (ca), 26.0 (co) 120 (120) 60¢ Incident High
Rivlin et al. (2010, 2013) England & Wales Case-control 27 (range 18-57) 120 (0) 60¢ Incident High
Sanchez et al. (2018) Spain Cross-sectional 36.8 (ca), 36.7 (co) 2270 (0) 616¢ Self-report Moderate
Sanchez et al. (2019, 2021) Spain Cross-sectional 37.2 (range 19-83) 943 (0) 82¢ Self-report Moderate
Schaller et al. (1996) Switzerland Case-control Not reported 341 (56) 172 Records Moderate
Wichmann et al. (2000) Canada Case-control 26.0 (ca), 29.9 (co) 1462 (0) 731 Records Moderate

Note. ca, cases; co, controls. 2 Study quality assessed by the Newcastle-Ottawa Scale. b Belgium, Croatia, Denmark, England, Finland, France, Germany, Lithuania, Poland, Spain, and Sweden. ¢

Additional data provided by study authors on in-prison outcomes. 9 Near-lethal suicide attempt.
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Table 2. Pooled estimates of risk factors for suicide attempts in prison, by domain.

SUICIDE ATTEMPTS IN PRISON

k N n OR (95% Cl) z p ?

Sociodemographic domain
Unemployed before prison 7 4300 1211 1.58 (1.23-2.03) 3.60 <0.001 37
White ethnicity 7 9319 1325 1.39 (0.93-2.09) 1.61 0.108 63
Low educational attainment 8 5359 975 1.35(1.10-1.65) 2.91 0.004 15
Single marital status 15 11,091 2442 1.34(1.14-1.57) 3.61 <0.001 37
Female sex 6 10,078 916 1.34 (0.86-2.10) 1.29 0.196 63
Having children 7 3394 452 1.26 (0.88-1.82) 1.25 0.210 51
Nationality (country of study) 6 6694 1222 1.20(0.58-2.49) 0.48 0.631 92
Young age (< 25 years) 6 9589 779 1.10 (0.58-2.09) 0.30 0.763 87
Criminological domain
Sentence length

> 1vyear 7 6549 1131 1.41(0.72-2.77) 1.01 0.314 82

>4 years 3 2510 736 1.24 (0.82-1.86) 1.01 0.311 36

> 5 years 4 5093 928 2.35(1.91-2.88) 8.11 <0.001 0

Life sentence 4 3028 977 2.32(1.23-4.38) 2.59 0.010 69
Violent offence 12 10,106 2243 1.59 (1.22-2.07) 3.47 0.001 70
Prior incarceration 11 7295 1311 1.57 (1.12-2.19) 2.64 0.008 77
Remand status 12 15,720 1536 1.05 (0.70-1.58) 0.23 0.817 86
Clinical domain
Suicidal ideation 5 3497 294 16.28 (8.18-32.43) 7.94 <0.001 70

Psychiatric treatment
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During imprisonment 4 2652 798 8.03 (3.20-20.18) 4.43 <0.001 83

Before imprisonment 7 4507 1269 4.63 (2.81-7.63) 6.03 <0.001 66
Non-suicidal self-injury 6 3825 511 6.16 (4.98-7.62) 16.78 <0.001 0
Previous suicide attempt 9 11,435 1610 5.95 (3.17-11.16) 5.56 <0.001 89
Current psychological distress 7 5388 539 5.65 (2.79-11.46) 4.80 <0.001 91
Psychiatric diagnosis 5 2220 331 4.97 (3.58-6.89) 9.61 <0.001 15
Current psychotropic medication 7 3298 599 4.58 (3.12-6.71) 7.80 <0.001 62
High impulsivity 4 2011 185 3.42 (1.96-5.96) 4.33 <0.001 57
Drug abuse/dependence 10 5176 665 2.23(1.51-3.28) 4.06 <0.001 68
Physical health problems 6 4212 1003 2.19 (1.53-3.13) 4.29 <0.001 43
Alcohol abuse/dependence 8 3432 526 1.09 (0.70-1.69) 0.38 0.700 66
Custodial domain
Solitary confinement 4 2652 798 5.00 (1.76-14.21) 3.02 0.002 85
Physical or sexual victimisation 4 779 184 3.86(2.18-6.82) 4.64 <0.001 39
Poor social support 3 2852 214 2.94 (1.47-5.90) 3.04 0.002 75
Threatened with violence 3 2510 736 2.21(1.84-2.65) 8.49 <0.001 0
Disciplinary infractions 5 3796 818 2.02 (1.67-2.46) 7.11 <0.001 5
Not working in prison 4 4637 847 1.86 (1.57-2.19) 7.33 <0.001 0
No social contact/visits 6 4423 863 1.82 (1.25-2.65) 3.14 0.002 53
Single cell accommodation 3 382 182 1.54 (0.36-6.62) 0.58 0.560 87
Exposure to self-harm 4 1708 308 1.32(0.51-3.41) 0.57 0.570 88
Historical domain
Childhood abuse

Sexual abuse 5 1793 314 3.57 (2.19-5.82) 5.11 <0.001 46
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Physical abuse 4 1651
Emotional abuse 4 3453
Any abuse 4 4232
Family history of suicide 3 382
Out-of-home care 3 1161
Family history of self-harm 4 1708

252
818
801
182
165
308

3.02 (1.77-5.17
3.00 (1.85-4.86
2.18 (1.68-2.83
3.04 (1.42-6.49
(
(

)
)
)
)
2.37 (1.59-3.53)
1.87 (1.38-2.54)

4.04
4.48
5.91
2.87
4.22
4.01

SUICIDE ATTEMPTS IN PRISON

<0.001
<0.001
<0.001
0.004
<0.001
<0.001

63
71
32
0
0
0

Note. Risk factors are categorised by domain and ranked in order of effect size. k, number of studies analysed; N, total number of individuals in pooled analyses; n, number of prisoners who
attempted suicide; OR, pooled odds ratio; Cl, confidence interval; I?, between-study heterogeneity (%).
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Figure 1. Prevalence of suicide attempts in prison, by sex.

Men
Howard and Wakeling (2020) -
Godet-Mardirossian et al. (2011) ——

Larney et al. (2012) —_—
Sanchez et al. (2019, 2021) —o—:—
Favril and O'Connor (2021) —_—
Encrenaz et al. (2014) L ——
Ford et al. (2020) —:—o—
Dudeck et al. (2011) ! —_——
Subtotal (1= 95.6%, p = 0.0) e

1

1
Women i
Larney et al. (2012) —_—
Howard and Wakeling (2020)

Favril and O'Connor (2021)
Caravaca-Sanchez et al. (2021)
Carvalho et al. (2021)

Subtotal (I*=86.1%, p =0.0)

Heterogeneity between groups: p = 0.219
Overall (1?2 =94.2%, p =0.0)

Prevalence (95% Cl)

4.4(4.0,5.0)
4.8(3.6,6.4)
6.1(4.7, 8.0)
8.7 (7.1,10.7)
9.1(7.6, 10.8)
10.1 (7.4, 13.7)
10.7 (8.2, 13.8)
16.1 (14.0, 18.5)
8.6 (6.1, 11.2)

45(2.4,8.4)
10.1 (7.6, 13.4)
13.8 (8.8, 21.0)
155 (10.9, 21.6)
18.8 (13.9, 25.0)
12.2(7.1,17.2)

9.7 (7.5, 11.9)

SUICIDE ATTEMPTS IN PRISON

30
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Figure 2. Leading risk factors for suicide attempts in prison.
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Table S1. Summary of previous systematic reviews on risk factors for suicide attempts in prison.

SUICIDE ATTEMPTS IN PRISON

Lohner and Konrad (2007)

Marzano et al. (2016)

Methodology

Sociodemographic factors

Criminological factors

Clinical factors

Custodial factors

Historical factors

Conclusion

Three databases were searched for studies on risk factors for
self-injurious behaviour (suicide attempt and self-harm) among,
for the most part, male prisoners. A total of 51 eligible studies
(published between 1962 and 2005) were included. Data were
summarised narratively; no quantitative synthesis was perused.

No clear associations between sociodemographic risk factors
and suicide attempt were identified; these factors all mirror the
prison population as a whole, and would only—if at all—have
predictive value in combination with other factors.

Being on remand, violent offending, and a prior incarceration
were possible factors, although conflicting evidence was found.

Mental disorders and psychiatric treatment were clear risk
factors for suicide attempt in prison, as was a history of self-
harm or suicide attempt. Alcohol and drug abuse showed
inconsistent associations with suicide attempt in prison.

Disciplinary infractions, solitary confinement, and bullying were
univocally associated with increased risk of suicide attempt in
prisoners. The early phase of custody seems to be a period of
increased risk, although findings were inconsistent across
studies, and type of custody appears to be of interest.

Physical and sexual abuse and adverse life events were more
common in prisoners engaging in suicide attempt.

Findings on potential risk factors for suicide attempt and self-
harm in prisoners are contradictory across primary studies,
owing to differences in sample selection and definitional issues.

Two databases were searched for studies on near-lethal suicide
attempts in prisoners. Eight eligible studies (reported in 13
articles) were identified (published from 2000-2014), with
sample sizes ranging from 74 to 274. Information on risk factors
was extracted descriptively; data were not meta-analysed.

In terms of sociodemographics, those engaging in near-lethal
suicide attempt were similar to the wider prison population.
Aside from poorer educational qualifications, sociodemographic
factors were not clearly associated with suicide attempt.

There were inconsistencies in the literature regarding the role
of a prisoner’s prior conviction or specific index offences.

Mental health problems, both current and historical, were
identified as factors associated with suicide attempt in all
studies. A history of prior self-harm and psychiatric treatment
were more common in suicide attempt cases than controls.

Findings about prisoners’ current experiences of incarceration
were fairly consistent. Typically, these appeared to be more
negative than those of control prisoners. Those attempting
suicide were also found to have spent less time in prison than
control prisoners, and have lower levels of social support.

Adverse life events associated with suicide attempts included
childhood trauma and a family history of suicide.

Factors associated with prisoners’ near-lethal suicide attempt
include a range of potentially modifiable clinical, psychosocial,
and environmental factors.
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Figure S1. Study selection.
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6982 records excluded

assessed for eligibility
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receiving additional
data from authors
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19 eligible articles
(16 studies) identified

4 additional studies
identified in the update

A 4
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20 studies (23 articles)
included in meta-analysis

A 4

439 articles excluded*

91 not suicide attempt
87 lifetime outcome
76 no control group
69 juvenile offenders
32 no prison sample
28 not original research
28 screening tool
20 selected sample

8 no full text available

* Articles can be excluded for multiple reasons; numbers listed are based on the major reason for exclusion.
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Table S2. Risk factors for near-lethal suicide attempt vs. suicide attempt.

SUICIDE ATTEMPTS IN PRISON

Near-lethal suicide attempt

Suicide attempt

k N OR (95% Cl) 12 k N OR (95% Cl) P

Sociodemographic

Unemployed before prison 3 2510 1.86 (1.54-2.24) 0 4 1790 1.37 (0.85-2.21) 54

Low educational attainment 4 3453 1.64 (1.15-2.34) 48 4 1906 1.09 (0.78-1.54) 0

Single marital status 4 3453 1.29 (0.82-2.01) 70 11 7638 1.31(1.14-1.51) 0
Criminological

Prior incarceration 4 3453 1.95 (1.28-2.98) 63 7 3842 1.35(0.85-2.16) 74

Violent offence 4 3453 1.26 (1.03-1.52) 0 8 6653 1.77 (1.23-2.56) 75

Sentence length > 1 year 3 2510 1.00(0.78-1.27) 0 4 4039 1.90 (0.66-5.42) 83

Remand status 4 3453 1.67 (0.68-4.07) 86 8 12,267 0.87 (0.50-1.49) 87
Clinical

Physical health problems 3 2510 2.76 (1.90-3.99) 0 3 1702 1.84 (1.02-3.31) 63

Alcohol abuse/dependence 3 1183 1.14 (0.64-2.02) 53 5 2249 1.05 (0.52-2.10) 75
Custodial

No social contact/visits 3 2510 1.92 (1.02-3.59) 70 3 1913 1.83(1.07-3.12) 37

Note. k, number of studies analysed; N, total number of prisoners in pooled analyses; OR, pooled odds ratio; /%, heterogeneity (%).
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Table S3. Meta-regression analyses.

SUICIDE ATTEMPTS IN PRISON

Sample size Outcome Women Design/assessment
B SE B SE B SE B SE

Unemployed before prison 0.385 0.171 0.182 0.283 -0.280 0.259 0.385 0.171
White ethnicity/Caucasian -0.042 0.529 0.419 0.566 -0.528 0.524 0.408 0.515
Low educational attainment -0.301 0.219 0.356 0.253 0.372 0.308 -0.595 0.296
Single marital status 0.032 0.179 0.056 0.181 -0.063 0.180 0.077 0.170
Female sex 0.361 0.463 — — — — 0.361 0.463
Having children -0.202 0.410 0.031 0.449 0.125 0.461 0.081 0.413
Nationality (country of study) 1.207 0.620 0.582 0.801 -0.676 0.744 0.956 0.656
Young age (< 25 years) -0.565 0.716 — — 0.718 0.688 -1.288 0.453
Sentence length > 1 year -0.479 0.677 -0.718 0.657 1.286 0.370 -0.585 0.642
Sentence length > 4 years -0.079 0.825 — — 0.646 0.450 -0.079 0.825
Sentence length > 5 years — — — — 0.004 0.343 0.245 0.234
Life sentence 0.908 0.468 -0.908 0.468 -0.031 0.764 0.079 0.880
Violent offence 0.089 0.328 -0.329 0.314 0.477 0.296 -0.243 0.314
Prior incarceration -0.154 0.483 0.402 0.466 0.079 0.493 -0.428 0.509
Remand status -1.101 0.438 0.650 0.555 0.579 0.531 -0.420 0.587
Suicidal ideation 1.149 0.483 — — 0.836 0.615 1.149 0.483
Psychiatric treatment in prison -0.839 1.547 1.488 1.304 2.067 0.731 -0.839 1.547
Psychiatric treatment before prison -0.046 0.702 1.427 0.660 -0.419 0.687 -0.533 0.686
Non-suicidal self-injury 0.012 0.260 0.144 0.432 -0.163 0.220 0.100 0.299
Previous suicide attempt 0.294 0.599 1.134 0.908 0.443 0.579 -0.616 0.583
Severe psychological distress -1.513 0.517 1.707 0.601 -0.004 0.837 -1.512 0.511
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Psychiatric diagnosis 0.075 0.410 0.189 0.417 -0.646 0.339 -0.189 0.417
Current psychotropic medication -0.347 0.559 1.403 0.377 -0.257 0.632 -0.393 0.518
High impulsivity -0.250 0.821 0.866 0.370 0.751 0.624 -1.06 0.532
Drug abuse/dependence 0.093 0.465 -0.264 0.527 0.656 0.366 0.293 0.415
Physical health problems -0.233 0.416 0.429 0.347 -0.684 0.261 0.091 0.419
Alcohol abuse/dependence -0.022 0.567 0.125 0.515 -0.024 0.506 0.077 0.519
Solitary confinement -1.26 0.776 -1.500 0.773 -0.638 1.290 -1.256 0.776
Physical or sexual victimisation — — -0.929 0.463 -0.328 0.666 0.929 0.463
Poor social support -0.353 0.907 0.353 0.907 -0.908 0.322 -0.908 0.322
Disciplinary infractions 0.381 0.253 0.063 0.324 — — 0.624 0.316
Threatened with violence 0.011 0.302 — — 0.118 0.428 0.011 0.302
Not working in prison -0.475 0.366 -0.265 0.182 0.065 0.291 -0.475 0.366
No social contact/visits -0.176 0.409 0.023 0.423 0.778 0.507 -0.701 0.231
Single cell accommodation — — 1.908 1.829 2.576 0.940 — —

Exposure to self-harm 1.362 0.573 -0.076 1.028 1.192 0.619 1.362 0.573
Childhood sexual abuse -0.544 0.471 -0.356 0.625 0.664 0.589 -0.544 0.471
Childhood physical abuse -0.692 0.478 0.085 0.777 1.109 0.454 -0.692 0.478
Childhood emotional abuse -0.581 0.793 — — 1.429 0.465 -0.581 0.793
Any childhood abuse -0.155 0.492 -0.639 0.332 — — -0.155 0.492
Family history of suicide — — 0.941 0.945 0.858 0.787 — —

Local authority care 0.225 0.470 0.340 0.481 — — 0.225 0.470
Family history of self-harm 0.059 0.326 0.168 0.389 0.112 0.341 0.059 0.326

Note. Significant effects (p < 0.05) are marked in bold.
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