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Summary

Background Rates of suicide and self-harm are elevated in carceral institutions. Inmates are a vulnerable group
since they are exposed to multiple risk factors. This paper critically reviews empirical research on programs to pre-
vent suicidal and self-harmful behaviors in correctional facilities and summarizes effect sizes across studies.

Methods We searched PsychINFO, PubMed, IEEEXPLORE and the CRISE Documentation Centre Database to
identify relevant articles published before June 2022. Inclusion criteria were: peer-reviewed and with outcome data
on effectiveness of prevention activities. Two reviewers independently assessed 9oj5 articles to determine inclusion
eligibility. Quality was assessed by two independent reviewers using the Quality Assessment Tool for Quantitative
Studies. Meta-analyses using random-effect models were used to pool effect sizes for each outcome. This review was
conducted in accordance with PRISMA guidelines.

Findings Twenty-four of the 9oj5 articles, published between 1980 and 2022, were included. Studies were frequently
conducted in the United States (n=13; 54%) and used varying study designs; most frequently pre-post with no control
group (n=9; 38%). Sample sizes and interventions varied considerably. Most were of moderate quality (n=21; 88%).
On average, prevention programs in correctional facilities were effective in decreasing suicide deaths (pooled rate
ratio of 0-35 [95% CI 0-23 to 0-55; p<0-001]; I*’=68-01%), incidents of self-harm (pooled Hedges’g of -0-54 (95% CI:
-1-03 to -0-05; p=0-031]; I=81-34%), and suicidal ideation (pooled Hedges’g of -0-39 [95% CI: -0-65 to -0-14; p=0-
003]; I*=47-09%).

Interpretation Prevention activities are effective in reducing suicide death, self-harm and suicidal ideation in correc-
tional settings. Multicomponent programs, which include several preventive activities, seem to be most effective in
reducing suicide deaths. Future evaluation studies should control for confounding variables by including control
groups, having larger samples and limiting attrition. Standards for suicide prevention in jails and prisons should be
included in National suicide prevention strategies.

Funding None.

Copyright © 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction

Suicide is a leading cause of death in prisons," and correc-
tional facility suicide rates are higher than the general pop-
ulation.” For example, in Austria the suicide rate for male
inmates (130-8 per 100,000 population) is 3-5 times higher
than the general population’; the UK female inmate sui-
cide rate (83 per 100,000 population) is 20 times higher
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than the general population.* Self-harm rates are also high
in prisons, with an annual prevalence of self-harm in Eng-
land and Wales of 5-6% for males and 20-24% for
females.’ The human and financial costs have stimulated
efforts to reduce suicide mortality and self-harm among
inmates.® The World Health Organization (2014) recom-
mends that prison suicide prevention be included in
national suicide prevention strategies.

Inmates have numerous risk factors for suicide and
self-harm. The prevalence of mental health disorders in
prisoners is high in both male and female: they have

eClinicalMedicine
2022;51: 101560
Published online xxx
https://doi.org/10.1016/j.
eclinm.2022.101560


http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:mishara.brian@uqam.ca
https://doi.org/10.1016/j.eclinm.2022.101560
https://doi.org/10.1016/j.eclinm.2022.101560

Review

Research in context

Evidence before this study

Suicide is a leading cause of deaths in prisons and the
rate of self-harm is much higher than in the general
population. There has been limited research that evalu-
ated programmatic interventions to prevent suicide
and self-harm in prisons, and none used meta-analyses
to summarize intervention effects across studies.
A recent review of behavioural health interventions
assessed the efficacy of psychotherapies with suicidal
and self-harming individuals in prisons. It retained only
six articles with empirical data. The last literature review
of comprehensive suicide prevention programs
and interventions identified twelve English-language
articles, published from 1990 to 2012.

Added value of this study

We conducted an exhaustive systematic search for all
empirical publications including research, identified 905
studies and retained 24 which provided data on effects
on the three outcomes of suicide, non-fatal suicidal
behaviors and suicidal ideation. We were able to con-
clude from the meta-analyses that prison suicide pre-
vention programs were effective in decreasing suicide
death, incidents of self-harm and suicidal ideation. We
identified that the multi-component programs that
include several prevention activities appear to be most
effective in reducing suicide deaths.

Implications of all the available evidence

There is a need for more evaluation studies that control for
confounding variables, have larger sample sizes and
include comparable control groups. Nevertheless, the evi-
dence from our analyses suggest that the implementation
of suicide prevention programs in correctional facilities,
particularly programs which include a variety of comple-
mentary actions and services, can save lives and reduce
the incidence of non-fatal self-injurious behaviors. These
findings add arguments for implementing suicide preven-
tion programs in all correctional facilities by indicating that
they can save lives and reduce the negative impacts of sui-
cidal behaviors and ideation of prisoners, workers in correc-
tional facilities and society at large.

more psychotic disorders (4% for males; 4% for
females), depression (10% for males; 12% for females),
personality disorders (65% for males; 42% for females),
alcohol and drug misuse/dependence (18-30% for
males; 10-24% for females) and post-traumatic stress
disorder (4-21% for males; 10-21% for females) than the
general population.”””® Prisoners are also exposed to
unique risk factors associated with their incarceration,
such as single-cell occupancy, hopelessness from serv-
ing a life sentence,’ and the institutional environment
(e.g. overcrowded conditions, isolation protocols and
risk of violence)."

There has been limited research that evaluated inter-
ventions to prevent suicide and self-harm in prisons,
and none used meta-analyses to summarize interven-
tion effects across studies. Winicov' recently published
a review which presented evidence from 6 studies of
behavioral health interventions with suicidal and self-
harming individuals in prisons, The last literature
review on all types of suicide prevention programs and
interventions (e.g., multifaceted programs) identified
only twelve English-language articles, published from
1990 to 2012." It concluded that suicide prevention pro-
grams that addressed multiple risk factors appeared
most effective in correctional settings. This paper
updates our knowledge of evidence-based prevention in
correctional facilities by presenting a systematic review,
meta-analysis of results and a critical analysis of empiri-
cal research on programs to prevent suicidal and self-
harmful behaviors in correctional facilities.

Methodology

The PRISMA guidelines” for reporting of systematic
reviews were followed. This research received no grants
from any funding agency in the public, commercial, or
not-for-profit sectors. The protocol for this review has
not been previously published or registered.

Data source and search strategy

We searched PsychINFO, PubMed, IEEEXPLORE and the
CRISE Documentation Centre Database, which contains
an important body of studies on suicide and its prevention.
IEEEXPLORE was included to identify the growing litera-
ture on the identification and prevention of suicide
attempts through innovative technologies, such as image
recognition techniques (e.g. a real-time recognition of sui-
cidal behavior using an RGB-D camera;™#). Searches were
conducted in June 2022. As recommended by good practi-
ces in information science'™'® syntax specific to each data-
base was developed using natural or controlled language.
Supplementary Table S1 contains the syntax for PubMed.
The other syntaxes are available upon request.

Study selection

The inclusion criteria were: 1) participants in a correc-
tional facility (e.g., jail, prison or juvenile detection), 2)
written in French or English; 3) no age or gender restric-
tions 4) published in a peer-reviewed journal; 5)
includes an empirical analysis of the effectiveness of the
prevention activities; 6) all study designs, except for
review articles, were considered for inclusion. All papers
published before 2022 were considered.

Outcomes of interest
In this review, suicide is defined as intentional self-
inflicted death.” Although self- harm can be classified

www.thelancet.com Vol 51 Month , 2022



Review

as either with suicidal intent (i.e. suicide attempt) and
non- suicidal, we adopted the broad definition com-
monly used in correctional institutions and previous lit-
erature reviews'”: “any act where a prisoner deliberately
harms themselves irrespective of the method, intent or
severity of any injury.” Suicidal ideation in inmates was
defined as the presence of thoughts about engaging in
suicidal behaviours, as assessed by suicide risk assess-
ment instruments or on the basis of placing of prisoners
on suicide watch (i.e. intensive monitoring). We
included all programs and interventions in carceral
institutions with the expressed objective of decreasing
the incidence of suicide, self-harm behaviors and sui-
cidal ideation.

Data extraction and quality assessment

905 unique articles were identified and screened for eli-
gibility based upon their title and abstract by the first
author (SS) and the Director of the CRISE Documenta-
tion Centre (Luc Dargis), who are both experienced in
screening and assessing empirical publications in previ-
ously published review articles. Both researchers
screened the title and abstract and applied the inclusion
and exclusion criteria. Inclusion was based upon con-
sensus. If after discussion consensus was not achieved,
the decision was adjucated by the second author (BLM).
The main reasons for exclusion was lack of information
on intervention effectiveness (i.e. an intervention or pre-
vention strategy was described without evaluating its
impact) and because articles did not meet inclusion cri-
teria. SS read the full text of each study and assessed
their eligibility.

The criteria for data extraction were adapted from the
Cochrane Handbook for Systematic Reviews of Interven-
tions."® SS extracted the data on study setting, sample
size, type of study design, nature of the intervention,
outcome measures, and results.

Methodological quality was assessed using the Qual-
ity Assessment Tool for Quantitative Studies developed by
the Effective Public Health Practice Project. The tool is
psychometrically sound," and has been previously used
in suicide research.”® SS and a skilled doctoral level
research assistant independently assessed each of the
following quality indicators as weak (1 point), moderate
(2 points) or strong (3 points): Selection Bias, Study
Design, Confounders, Blinding, Data Collection Meth-
ods and Withdrawal and Drop-Outs. Discrepancies were
discussed and resolved. Domain scores were averaged
to provide the total score: weak (1-00—1-50), moderate
(1-51—2-50) or strong (2-51—3-00).>"

Data analysis

Meta-analyses were conducted using Comprehensive
Meta-Analysis (CMA), version 3 (Biostat, Englewood,
NJ, USA). Analyses were conducted separately for
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suicidal ideation, self-harm and suicide deaths. Ran-
dom-effect models were used since true effect sizes
were likely to vary between studies.** For data on sui-
cidal ideation and self-harm, Hedges’ g was used to
measure the effect size. Hedges’ g is a measure of stan-
dardized mean differences that corrects for small-sam-
ple bias (n < 20).”® The interpretation is similar to
Cohen’s d, where an effect size of o-2 is considered to
be small, o-5 is considered to be moderate and o-8 is
considered to be large.** For studies where the main
outcome was the suicide rate per 100,000 population
per year, rate ratios were computed and pooled. When
studies reported more than one outcome (e.g., suicidal
ideation as measured by the Suicide Probability Scale
and the Beck Scale for Suicidal Ideation) we instructed
CMA to compute the mean of the outcomes for each
study, and use this synthetic score as the unit of analy-
sis.”> This approach prevents meta-analyses from
underestimating the standard error of the summary
effect. In the presence of zero events (e.g., no suicide
deaths registered at post test), we used the continuity
correction method (i.e. adding 0.5;*°) to compute stan-
dard errors and the summary effect. Heterogeneity was
assessed using Cochran's Q test and the I* statistic (i.e.
percentage of variability in treatment effect estimates
that is due to between study heterogeneity rather than
chance).”” Conventionally, I* statistic of 25% denotes
low heterogeneity; 50% moderate heterogeneity; and
75% high heterogeneity. As recommended in the
Cochrane Handbook for Systematic Reviews of Interven-
tions,”® the significance level for heterogeneity was
defined as p<o.10. We generated and visually assessed
funnel plots for presence of publication bias.*® Egger's
regression test for asymmetry was also calculated; a sig-
nificant test (p<o-1) suggesting publication bias.*® In
the presence of publication bias, the Duval and Tweedie
trim and fill method was used to estimate the number
of missing studies and find the point estimate of the
corrected overall effect size.>®

Role of the funding source

There was no funding source for this study. SS and
BLM had access to the data and jointly decided to sub-
mit this manuscript for publication.

Results

Study characteristics

Figure 1 presents the PRISMA flow diagram. We
included 24 articles that reported on the effectiveness of
24 different interventions and prevention programmes.
Of the 24, thirteen were in the United States, seven in
the UK, two in Australia, one in Canada and one in
Israel (see Table 1). Sample sizes varied considerably,
from 10 inmates’’ to an entire county jail population
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Figure 1. PRISMA flow diagram of the identification, screening, eligibility assessment, and inclusion of articles.

(e.g. 7500 inmates;**). Some studies had only men or
women and others did not disclose their gender compo-
sition. The mean age was not consistently reported. The
most common study design was pre-post with no con-
trol group (n=9), followed by time series study (n=s),
randomized pre-post with control group (n=4), and ret-
rospective cohort study (n=4). One study used a correla-
tional design and another used a post-test only design.
Ten studies evaluated the efficacy of psychotherapy.”> +*
Six studies analyzed comprehensive multicomponent
suicide prevention strategies.”*** 4® Two studies
reported on the efficacy of peer support schemes.*74%
Two studies examined the effects of pharmacotherapy,
clozapine® and opioid substitution therapy.* The other
four studies were an evaluation of the efficacy of an
Aboriginal art program,®® an assessment of the impact of

an increased accessibility to a psychiatrist,' examination
of the effects of implementing therapeutic activities as
alternatives to solitary confinement,’” and a study of the
impact of general improvements in the jail environment
on suicide mortality.”

Most studies were of moderate quality (n=21), two
were of weak quality (n=2) and only one was considered
strong (n=1); Table 2. The methodological quality of
studies varied considerably across quality indicators. No
studies exhibited strong methodological features across
the entire range of criteria. However, evaluation studies
of multicomponent prevention strategies®3*4 4°
exhibited high ratings on selection bias since their pro-
grams targeted entire prison or jail populations. Simi-
larly, data collection methods were generally strong
or moderate for all studies, as they all used
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