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Prevalence of severe mental illness among people in prison
across 43 countries: a systematic review and meta-analysis

Christina Emilian, Noura Al-Juffali, Seena Fazel

Summary

Background Prison populations have been increasing worldwide. Previous studies suggest that there is a high burden
of psychiatric morbidity in people in prison, but, to our knowledge, the last published meta-analysis of prevalence is
more than a decade old. We aimed to describe the pooled prevalence of depression, psychosis, bipolar disorder, and
schizophrenia spectrum disorders for people who are incarcerated.

Methods In this updated systematic review and meta-analysis, we searched six databases and grey literature published
from database inception until Aug 8, 2024, with no language or geographical restrictions. We included primary
quantitative studies that reported the prevalence of depression and psychotic disorders in the unselected prison
population, based their diagnoses on clinical examination or from interviews and by the use of validated diagnostic
instruments, met standardised criteria of the ICD or the Diagnostic and Statistical Manual of Mental Disorders for
the diagnoses, and provided pooled prevalences for psychosis in the previous 6 months and clinical depression in the
previous 2 weeks to 1 month. We excluded studies that used selected samples or were only qualitative. We investigated
bipolar and schizophrenia spectrum disorders as separate diagnostic subcategories. We synthesised studies using
randome-effects meta-analysis and explored heterogeneity with meta-regression and subgroup analyses. The protocol
is registered with PROSPERO, CRD42022378568.

Findings We identified 131 publications reporting the prevalence of mental illness in 58838 people in prison in
43 countries. We estimated that the prevalence of depression was 12-8% (95% CI 11-1-14 - 6) and for any psychosis was
4-1% (3-6—4-7). For diagnostic subcategories, we found that the prevalence of bipolar disorder was 1-7% (1-0-2-6)
and schizophrenia spectrum disorders was 3-6% (1-3-7-1). Between-study heterogeneity was substantial for these
estimates (2 69-97%) with few explanations. However, subgroup analyses revealed that people in prison in low-
income and middle-income countries had higher prevalences for depression (16-7% [95% CI 13-6-20-0]) than in
high-income countries (10-8% [9-0-13-0]), and that, for people with psychosis who are incarcerated, psychiatrists were
less likely to diagnose (3-5% [2-8-4-3]) than were non-psychiatrists (4-7% [3-9-5-5]).

Interpretation Our study indicates that the prevalence of severe mental illness in people who are incarcerated
worldwide is considerable. Meeting the treatment needs of people in prison who have mental ill health remains an
ongoing challenge for public mental health. More evidence on how to improve the assessment, treatment, and linkage
to services on release, which will require more research-friendly prison services, is now needed.

Funding None.

Copyright © 2025 The Author(s). Published by Elsevier Litd. This is an Open Access article under the CC BY
4.0 license.

Introduction
More than 11.5 million people are imprisoned

primary studies, especially from low-income and
middle-income countries (LMICs), which comprise

worldwide, including about 1-8 million in the USA and
around 90000 in the UK.' The global prison population
has increased by around a third of a million in the past
year (2023-24)." Previous research has shown that
mental illnesses are prevalent in prison populations and
are more frequent than in people of a similar age living
in the community. People who are incarcerated who
have untreated mental health disorders are at increased
risk of self-harm and suicide attempts,” mortality, and
recidivism.’ However, to our knowledge, the most recent
meta-analysis* of severe mental illness in people who are
incarcerated across all countries was completed in 2011
and needs updating because there have been many new
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about 70% of the world’s total prison population.' In
addition, changing demographics and increasing
overcrowding within prisons have been reported in
some jurisdictions. Furthermore, previous reviews have
not examined individual diagnostic groups for severe
mental illness, for which specific treatments now have
robust evidence.

We aimed to systematically appraise and synthesise
research evidence on severe mental illness in unselected
prison populations. Compared with previous reviews in
which psychoses were combined, our synthesis also aims
to estimate bipolar disorder and schizophrenia spectrum
disorders separately.
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Research in context

Evidence before this study

We searched MEDLINE, Embase, Web of Science, Psycinfo,
Global Health, and Scopus for studies published between
database inception and Aug 8, 2024, without language
restrictions, to identify studies reporting the prevalence of
severe mental illnesses in the unselected prison population.

We identified 46 reviews and meta-analyses that examined the
prevalence of mental illness in people in incarceration.

20 studies examined a single country (ie, Canada, Ethiopia,
Greece, France, Iran, Ireland, India, or the USA) and of those that
were not based on a single country, eight were on high-income
countries (HICs), three on low-income and middle-income
countries (LMICs), and one was regional (Africa). There were

14 reviews, two of which were meta-analyses, based on
worldwide studies, but the last meta-analysis, to our
knowledge, was published in 2012. It showed a prevalence of
4% for psychosis and 11% for depression in people in
incarceration, with some of the heterogeneity explained by
country income level (LMICs reported higher morbidity than for
HICs) and the use of the Diagnostic and Statistical Manual of
Mental Disorders (DSM) for diagnoses (studies based on DSM
criteria reported higher prevalences for depression than did
those using the ICD). We identified no meta-analyses of bipolar
and schizophrenia spectrum disorders as distinct diagnostic
categories, and their contribution to the burden of mental
illness in people who are incarcerated is uncertain.

Added value of this study
This updated systematic review and meta-analysis represents
the most comprehensive study to date, synthesising

Methods

Search strategy and selection criteria

In this systematic review and meta-analysis, we included
observational studies that: (1) reported the prevalence of
depression, psychosis, bipolar disorder, or schizophrenia
spectrum disorders or provided sufficient information to
calculate their prevalences; (2) sampled the study
population from the unselected prison population;
(3) based diagnosis either on clinical examination or
from interviews and by use of validated diagnostic
instruments; (4) met standardised criteria for the
diagnoses of the respective mental illness based on
current or previous versions of the ICD or Diagnostic
and Statistical Manual of Mental Disorders (DSM); and
(5) provided the prevalence for psychosis in the previous
6 months and clinical depression in the previous 2 weeks
or 1month, depending on the study (ie, excluding studies
reporting solely lifetime diagnoses). Studies were
excluded if they: (1) used selected samples (eg,
populations sampled by offence type or age, or studies on
people who were incarcerated or detained in health-care
settings); (2) were solely qualitative; and (3) were non-
primary studies, such as systematic or scoping reviews.

131 studies from 58 838 people who are incarcerated across
43 countries over a five-decade period. We found that the
pooled prevalence of depression in the unselected prison
population was 12-8% and that of psychosis was 4:1%. For the
first time, we report pooled prevalence estimates for bipolar
disorder of 1.7% and schizophrenia spectrum disorders of
3-6%. Our findings also indicate a high degree of between-
study heterogeneity, which was expected given the diversity
of included jurisdictions and prison systems. Subgroup and
meta-regression analyses indicated that people who are
incarcerated in LMICs had higher rates of depression than did
those in HICs and that psychiatrists were less likely than non-
psychiatrists to diagnose people in incarceration with
psychosis, but provided few other explanations for the
observed heterogeneity.

Implications of all the available evidence

Our study provides a substantial body of literature across
multiple countries and regions that indicate a high burden of
severe mental illness among people in incarceration. New
primary studies on prevalence in HICs are unlikely to yield
clear additional value. However, in LMICs, the reported
heterogeneity in findings suggests that more research is
required to understand these differences, and national and
local studies might usefully inform service planning. Future
research should focus on how to better treat these illnesses,
including for people at the earlier stages of the criminal
justice system and people on release.

We systematically searched six electronic databases
(MEDLINE, Embase, PsycInfo, and Global Health via
Ovid, and Scopus and Web of Science) using controlled
search terms for papers published from database
inception until Aug 8, 2024, with no language or
geographical restrictions. The search terms used for each
database search are presented in the appendix (pp 2-5).
In addition, we screened the citations from the reviews
that were identified during the database search. We also
searched grey literature using Google (appendix p 5).
Retrieved titles and abstracts were uploaded to Rayyan
and independently screened by two researchers (CE and
NA-J) double-blind (ie, two researchers assessed each
paper) according to inclusion and exclusion criteria.
Remaining papers were subsequently double screened in
full text. In case of disagreement, consensus on inclusion
or exclusion was reached by discussion by CE and NA-J;
the « coefficient between both reviewers was 0-81
indicating almost perfect agreement.®

The protocol for this systematic review and meta-
analysis, available online,® and findings are reported
following the PRISMA guidelines.” We deviated from the
protocol by including studies from LMICs given that we
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identified substantial new research from LMICs during
the screening process.

Data analysis

CE and NA-J extracted relevant information using a pre-
piloted data extraction form. They extracted author names,
study design, study period, description of the population
(ie, sex and mean age), status of the person in prison (ie,
sentenced or on remand), reception status (ie, interviewed
in the first 2 weeks of arrival or later), participation rate,
geographical location, mental illnesses assessed, diagnostic
criteria (ie, ICD or DSM), ascertainment of diagnosis (ie,
clinical interview or diagnostic instrument), interviewer
(ie, psychiatrist or non-psychiatrist), prevalence of illness,
and sample size. Data for bipolar and schizophrenia
spectrum disorders were extracted from Jan 1, 2011, to
Aug 8, 2024. Because our two preceding systematic reviews
and meta-analyses*® had reported on depression and
psychotic disorders from Jan 1, 1966, we used this date as
the start date for the search for depression and psychosis.

We calculated pooled prevalences for four diagnostic
categories: depression, psychotic disorders, bipolar
disorder, and schizophrenia spectrum disorders. Most
primary studies reported multiple diagnoses. When
possible, we reported separate diagnostic categories. We
have assumed that having comorbidity for psychosis and
depression was possible. We included bipolar disorder in
two meta-analyses: first, we implemented a meta-analysis
of any type of bipolar disorder as a separate diagnostic
category; second, we combined bipolar I disorder with
diagnoses of schizophrenia spectrum and other psychotic
disorders if cases of these disorders were reported in the
respective study, for the meta-analysis on psychosis.
In accordance with standard diagnostic criteria,
an individual diagnosed with bipolar disorder cannot be
diagnosed comorbidly with schizophrenia spectrum
disorders or with both bipolar disorder and depression.
Therefore, when relevant and based on study-level data,
we used this hierarchical approach to diagnoses. Thus,
the summary scores of the meta-analyses of psychosis,
bipolar disorder, and schizophrenia spectrum disorders
refer to each individual being only counted once.

We used the reported, or calculated, prevalences of
each study and applied double arcsine Freeman-Tukey
transformed proportions to calculate pooled prevalence
with random-effects meta-analysis. When studies
reported no cases, we applied a continuity correction
with a baseline of 0- 5 to zero cells to calculate prevalences
using standard methods® with 95% CI. We did sensitivity
analyses to investigate the presence of outliers using the
influence function in the metafor package in R. This
function covers eight outlier tests, including externally
standardised residuals, covariance ratios, and leave-one-
out estimates of the amount of heterogeneity. Outliers
were excluded from the subsequent analyses. Individual
studies could report multiple prevalence scores fulfilling
inclusion criteria (ie, depression, psychosis, bipolar
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disorder, and schizophrenia spectrum disorders).
Therefore, if a study reported an outlier for one of these
illnesses, this specific prevalence was excluded while the
remaining illnesses were retained in the analysis if not
outliers.

To assess study quality, we used a risk-of-bias tool for
prevalence studies that consists of ten items addressing
four domains of bias—selection bias, non-response bias,
measurement bias, and bias related to the analysis—and
a summary risk-of-bias assessment. Discrepancies in
the assessment were resolved through discussion by SF
and CE.

We did subgroup analyses and meta-regressions to
investigate heterogeneity. To ensure adequate power and
consistency, we followed Cochrane guidelines," which
require at least ten studies to be available for each
moderator to be tested in meta-regression or subgroup
analysis. Subgroup analyses and meta-regression were
implemented by including moderators to provide variable
adjusted effects. In the multivariable model, moderators
were added simultaneously. Most subgroups were
prespecified because they had been included in the
previous systematic reviews* for clinical and metho-
dological reasons. Two additional variables were tested
(Mini International Neuropsychiatric Interview [MINI] vs
the Structured Clinical Interview for DSM [SCID]
diagnostic instrument, and clinical interview vs any other
method) to test whether between-study heterogeneity was
associated with diagnostic methods. Subgroups were:
male versus female population, on remand (or detainee)
versus sentenced people who are incarcerated, psychiatrist
versus non-psychiatrist interviewers, DSM versus ICD
diagnostic criteria, participation rate of less than 80%
versus 80% or higher, sample size of less than
500 participants versus 500 or more, MINI versus SCID
diagnostic instrument, clinical interview versus other
diagnostic instrument, arrival at prison (reception) within
the previous 2 weeks versus more than 2 weeks previously,
the USA versus rest of the world, and high-income
countries (HICs) versus LMICs (according to the World
Bank definition®”). Additionally, we presented studies by
continent, regions, and countries. To investigate the
effects of continuous measures, meta-regression was
done, investigating the mean age of the prison population,
year of data collection, participation rate, and sample size.

Heterogeneity was investigated with Higgins 2, which is
a relative measure of heterogeneity that compares the
expected with the observed between-study variance (0-40%
for not important, 30-60% for moderate, 50-90% for
substantial, and 75-100% for considerable heterogeneity)®
and Cochrane’s Q test. The I2 heterogeneity categories are
meant to overlap because additional evidence needs to be
considered to establish the most appropriate rating. We
based ratings on the strength of evidence for heterogeneity,
the magnitude of effect, a visual inspection of forest plots,
and the number of small studies. Publication bias was
assessed with a funnel plot, and the Begg and Egger test
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81 studies included in previous version of
systematic review

12355 records identified
2664 from MEDLINE
2966 from Embase
2240 from Psycinfo
912 from Global Health
3074 from Scopus
499 from Web of Science

16 records identified
11 from Google
5 from citation search

A

6369 duplicate records removed before

| 5986 records screened

screening

A

—PI 5523 records excluded

| 463 reports sought for retrieval |

A

53 studies included in previous systematic
review and not retrieved

410 reports assessed for eligibility

376 reports excluded
115 with wrong population
> 126 with inappropriate instrument
91 with different outcome
44 with overlapping samples

A

50 new studies included [«

le

v

;I 131 total studies included

Figure 1: Study selection

was used for outcomes with a minimum of ten unique
included studies (appendix pp 6-9). All analyses were
implemented in R (version 4.3.1) with the metafor package
(version 4.4.0). The study was prospectively registered with
PROSPERO (CRD42022378568).

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, writing of
the manuscript, or decision to submit.

Results

The database search yielded 12355 articles. After
screening and full-text assessment, the removal of
duplicates, and searches of grey literature, 50 new studies
were identified for this update.*** Therefore, with the
publications from the previous review,* this systematic
review and meta-analysis is based on 131 publications,
including a total of 58838 people who are incarcerated
(figure 1). Overall, the primary research was done in
43 countries covering 45 territories. 93 investigations™"*"
22,28,29,31,32,36,39,40,43,44,49,52,53,59,60,64-137 were in 23 HICS, 35 Studiesls,IG,

18-20,23-27,33-35,37,38,41,42,45,46,51,54-58,61-63,138-144 11’1 16 mlddle-ll’lcome

countries, and four®“#* in four low-income countries.

A total of 40852 people in prison were assessed for
depression in 95 Studies.l4*l7,1‘)72Z,ZFZ7,Z’9—3S,4],42,44—48,50,52765,68,70*74,76,
77,79-89,92,94,96,97,99,101,106,109,110,112-116,118-123,125,128,131-136,138,139,142,144 Of these
people, 30140 (73-8%) were men, 8252 (20-2%) were
women, and the remaining 2460 (6-0%) were from
mixed-sex samples. In total, 8854 (21-7%) of the sample
population were on remand, 21223 (52-0%) were
sentenced, and the remaining 10775 (26-4%) were
combined samples with both people on remand and
people who were sentenced. Overall, the pooled random-
effects prevalence of depression was 12-8% (95% CI
11-1-14-6, 12=96%) or 5217 people who were incarcerated
(figure 2). By sex, the prevalence of depression was 13-0%
(3912 people; 10-9-15-2, 96%) in men and 14-5% (1281;
11-6-17-6, 90%) in women. These data are random-
effects estimates, which will differ from crude proportions
due to weighting; the same applies for prevalence
estimates reported for other diagnoses and by region.

In subgroup analyses, the prevalence of depression was
higher in LMIC countries (16-7% [95% CI 13-6-20-0],
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Proportion (95% Cl)

Cases/participants
Hyde and Seiter (1987)%° 31/464
Neighbors et al (1987)° 49/379
Roesch (1995)19 80/790
DiCataldo et al (1995)® 46/514
Brooke et al (1996)"* 73/750
Jordan et al (1996)™° 87/805
Teplin et al (1996)%* 174/1272
Powell et al (1997)4 131/1250
Brinded et al (1999)"° 223/1556
Simpson et al (1999)** 101/1248
Parsons et al (2001)"2 53/382
Butler and Allnutt (2003)™* 167/1487
Falissard et al (2006) 131/773
Watzke et al (2006)*3 18/415
Assadi et al (2006)*° 102/351
Duffy et al (2006)%? 22/438
Gunter et al (2008) 52/320
Curtin et al (2009)”® 33/615
Piselli et al (2009)*2 18/302
Zahari et al (2010)*#* 51/400
Pondé et al (2011)*2 30/497
Goyal et al (2011) 90/500
Math et al (2011)* 457/5024
Vicens et al (2011)3* 55/707
Nanéma et al (2014)" 118/419
Beaudette and Stewart (2016)" 82/1110
El-Gilany et al (2016)” 14/1350
Arnal et al (2016)* 143/549
Alevizopoulos and Igoumenou (2016)% 22/495
Verdolini et al (2017)* 33/526
Gaete et al (2018)* 99/430
dos Santos et al (2019)® 359/1809
Forry etal (2019)*° 130/414
Costa et al (2020)* 132/643
Zhong et al (2020)% 397/2703
Fovet et al (2020)3* 194/622
Museve et al (2020)% 125/364
Lasisi et al (2022)3® 33/262
Donnir and Asare-Doku (2023)?° 145/500
Small studies* 1107/7417
Total (Q=1917-19, df=94, p<0-0001; P=96%, t*=0-01) 5407/40 852
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Figure 2: Prevalence of depression in people who are incarcerated

Random-effects proportions and pooled prevalence are presented. The point size of the individual study effect shows their weight towards the overall score. Note

that small studies (ie, sample size <250 participants) were combined visually for the forest plot, but the underlying analyses were based on unaggregated data.
* References for depression Sma” StUdieSAIS 16,19-22,24,29,34-37,41,44-46,48,50,53,54,56,57,59,60,62,63,65,68,72,73,77.79,81,83,85-89,94,96,97,106,109,115,116,118,120-122,125,132,133,135,136,138

12=97%) than in HIC countries (10-8% [9-0-13-0], 94%;
p=0-0037; table). By region, depression was more
prevalent in African (794 of 3547 people, 22-4%
[17-8-27-3], 90%) and Latin American prisons
(903 of 4503, 20-1% [13-4-27-6], 96%), and was less
prevalent in Oceania (397 of 4628, 8-6% [5-3-12-5], 91%;
figure 3), which was consistent with univariate
meta-regression (appendix pp 10-12). Depression
estimates, reported as Freeman-Tukey double arcsine
transformed proportions, have increased over time in
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HICs (1-7% [0-3 to 3-1]), in the USA (4-0% [1-5 to 6-4]),
and worldwide (1-7% [0-4 to 2-9]), but not in LMICs
(-1-0% [-5-5 to 3-5]). Furthermore, studies that used
MINTI for diagnostic purposes reported higher depression
prevalences than those wusing SCID. All other
heterogeneity analyses had no differences (table).
Findings were not significant when we conducted
multivariable meta-regression with diagnostic instrument
(ie, SCID and MINI; p=0-063) and country income (ie,
LMIC and HIC; p=0-74).
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Prevalence of depression (95% Cl) pvalue  Prevalence of psychosis (95% Cl) p value
Continuous variables
Mean age (per 5-year increase) 2:1% (-1-6 to 4-9) 0-16 -0-4% (-2:5t0 1.7) 0-72
Participation rate (per 5% increase) 0-6% (-0-6t0 1-7) 032 -0-1% (12 to 0-06) 0-074
Sample size (per 100 people) -0-2% (-0-6t0 0-2) 0-42 -0-1% (-3 t0 0-04) 013
Over time in the USA (5 years) 4-0% (1-5t0 6-4) 0-0018 -1-2% (-2:9t0 0-1) 0-18
Over time in HICs (5 years) 1.7% (0-3to 3-1) 0-022 0-1% (-0-5to0 0-7) 073
Over time in HICs, excluding the USA (5 years) 1.7% (-0-1t0 3-6) 0-094 0-4% (-0-3to 1-1) 0-31
Over time in LMICs (5 years) -1.0% (-5-5t0 3'5) 0-65 0-3% (-2:9t0 3-5) 0-85
Over time worldwide (5 years) 1.7% (0-4 t0 2-9) 0-0093  0-2% (-0-4t0 0-7) 057
Dichotomous variables
Remand (ref) vs sentenced 97% (6-2 t0 13-0) vs 12-4% (10-3 to 14-6) 0-15 3-9% (3-0t0 4-8) vs 3-9% (3-2t0 4-6)  0-95
Male (ref) vs female 13-0% (10-9t0 15-2) vs 14-5% (11-6 to 17-:6)  0-73 41% (3-5t047)vs3-7% (2-6 t04-9) 074
Psychiatrist (ref) vs non-psychiatrist 10:9% (8-1t0 13-9) vs 13-5% (10-9 to 16-3) 0-20 3-5% (2:8t04-3) vs 47% (3-9to 5:5)  0-041
DSM (ref) vs ICD 13-2% (10-8 t0 15-8) vs 13-3% (9-2 to 18-0) 0-98 4-0% (3-4t047) vs3-0% (21t04-0) 076
MINI (ref) vs SCID 18-8% (15-5t0 22-2) vs 9-0% (6-1t0 12-3) <0-0001  5.0% (3-7t0 6:5)vs3-8% (2:6t052)  0-23
Clinical interview (ref) vs other instrument 111% (6-5t0 17-3) vs 13-1% (11-3 to 15-1) 0-55 4-4% (3:1t05-9) vs 41% (3-4to 47)  0-64
Participation rate (ref) <80% vs =280% 11-8% (8-5t0 15-7) vs 14-4% (11-3 to 17-7) 030 4-9% (3-7t0 6:1) vs 3:9% (2-8t0 5-:0)  0-24
Sample size (ref) <500 vs 2500 people 11-9% (8-4 t0 16:0) vs 13:0% (11-1to 15-1) 0-63 4-3% (3-7t0 5:0) vs 3-4% (23t0 4-6)  0-18
Arrival at prison within the previous <2 weeks 13-6% (9-4t0 18-3) vs 12-6% (10-8 to 14-6) 071 42% (3-1t05-4) vs 42% (3-5t04-9)  0-97
(ref) vs 22 weeks
World (ref) vs USA 13-2% (111 to 15-2) vs 10-5% (6-7 to 15-1) 0-27 42% (3-6t0 4-8) vs 42% (2:9t0 5:6)  0-98
HIC (ref) vs LMIC 10-8% (9:0to 13-0) vs 16-7% (13-6 to 20-0) 0-0037  4-0% (3-4t0 4-6) vs 4-8% (3:7t0 6-0)  0-22
Continuous variables are reported as Freeman-Tukey double arcsine transformed proportions. The moderation effects of continuous variables were multiplied by the number
indicated in parentheses (eg, per 5-year increase in mean age, per 5% increase in participation rate, or per 100-person increase). Categorical moderators are reported as
prevalences with each category being reported separately (reference categories are stated first). DSM=Diagnostic and Statistical Manual of Mental Disorders. HIC=high-
income countries. LMIC=low-income and middle-income countries. MINI=Mini International Neuropsychiatric Interview. SCID=Structured Clinical Interview for DSM.
Table: Subgroup analysis and univariate meta-regression of depression and psychosis

Psychosis was assessed in 48427 people in prison in
109 Studies,l¥l7,l‘J,21724,27,28,31,33735,37,39,40,4274‘),51,52,54*57,5’*),61,62,64*73,75782,84*87,
89-93,95-100,102-131,133-140,142-144 OfWhOm 38 278 (79 . 0%) were men,
7689 (15-9%) were women, and the remaining
2460 (5-1%) were from mixed-sex samples. Overall,
11678 (24-1%) of the sample population were on
remand, 27520 (56-8%) were sentenced, and the
remaining 9229 (19-1%) were combined samples with
both people on remand and people who were
sentenced. The pooled prevalence of psychosis was
4-1% (95% CI 3-6—4-7, [2=87%) or 1995 people who are
incarcerated (figure 4). By sex, the random-effects
pooled prevalence of psychosis was 4-1% (1562 people;
3.5-4.7, 86%) in men and 3-7% (285 people; 2-6—4-9,
75%) in women.

By region, psychosis was more prevalent in African
(141 of 2114 people, 6-7% [95% CI 4-3-9-4], [2=79%) and
Latin American (104 of 1621, 6-4% [4-4-8-7], 53%)
prisons, and was less prevalent in Europe (532 of 15547,
3.4% [2-6-4-3], 84%) and Oceania (45 of 1838,
2-4% [1-2-4-1], 34%; figure 5), which was consistent
with meta-regression (appendix pp 10-12). Subgroup
analysis revealed that psychiatrists diagnosed people who
are incarcerated less often (3-5% [2-8—4-3]) than non-
psychiatrists (4-7% 3-9-5-5]; p=0-041; table). All other
analyses were not significant.

Bipolar disorder was assessed in 5776 people in
prison in 15 studiesy17,21,22,24,27,33,35,37,45,46,4‘),52,53,131,142 Of whom
3979 (68-9%) were men, 447 (7-7%) were women, and
the remaining 1350 (23-4%) were from mixed-sex
populations. In this sample, 5455 people (94-4%) were
sentenced, 103 (1-8%) were on remand, and the
remaining were combined samples with both people on
remand and people who were sentenced. The prevalence
of bipolar disorder was 1-7% (95% CI 1-0-2-6, 2=69%),
or 98 people who are incarcerated. By sex, the prevalence
of bipolar disorder was 1-7% (68 people; 1-0-2-5, 52%)
in men and 3-4% (15; 0-6-8-0, 70%) in women.

Schizophrenia spectrum disorders were investigated in
8433 people who are incarcerated in nine studies,”?***¥
2515381 of whom 7026 (83 -3%) were men, 57 (0-7%) were
women, and 1350 (16-0%) were from mixed-sex samples.
Most people in this sample were from prisons containing
both people who are on remand and sentenced (5392
[63-9%]); 2941 (34-9%) were sentenced, 100 (1-2%) were
unknown, and no studies had only people on remand.
The overall prevalence of schizophrenia spectrum
disorders was 3:6% (95% CI 1-3-7-1, 12=97%), or 307
people who are incarcerated. By sex, the prevalence of
schizophrenia was 4-0% (284 people; 1-4-7-9, 96%) in
men, 3-9% (two; 0-0-22-3, 77%) in women, and 1-3%
(17; 0-7-1-9, 0-0%) in mixed-sex populations. These data
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Cases/participants P K Proportion (95% ClI)
Africa
Burkina Faso 118/419 —— 0% 1 028 (024-032)
Cameroon 66/230 e 0% 1 0-29 (0-23-0-35)
Ghana 145/500 : - 0% 1 028 (0-24-0-32)
Kenya 125/364 : —a— 0% 1 0-32(0-27-0-38)
Nigeria 182/808 —a— 86% 4 022 (0-15-0-31)
South Africa 32/319 : m 0% 2 0-09 (0:06-0-13)
South Sudan 27/192 . — 0% 1 0-14 (0-09-0-19)
Togo 19/61 : L 0% 1 031(0-20-0-43)
Uganda 130/414 : —— 0% 1 0-31(0-27-0-36)
Zambia 47/240 —— 0% 1 0-19 (0-15-0-25)
Africa (Q=110-99, df=13, p<0-0001; ’=90%, T>=0-01) : . 0-22 (0-18-0-27)
Asia
Middle East
Egypt 14/1350 . 0% 1 001 (0-00-0-01)
Iran 102/351 : - 0% 1 029 (0-24-0-34)
Kuwait 12/84 : —. 0% 1 014 (0-08-0-23)
Turkiye 7/60 Co— 0% 1 013 (0:04-0-25)
United Arab Emirates 19/142 e 0% 1 0-13 (0:08-0-20)
Middle East (Q=272-74, df=4, p<0-0001; [>=97%, t*=0-03) - 0-09 (0-05-0-13)
Southeast Asia
China 397/2703 : HH 0% 1 0-14 (0-13-0-16)
India 611/6147 : — 96% 7 012 (0:06-0-20)
Malaysia 93/705 : [ 46% 3 013 (0-09-017)
Southeast Asia (Q=128-61, df=10, p<0-0001; I’=96%, t>=0-01) P 0-12 (0-08-0-17)
Asia (Q=492-54, df=15, p<0-0001; P=97%, ©=0-01) g 0-12 (0-08-0-17)
Europe
Austria 10/200 e 0% 1 0-04 (0-01-0-09)
Denmark 2/22 i 0% 1 0-10 (0-01-0-26)
England and Wales 133/1297 e 74% 5 008 (0-05-0-12)
Finland 13/89 . 0% 1 0-15 (0-08-0-23)
France 325/1395 E [ | 96% 2 0-24(0-12-0-38)
Germany 58/795 Do 86% 4 0-07 (0-02-0-14)
Greece 44/575 f | 95% 2 013 (0-00-0-43)
Iceland 19/90 : — 0% 1 021(0-13-030)
Ireland 92/1424 Ve 81% 5 0-07 (0-04-0-12)
Italy 56/853 Lo 0% 3 0-06 (0-05-0-08)
Netherlands 80/520 : e 87% 3 0-16 (0-08-0-26)
Norway 0/41 — 0% 1 0-00 (0-00-0-05)
Spain 71/891 : HIH 0% 2 0-08 (0-06-0-10)
Sweden 12/56 : e 0% 1 0-22 (0-12-0-33)
Europe (Q=416-62, df=31, p<0-0001; ’=92%, t>=0-01) : o 0-10 (0-07-0-13)
Latin America :
Bolivia 15/47 : ' ] 0% 1 032 (0-20-0-46)
Brazil 521/2949 : [ —— 97% 3 013 (0:06-0-23)
Chile 243/857 : e — 91% 2 0-28 (0-18-0-40)
Ecuador 13/101 L —— 0% 1 0-12 (0-05-0-22)
French Guiana 143/549 : ] 0% 1 026 (0-22-0:30)
Latin America (Q=152-82, df=7, p<0-0001; ’=96%, T>=0-01) —— 0-20 (0-13-0-28)
North America
Canada 211/2326 : . 60% 5 0-10 (0-07-0-12)
USA 678/6058 : - 93% 14 011 (0-07-0-14)
North America (Q=130-81, df=18, p<0-0001; ’=91%, 1>=0-01) o 0-10 (0-08-0-13)
Oceania
Australia 198/1824 E . 79% 4 0-08 (0:04-0-13)
New Zealand 324/2804 o 97% 2 010 (0-04-0-19)
Oceania (Q=49-44, df=5, p<0-0001; ’=91%, T>=0-00) o 0-09 (0-05-0-13)
Total (Q=1917-19, df=94, p<0-0001; ’=<96%, t?=0-01) : <& 0-13 (0-11-0-15)
0 01 02 0!3 0’4 0!5

Figure 3: Prevalence of depression in people in incarceration by region and country

K represents the number of studies and T’ represents the overall estimate of the variance. The point size of the individual country effect shows their weight towards
the overall score. Each line of this forest plot depicts an independent meta-analysis based on study-level data, thus each line (ie, country) can include more than one
study (and the underlying I* reflects all studies contributing to each subgroup).
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Cases/participants

Bluglass (1966) 6/300
Hurwitz and Christiansen (1983)%® 10/335
Hyde and Seiter (1987)%° 15/464
Neighbors et al (1987)"° 17/379
Gunnetal (1991)%* 34/1769
Robins and Reiger (1991)"% 31/653
Motiuk and Porporino (1992)* 69/1925
Joukamaa (1993)' 6/325
Maden et al (1994)* 4/258
Teplin (1994)% 30/728
Roesch (1995)9 39/790
Joukamaa (1995)'% 25/903
Davidson et al (1995)7® 6/389
DiCataldo et al (1995)® 33/514
Birmingham et al (1996)° 24/569
Teplin et al (1996)"%® 51/1272
Powell et al (1997)*4 36/1250
Brooke et al (1996)" 35/750
Simpson et al (1999) 43/1248
Parsons et al (2001)* 42/382
Falissard et al (2006) 64/773
Watzke et al (2006)"* 1/415
Assadi et al (2006)3° 11/351
Duffy et al (2006)% 15/438
Trestman et al (2007)™° 5/505
Gunter et al (2008)* 12/320
Banerjee et al (2009)**° 220/3871
Curtin et al (2009)7° 24/615
Piselli et al (2009)* 5/302
Zahari et al (2010) 34/400
Pondé et al (2011)*? 39/497
Goyal et al (2011)® 9/500
Math et al (2011)" 111/5024
Vicens et al (2011)3* 31/707
Nanéma et al (2014)% 21/419
Maccio et al (2015)% 4/300
Beaudette and Stewart (2016)" 56/1110
El-Gilany et al (2016)” 25/1350
Arnal etal (2016)* 25/549
Alevizopoulos and Igoumenou (2016)%* 13/495
Lépez et al (2016)* 18/472
Verdolini et al (2017)5 36/526
Zhong et al (2020)* 49/2703
Fovet et al (2020)* 16/622
Museve et al (2020)% 35/364
Small studies* 540/9596

Total (Q=679-86, df=108, p<0-0001; I’=87-4%, T’=0-00) 1975/48 427

Proportion (95% Cl)
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Figure 4: Prevalence of psychosis in people in incarceration

Random-effects proportions and pooled prevalence are presented. The point size of the individual study effect shows their weight towards the overall score. Note

that small studies (ie, sample size <250 participants) were combined visually for the forest plot, but the underlining analyses were based on unaggregated data.
* REfeI’EnCeS for Sma” Studies'l5,]6,19,21—24‘23,34,35,314346,48,49 51,54,56,57,59,62,65,67,68,70,72,73,75,77,79,81,85-87,89,91,93,95-97,100,104-106,108,109,115-117,120-122,124-126,130,133,135-138,143

are random-effects estimates, which differ from crude
proportions due to sample size weighting. Schizophrenia
spectrum disorders are a subgroup of psychosis; thus,
the number of included studies is considerably less than
included in the analysis of psychosis, which leads to less

precision and wider confidence intervals than for those
observed for psychosis. Due to having fewer data than
the other disorders examined, we could not conduct
subgroup analyses or meta-regression on the bipolar and
schizophrenia spectrum disorder studies.
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Cases/participants P K Proportion (95% Cl)
Africa
Burkina Faso 21/419 b e 0% 1 005 (0-03-0-07)
Cameroon 29/230 —.— 0% 1 0-13 (0-09-0-17)
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Kuwait 4/84 C— 0% 1 0-05 (0-01-0-11)
Middle East (Q=4-47, df=2, p=0-11; ’=55%, T*=0-00) . @ 0-03 (0-01-0-04)
Southeast Asia
China 49/2703 .l 0% 1 0-02 (0-01-0-02)
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Norway 0/41 f—— 0% 1 0-00 (0-00-0-05)
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Figure 5: Prevalence of psychosis in people in incarceration by region and country
The point size of the individual country effect shows their weight towards the overall score. Each line of this forest plot depicts an independent meta-analysis based
on study-level data, thus each line (ie, country) can include more than one study (and the underlying I’reflects all reports contributing to each subgroup).
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The quality of the included studies was mostly good to
excellent. Due to our strict selection criteria, items
evaluating the internal validity and population selection
had a low bias risk and only 19 studieg®#3#ee
82-84,94,96,97,102,106,113,116,123,142 had a hlgh rlSk Of non_response blaS,
with a response rate of less than 75% (appendix p 13).

Sensitivity analyses indicated one outlier for depression,
three for psychosis,®"** one for bipolar disorder,® and
none for schizophrenia spectrum disorders, which were
excluded from the main analysis. This finding did not
influence the results (appendix pp 14-16).

141

Discussion

This updated systematic review and meta-analysis of the
prevalence of severe mental illness included 58 838 people
who are incarcerated in 43 countries, studied over
five decades. It provides new information on bipolar
disorder and schizophrenia spectrum disorders as
separate diagnostic categories. Overall, the pooled
prevalence of depression was 12-8% and of psychosis
was 4-1%, suggesting that at least one in seven people
who are incarcerated have a severe mental illness.

Several explanations have been put forward for these
high prevalences. In psychotic illnesses, there is
an association with serious crimes that translates to
prison sentences." People with mental illness can have
less access to employment, housing, and mental health
care, which in turn can increase risks of crime.
Furthermore, symptoms of depression and anxiety could
be maintained and exacerbated by stressors of the prison
environment, such as exposure to victimisation, minimal
social contact, solitary confinement, and illicit drug use."

We found some differences in prevalence of psychiatric
morbidity between world regions. Overall, for depression,
subgroup and meta-regression analyses reported higher
prevalences in LMICs than in HICs. Further analyses
suggested higher rates of depression and psychosis in
African and Latin American countries than in all other
continents. However, these are based on a small number
of studies and other explanations should be considered,
including the use of different diagnostic thresholds.

Altogether, we found no strong evidence of temporal
change. The previous 2011 meta-analysis* showed
an increasing trend in depression in US studies, but there
have been no new US studies since and no overall trend in
HICs when excluding the USA. Similarly, LMICs showed
no increase. The overall worldwide rise in the prevalence
of depression in people who are incarcerated was explained
by newer LMIC studies with a high prevalence. We
identified no new studies since 2008 from the USA, which
continues to have the largest prison population.

We found that psychosis was less likely to be diagnosed
by psychiatrists than by other interviewers. This finding
could, in part, be attributed to the challenges in diagnosing
psychotic illnesses, given the complexity of presentations,
comorbidity with other mental conditions, and the
difficulty in differentiating symptoms from diagnoses.

Overall, between-study heterogeneity was substantial
for the investigated diagnoses, most of which was not
explained by subgroup and meta-regression analyses.
However, this heterogeneity is expected due to the many
different jurisdictions and prison systems with different
types of people being remanded and sentenced and who
reside under varying security levels.

The high psychiatric morbidity highlights the need for
identification, assessment, and treatment of people who
are incarcerated with these illnesses, which is a basic
human right to health.” In addition, receiving treatment
in prison has additional benefits, including reducing the
risks of self-harm and suicide,’ drug-related deaths upon
release," and reoffending.’ Addressing this problem will
require a combination of primary, secondary, and tertiary
prevention approaches. Primary prevention will include
the diversion of people at sentencing towards community
sentences and, in line with mental health legislation in
some countries, hospital transfer. The evidence for
secondary prevention is poorer: screening strategies are
widely implemented but not evaluated for outcomes.*
Tertiary prevention in the form of mental health
treatment for common mental disorders, in contrast, has
trial evidence in support.'

The burden of mental illness in prisons has been
consistently reported and widely replicated between and
within countries. An umbrella review™ from 2024
highlighted the poor health of people who are
incarcerated, reporting higher prevalences of physical
disorders compared with the general population,
including infectious diseases, and also psychiatric
conditions (relying on a 2011 systematic review)* and
substance misuse. This high morbidity extends beyond
people who are incarcerated to people at all stages of the
criminal justice system, starting with the first contact
with the police, when people with mental illness are at
higher risk than the general population to be arrested™
and charged.” People with mental health problems are
also over-represented in court, with studies suggesting
that between half** and three-quarters® of criminal
defendants examined have a mental illness compared
with about a fifth™ of the general population. On release
from prison, people with a mental illness are at
increased risk of dying from a range of preventable
causes, particularly within the first week, with alcohol
and drug poisoning, suicide, and cardiovascular disease
being the most common causes.®™ In addition,
psychiatric disorders are associated with an increased
risk of violent reoffending” whereas treatment with
psychotropic medication is associated with lower violent
reoffending rates among people who were formerly
incarcerated.’

Taken together, these findings suggest that mental
illness needs to be assessed, identified, and treated at all
stages of the criminal justice system. Violence prevention
in those with a mental illness (which could be addressed
by mental health services) and the early identification
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and diversion of people at the police and sentencing
stage to health-care services (a focus for multi-agency
services) should be considered as part of a comprehensive
public health approach. Such an approach would
encompass collaboration between police and mental
health services to prevent the escalation of harm and to
allow for the diversion of people with severe mental
illness to hospitals during sentencing, address treatment
needs in prisons at levels at least equivalent to the
community, and improve the linkage to community
mental health and addiction services upon release.

We found that more people who are incarcerated were
diagnosed with depression with the MINI semi-
structured tool (18-8%) than with SCID (9-0%). This
finding could have been driven by study selection
because HICs, where depression was less prevalent,
used the SCID more than twice as often as LMICs. When
we limited analyses to SCID, the difference between
HICs and LMICs remained, suggesting that the
difference between regions is not solely due to the
diagnostic tools used. Furthermore, random-effects
meta-analyses were done, which can be influenced by
smaller studies that are more prone to bias. However, in
our review, meta-regression analyses did not show that
small studies differed from larger ones in their effect
sizes.

Studies from LMICs have become increasingly available
in the past decade. Nine studies from LMICs were
included in our 2012 meta-analysis,* which has risen to 38
studies in this current review. Although we identified few
studies from several large middle-income countries,
including Russia (fifth largest prison population) and
Thailand (seventh largest prison population),' the scarcity
of resources for prison research in these countries
suggests that research on treatment might take priority
over prevalence studies. With 131 studies worldwide on
prevalence over five decades, and no material change in
prevalence of the main treatable psychiatric conditions,
research could now address how to better identify and
treat these disorders in prison, and how to maintain any
improvement in care with linkage to community services.
The transition from prison to community is a high-risk
period for non-adherence, relapse, and premature
mortality.**"** For future research, if local surveys are
done, we recommend doing sample size calculations and
discourage two-step and non-random sampling.
Furthermore, we suggest reporting key background
characteristics, which are important to examine
heterogeneity, and data stratified by gender or sex and
prisoner status (ie, on remand or sentenced).

Although primary research has increased, including in
LMICs, severe mental illness continues to be prevalent,
affecting one in seven people who are incarcerated.
Prison services should review their liaison with other
criminal justice agencies, before and after custody, and
with community mental health services to address the
substantial psychiatric morbidity of people in prison.
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