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Abstract

Purpose

Prevalence rates of PTSD are higher in the prison population than in the community. We

sought to systematically review the extent to which this disorder is associated with other

mental health disorders and problematic suicidal or aggressive behaviours in the prison

population.

Methods

Studies reporting a relationship between PTSD and comorbid mental disorders and/or prob-

lematic behaviours in imprisoned adolescent and adult populations were identified from four

bibliographic indexes. Primary studies involving clinical interviews, validated instruments

leading to DSM or ICD diagnoses, or validated self-report questionnaires such as the PTSD

checklist were included. Random-effects meta-analysis was conducted where possible.

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines

were followed.

Results

This review identified 36 studies, with a combined sample of 9594 participants, (6478 male

and 2847 female prisoners) from 11 countries. Thirty-four of the identified studies employed

a cross-sectional design. We identified significant associations between PTSD and comor-

bid mental disorders including depression (OR = 3.4, 95% confidence interval (CI): 2.3–4.9),

anxiety (OR = 2.9, 95% confidence interval (CI): 1.8–4.7) and substance use (OR = 1.9,

95% confidence interval (CI): 1.5–2.4). We also identified significant associations between

PTSD and suicidality (OR = 3, 95% confidence interval (CI): 2.4–3.8) and aggressive behav-

iours (this latter finding was not subject to meta-analysis). Significant methodological hetero-

geneity was identified between studies.
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Conclusions

High rates of psychiatric comorbidity among prisoners with PTSD, and links to suicidal

behaviour, self-harm and aggressive behaviour, provide further support for the need for

trauma-informed treatment approaches in prisons. However, significant gaps in the

current evidence were apparent. In particular, a lack of large, longitudinal studies meant

that the temporal relationships between PTSD and relevant outcomes cannot currently be

determined.

Introduction

High levels of lifetime traumatic exposures have been reported in studies of prison populations

[1, 2]. A recent international meta-analysis confirmed that the prevalence of PTSD in prison

populations, like other mental disorders, is higher than in community populations, with a

pooled point prevalence of 6% in male prisoners and 21% in female prisoners [3].

High rates of other mental disorders, and problematic behaviours such as suicidal and

aggressive behaviours have also been extensively documented in prison populations [4–6]. The

relationship between PTSD and these outcomes is poorly understood and this may be perpetu-

ating under-diagnosis and under-treatment of PTSD in prisons [7]. Community and military

population studies have suggested that PTSD is a disorder which is highly comorbid with

other mental health disorders [8], such as depression [9] and substance misuse [10, 11]. PTSD

has also been linked to suicidality [12], self-harm [13], criminality [14], violence and aggressive

behaviour [15–18] in community, clinical and military population studies.

In the present study, we examined the associations between PTSD and comorbid mental

disorders or problematic behaviours in 9594 imprisoned individuals. To the authors’ knowl-

edge, this study is the first meta-analysis that examines such associations in the adolescent and

adult prison population.

Methods

This systematic review protocol was pre-registered in PROSPERO (CRD42017068958) and

PRSIMA guidelines were followed [19].

Search strategies

We conducted a systematic search of the PTSD literature in prison populations, last updated

on February 9th, 2019. The search included four online databases (Embase, MEDLINE, Psy-

cINFO, Web of Science) and reference lists of identified papers and relevant systematic reviews

[3]. For the online database searches, we used an identical combined strategy of free-text

strings and subject headings (see S1 Text). Fig 1 describes the study selection process.

Inclusion and exclusion criteria

We identified studies in which associations between PTSD and relevant correlates were

reported. The following inclusion criteria were applied: 1) youth or adult prison samples

(where the proportion of under 18 year olds represented less than 10% of the entire sample,

the study was considered representative of adult prisoners); 2) probable PTSD diagnoses were

established with validated diagnostic instruments such as the Structured Clinical Interview for

DSM-5 [20] or validated self-report questionnaires such as the PTSD checklist [21]; 3) the
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relationship between PTSD and at least one mental health comorbidity, or problematic behav-

iour was examined; and 4) studies of male, female or mixed samples (in cases where the pro-

portion of females represented less than 10% of the entire sample, the study was considered

representative of male sex).

Fig 1. Systematic literature search flow.

https://doi.org/10.1371/journal.pone.0222407.g001
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Studies meeting the following criteria were excluded: 1) investigations in prisoners of war,

or other criminal justice settings e.g. probation, court; 2) no measure of association or effect;

or 3) outcomes outside the scope of this review (i.e. physical health problems).

Titles and abstracts were screened against the inclusion and exclusion criteria. The remain-

ing full texts of potentially eligible studies were then evaluated. Quality appraisals of included

studies were performed by two independent postgraduate-level reviewers (EFI, FAC) using a

checklist adapted from validated tools (see S1 Table; [22–25]). The total possible quality rating

ranges from 0 to 42 points. Samples with a score of 32 and above were considered high quality;

those with scores between 22 and 32 were considered medium quality; and those with scores

of 21 or below were considered low quality. Disagreements between these two reviewers were

resolved by consensus with a third senior reviewer (DM).

Statistical analyses

While use of meta-analyses was precluded for most relationships due to an insufficient number

of studies, meta-analyses were conducted for three comorbid mental disorders—Depression,

Generalised Anxiety Disorder, and Substance Use Disorder and one behavioural association,

namely suicidality. Meta-analyses were conducted with Stata version 15.1 using pooled ran-

dom effects odds ratios.

The significance and the magnitude of heterogeneity across studies were calculated using

the Q statistic and I2 statistic; significantly high levels of heterogeneity were indicated for Anxi-

ety and Depression, but not for SUD or suicidality. Subgroup analyses were performed to

examine differences according to gender, age, and timing of PTSD diagnosis (current or life-

time). For the purposes of analysis, “Current” timing included studies measuring PTSD at one

month, 6 month and 12-month diagnostic periods. One study of incarcerated youth [26] did

not provide a breakdown by gender and was therefore excluded from the gender subgroup

analyses. One study [27] measured two diagnoses relating to SUD (substance abuse and sub-

stance dependence), and so both of these were included in analysis. Measures of suicidality

included in the meta-analysis included lifetime measures of suicidal behaviour or ideation

(n = 5) and current suicide risk (n = 2). There were insufficient studies to provide adequate sta-

tistical power for meta-regression, precluding further examination of effect size moderators.

Results

Key features of included studies

The 36 studies [26–61] reported on a combined sample of 9594 participants, 6478 male and 2847

female prisoners. Stratified by age, identified studies reported on a combined sample of 4139

incarcerated young offenders (age range 10–19) (M = 2766; F = 1324) and 5455 adult prisoners

(M = 3712; F = 1523). The key characteristics of included studies are summarised in Table 1.

Most studies were conducted in high income countries, with the majority (n = 21) con-

ducted in the USA, four studies conducted in Europe [31, 35, 39, 55], and five studies (three

reporting on the same sample) from the UK [47, 48, 50, 56, 58]. 22 studies reported on adult

prisoners [39–60], while 14 reported on incarcerated youth [26–38, 61].

Half of the studies utilised a validated structured diagnostic interview to assess participants

for PTSD (n = 18) [26–28, 30, 32, 34, 35, 38, 41–43, 46, 49, 51, 54, 55, 57, 60], with the remain-

der using validated self-report screening questionnaires. Although the reported prevalence of

PTSD was typically higher among studies which used a questionnaire with a cut-off range,

magnitudes of associations did not appear to differ substantially between such studies and

those which used a diagnostic interview, although this could not be examined quantitatively

due to an insufficient number of studies.
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There was some heterogeneity between studies in the time-period within which PTSD

was measured. The majority (n = 22) assessed current PTSD (i.e. past month, past week), but

several studies [30, 34, 38, 41, 42, 51, 55, 57] measured lifetime prevalence and four measured

6-or 12-month prevalence [28, 43, 46, 49]. The overwhelming majority (94%) were cross-sec-

tional studies, with only two studies [38, 51] employing any prospective/ longitudinal ele-

ment. 18 studies measured associations between PTSD and other mental disorders, and 25

studies examined at least one behavioural problem. Of the 36 studies included in this review,

11% were considered high quality, 72% medium-quality and 17% low quality. Many studies

[26, 27, 31–37, 39, 40, 43, 45–57, 61] reported associations between PTSD and other mental

disorders or with problematic behaviours using simple group comparisons without further

reporting analyses adjusted for potential confounding factors that may have contributed to

the association.

PTSD and comorbidity with other mental disorders

PTSD was found to be highly comorbid with other psychiatric disorders (Table 2). Signifi-

cantly higher rates of psychiatric comorbidity were found amongst those with PTSD compared

to those without such a diagnosis although analyses were not always adjusted for potential

Table 1. Key features of included studies.

Study Design Number of studies

Cross sectional 34

Cohort 2

Gender

Males/boys 21�

Females/girls 19�

Males/females together- unable to get separate data 7

Age

Youth samples 14

Adult samples 22

Timing of PTSD

Point prevalence (i.e. past month, week) 24

Past year 4

Lifetime 9

Unclear 1

PTSD measure

Diagnostic interview 18

Validated self-report tool 18

Problems examined�

Comorbid mental disorders 21

Substance and Alcohol Misuse 16

Aggression and violence 9

Suicidality and Self-Harm 12

Offending behaviour (e.g. recidivism) 5

Quality appraisal score

Low 6

Medium 26

High 4

�as categories (Gender and Associated problems) are not mutually exclusive, totals may exceed 36

https://doi.org/10.1371/journal.pone.0222407.t001
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Table 2. Associations between PTSD and comorbid mental disorders.

Study

author, year

Sampling Country Age range

(mean)

Male/Female Exposure Measure of Mental

Disorder

Timing Measure of Association Quality

Depression

Youth
Abram, 2007 Random USA 10–18 531/360 PTSD (past

year)

Affective disorders

(including

depression)

measured by

diagnostic interview

(DISC-IV)

Past year M: OR = 1.0; 95% CI = 0.3–4.0;

NS

F: OR = 1.0; 95% CI = 0.5–1.9;

NS

38/42

High

Ariga, 2008 Random Japan 16–19 0/64 PTSD (past

month)

Depression

measured by

diagnostic interview

(MINI-Kid)

Past month Compared to those without

PTSD: No significant

associations

30/42

Medium

Dixon, 2005 Consecutive Australia 13–19 0/100 PTSD

(Lifetime)

Depression

measured by

diagnostic interview

(K-SADS)

Lifetime X2 value not reported

p = .001

29/42

Medium

Ford, 2018 Convenience USA 12–19

(16.08)

599/210 PTSS (Past

month)

“Depressed-anxious”

symptoms measured

by MAYSI-2

Past month Mediation analysis showed a

direct relationship between

PTSD symptoms and depressed-

anxious symptoms, B = 0.05,

p<0.001

22/42

Medium

Kerig, 2009 Consecutive USA 10–17 199/90 PTSS (past

month);

CPTSD

symptoms

“Depressed-anxious”

symptoms measured

by MAYSI-2

Past month PTSD symptoms: F: r = 0.74, p

< .001; M: r = 0.64, p < .001

CPTSD symptoms: F: r = 0.56, p

< .001; M: r = 0.54, p < .001

27/42

Medium

Kerig, 2016 Consecutive USA 13–19 158/63 PTSS (past

month)

Depression

symptoms measured

by Children’s

Depression

Inventory

Past month PTSD symptoms: r = 0.43, p <

.001

27/42

Medium

Ulzen, 2003 Matched Canada 13–17 49 a PTSD

(lifetime)

Depression

measured by

diagnostic interview

(DICA-R)

Current;

Lifetime

Current depression: M2 = 5.75, p

< .05

Lifetime depression: M2 = 16.55,

p < .001

17/42

Low

Adult
Caraballo,

2013

Random Puerto

Rico

18–74 831/181 PTSS (past

week)

Depression

symptoms measured

by CES-D; Diagnosis

measured by CIDI

Current

(past week;

past year)

Symptoms: r = 0.56, p<0.001

Depression diagnosis among

those with PTSD: t = 6.10, p <

.001

24/42

Medium

Gibson, 1999 Random USA (32) 213/0 PTSD

(6-month

and

Lifetime)

Major Depression

measured by

diagnostic interview

(DIS-III).

Current;

Lifetime

Current PTSD/Depression: X2 =

7.67, p < .01

Lifetime PTSD/Depression: X2 =

18.63, p < .01

29/42

Medium

Study

author, year

Sampling Country Age range

(mean)

Male/Female Exposure Measure of Mental

Disorder

Timing Measure of Association Quality

Harner, 2015 Voluntary USA 20–85 0/387 PTSD

symptoms

(past

month)

Depression

diagnoses measured

by self-report

questionnaire

(Prison Health

Survey)

Lifetime Those with Moderate to Severe

PTSD symptoms, compared to

those without symptoms: X2 =

25.23, p < .01

19/42

Low

Heffernan,

2015

Random Australia (M = 31.49

F = 28.82)

331/65 PTSD (past

year)

Depression

measured by

diagnostic interview

(CIDI)

Past year OR = 5.15, 2.50–10.37, p < .001
�analysis not separated by gender

37/42

High

(Continued)
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Table 2. (Continued)

Perez-

Pedrogo,

2018c

Random Puerto

Rico

18–74 959/220 PTSS (past

week)

Major depression

measured by

diagnostic interview

(UM CIDI)

Lifetime M: OR = 2.64, 95% CI = 1.07–

6.53, p<0.05

F: OR = 3.61, 95% CI = 1.33–

9.81, p<0.05

27/42

Medium

Zlotnick,

1997

Random USA (31) 0/85 PTSD

(Lifetime)

Major depressive

episode measured by

diagnostic interview

(SCID-IV)

Current;

Lifetime

Current depression: X2 = 12.22,

p = .0005

Lifetime depression: Not

significant

28/42

Medium

Anxiety

Youth
Abram, 2007 Random USA 10–18 531/360 PTSD (Past

year)

Anxiety disorders

measured by

diagnostic interview

(DISC-IV)

Past year M: OR = 3.2, 95%CI = 1.0–10.2;

p = .0496

F: OR = 0.8; 95% CI = 0.4–1.6;

p = NS

38/42

High

Ariga, 2008 Random Japan 16–19 0/64 PTSD (past

month)

Anxiety disorders

measured by

diagnostic interview

(MINI-Kid)

Past month Panic disorder: X2 = 14.8, p <

.001

Separation anxiety: X2 = 13.0, p

< .01

Social phobia: X2 = 17.7, p <

.001

Agoraphobia: NS

Specific phobia: NS

OCD: NS

30/42

Medium

Dixon, 2005 Consecutive Australia 13–19 0/100 PTSD

(Lifetime)

Anxiety disorders

measured by

diagnostic interview

(K-SADS)

Lifetime Other anxiety disorders: p = .02

Panic disorder: p = .02

GAD: p = .003

Simple/social phobia: NS

OCD: NS

29/42

Medium

Ulzen, 2003 Matched Canada 13–17 49a PTSD

(Lifetime)

“Overanxious”

disorder measured

by diagnostic

interview (DICA-R)

Current M2 = 8.25; p < .05; X2 = 4.49, p

< .05

17/42

Low

Adult
Caraballo,

2013

Random Puerto

Rico

18–74 831/181 PTSS (Past

week)

Generalized anxiety

disorder measured

by diagnostic

interview (CIDI)

Current t = 2.025, p = 0.043 24/42

Medium

Study author

and year

Sampling Country Age range

(mean)

Male/Female Exposure Measure of Mental

Disorder

Timing Measure of Association Quality

Gibson, 1999 Random USA (32) 213/0 PTSD (6

month and

Lifetime)

GAD, OCD and

Panic Disorder

measured by

diagnostic interview

(DIS-III)

Current

Lifetime

Current PTSD/GAD: X2 = 6.74,

p < .01

Current PTSD/OCD:X2 = 6.88, p

< .01

Current PTSD/Panic: NS

29/42

Medium

Harner, 2015 Voluntary USA 20–85 0/387 PTSD

symptoms

(Past

month)

Anxiety diagnoses

measured by self-

report (Prison

Health Survey)

Lifetime Those with PTSD symptoms (11

+) compared to those with none:

Anxiety disorder: X2 = 38.68, p

< .01

Panic attacks: X2 = 32.95, p <

.01

19/42

Low

Heffernan,

2015

Random Australia (M = 31.49

F = 28.82)

331/65 PTSD (Past

year)

Other anxiety

disorders measured

by CIDI

Past year OR = 3.16, 95% CI 1.57–6.15p <

.001
�analysis not separated by gender

37/42

High

Perez-

Pedrogo,

2018

Random Puerto

Rico

18–74 959/220 PTSS (Past

week)

Generalised anxiety

disorder measured

by diagnostic

interview (UM

CIDI)

Lifetime M: OR = 6.54, 95% CI = 1.50–

28.55, p<0.05

F: too few participants to

complete analysis

27/42

Medium

(Continued)
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Table 2. (Continued)

Conduct Disorder, CU Traits

Youth
Ariga, 2008 Random Japan 16–19 0/64 PTSD (past

month)

CD measured by

diagnostic interview

(MINI-Kid)

Lifetime No significant differences

between those with PTSD and

those without

30/42

Medium

Dixon, 2005 Consecutive Australia 13–19 0/100 PTSD

(Lifetime)

CD measured by

diagnostic interview

(K-SADS)

Lifetime No significant differences

between those with PTSD and

those without

29/42

Medium

Kimonis,

2011

Convenience USA (16.43) 182b/0 PTSS

(Lifetime)

CU traits measured

by validated self-

report questionnaire

(ICU)

Current No correlation between PTSD

symptoms and CU traits

30/42

Medium

Sharf, 2014 Convenience USA 14–19 238/0 PTSS (past

month)

CU traits measured

by validated self-

report questionnaire

(ICU)

Participants then

categorized into

three groups: non-

psychopaths

(n = 149) primary

(n = 43), and

secondary (n = 44)

CU variants.

Current Total scores: r = 0.15, p < .05

Youth with PTSD scored higher

on callousness subscale scores

compared to those not meeting

criteria: t(24.89) = -2.33,

p = 0.028. Means did not differ

on ICU total score or other

subscales (uncaring,

unemotional).

Differences in PTSD symptom
scores between groups:
Total PTSD symptoms (F = 8.61,

p < .001). Post hoc comparisons:

Secondary CU group > Primary

CU group (p = .004). Secondary

CU group > Nonpsychopathic

group (p < .001).

29/42

Medium

Study author

and year

Sampling Country Age range

(mean)

Male/Female Exposure Measure of Mental

Disorder

Timing Measure of Association Quality

Ulzen, 2003 Matched Canada 13–17 49a PTSD

(Lifetime)

CD and

Oppositional

Defiance Disorder

(ODD) measured by

diagnostic interview

(DICA-R)

Lifetime No significant differences

between those with PTSD and

those without.

17/42

Low

PD, Psychopathy

Adult
Gobin, 2015 Convenience USA (38.92) 37/51 PTSS (past

month)

Antisocial PD

measured by

diagnostic interview

(SCID-IV).

Psychopathy

symptoms measured

by self-report (PPI)

Lifetime ASPD: AOR = 1.00, p = NS

Psychopathy: B = 0.15, p = NS

20/42

Low

Harner, 2015 Voluntary USA 20–85 0/387 PTSS (past

month).

Cut-off 11+

Borderline PD

diagnosis measured

by self-report

questionnaire

(Prison Health

Survey)

Lifetime X2 = 23.93, p < .01 19/42

Low

Warren, 2009 Convenience USA (33.2) 0/201 PTSD

(Current)

PD symptoms

measured using a

diagnostic interview

(SCID-IV)

Lifetime Schizoid PD symptoms: t = 2.47,

p < .05

Borderline PD symptoms:

t = 2.32, p < .05

Avoidant PD symptoms:

t = 2.08, p < .05

26/42

Medium

(Continued)
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Table 2. (Continued)

Willemsen,

2012

Voluntary Belgium 20–73 81/0 PTSS

(Lifetime)

Psychopathy

measured by semi-

structured

diagnostic interview

(PCL-R)

Lifetime Associations between PTSD

symptoms and PCL-R Total

Score: B = -.026, X2 = 2.74, p <

.05

26/42

Medium

Woodfield,

2017

Voluntary UK 18–61 101/0 PTSS (Past

month)

Psychopathy

measured by self-

report questionnaire

(Self-Report

Psychopathy Scale,

Short Form)

Lifetime Primary psychopathy: r = 0.23, p

< .05

Secondary psychopathy: r = 0.32,

p < .01

20/42

Low

Zlotnick,

1997

Random USA (31) 0/85 PTSD

(Lifetime)

ASPD and BPD

measured by

diagnostic interview

(SCID-IV)

Lifetime BPD: X2 = 8.15, p = .004

ASPD: NS

28/42

Medium

Psychosis

Youth
Ariga, 2008 Random Japan 16–19 0/64 PTSD (past

month)

Psychotic disorder

measured by

diagnostic interview

(MINI-Kid)

Past

month;

Lifetime

Current psychotic disorder: NS

Lifetime psychotic disorder: X2

= 8.0, p < .05

30/42

Medium

Dixon, 2005 Consecutive Australia 13–19 0/100 PTSD

(Lifetime)

Psychotic disorder

diagnoses measured

by diagnostic

interview (K-SADS)

Lifetime X2 not reported, p < .008 29/42

Medium

Adult
Study author

and year

Sampling Country Age range

(mean)

Male/Female Exposure Measure of Mental

Disorder

Timing Measure of Association Quality

Gibson, 1999 Random USA (32) 213/0 PTSD (6

month and

lifetime)

Schizophrenia and

Schizoaffective

disorder measured

by diagnostic

interview (DIS-III)

Current;

lifetime

No significant differences

between those with or without

PTSD in rates of psychotic

disorder

29/42

Medium

Harner, 2015 Voluntary USA 20–85 0/387 PTSS (past

month).

Cut-off 11+

Schizophrenia

diagnosis measured

by self-report, using

the Prison Health

Survey

Lifetime No significant associations 19/42

Low

Heffernan,

2015

Random Australia (M = 31.49

F = 28.82)

331/65 PTSD (past

year)

Psychotic disorder

diagnosis measured

by diagnostic

interview (CIDI)

Past year OR = 4.04, CI 1.83–8.63, p <

.001
�not reported separately by
gender

37/42

High

ADHD

Youth
Abram, 2007 Random USA 10–18 531/360 PTSD (Past

year)

ADHD or other

behavioural disorder

(including CD and

ODD) measured by

diagnostic interview

(DISC-IV).

Disorders combined

for analysis

Past year M: OR = 0.9, CI 0.3–2.8, p = 0.85

F: OR = 0.9, CI 0.3–2.8, p = 0.85

38/42

High

Ariga, 2008 Random Japan 16–19 0/64 PTSD (Past

month)

ADHD measured by

diagnostic interview

(MINI-Kid)

Past month No significant differences 30/42

Medium

(Continued)
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Table 2. (Continued)

Dixon, 2005 Consecutive Australia 13–19 0/100 PTSD

(Lifetime)

ADHD and CD

measured by

diagnostic interview

(K-SADS)

Lifetime No significant differences 29/42

Medium

Ulzen, 2003 Matched Canada 13–17 49a PTSD

(Lifetime)

ADHD measured by

diagnostic interview

Lifetime Comorbid ADHD: M2 = 0.79,

p = NS

17/42

Low

Perez-

Pedrogo,

2018

Random Puerto

Rico

18–74 959/220 PTSS (Past

week)

Antecedents of

childhood ADHD

measured using the

Spanish version of

the Wender Utah

Rating Scale

Childhood M: OR = 4.71, 95% CI = 2.50–

8.88, p<0.001

F: OR = 3.36, 95% CI = 1.50–

7.51, p<0.05

27/42

Medium

Adult
Moore, 2016 Random Australia (31) 67/21 PTSD (Past

month)

Screened for ADHD

symptoms using a

validated self-report

questionnaire

(ASRS). Adult

ADHD then

measured by

diagnostic interview

(MINI Plus).

Past six

months

OR = 3.89, CI 1.01 14.95, p < .05

AOR = 2.76, CI 0.63–12.02,

p = NS

25/42

Medium

Substance, Alcohol Use

Youth
Abram, 2007 Random USA 10–18 531/360 PTSD (past

year)

Drug-Use and

Alcohol Use

Disorders measured

by diagnostic

interview (DISC-IV)

Past year Comorbid DUD:

Males: OR = 3.6, CI = 1.2–11.1,

p = .03 Females: OR = 1.7,

CI = 0.9–3.2, p = .07

Comorbid AUD:

Males: OR = 2.9, CI 1.0–8.6, p =

.049 Females: OR = 2.2, CI 1.2–

4.2, p = .01

38/42

High

Study author

and year

Sampling Country Age range

(Mean age)

Male/Female Exposure Measure of

Outcome

Timing Measure of Association Quality

Ariga, 2008 Random Japan 16–19 0/64 PTSD (past

month)

Substance abuse,

dependence and

alcohol abuse,

dependence

measured by

diagnostic interview

(MINI-Kid)

Past month No significant differences in

rates between those with PTSD

and those without

30/42

Medium

Dixon, 2005 Convenience Australia 13–19 0/100 PTSD

(Lifetime)

“Substance and

alcohol abuse/

dependence”

measured by

diagnostic interview

(K-SADS)

Lifetime Those with PTSD, compared to

those without:

X2 value not provided; p = .02

29/42

Medium

Ford, 2018 Convenience USA 12–19

(16.08)

599/210 PTSS (past

month)

“Alcohol/drug use”

measured by self-

report questionnaire

(MAYSI-2)

Current No evidence of a direct

association between PTSD and

alcohol/drug use in mediation

analysis

22/42

Medium

Kerig, 2009 Convenience USA 10–17 253/38 PTSS (past

month)

CPTSD

symptoms

“Alcohol/drug use”

measured by self-

report questionnaire

(MAYSI-2)

Current PTSD symptoms: r = 0.34, p <

.001

CPTSD symptoms: r = 0.23, p <

.001

27/42

Medium

(Continued)
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Table 2. (Continued)

Moore, 2013 Convenience Australia 13–21 314/47 PTSD

(Lifetime)

Use of illicit drugs

(weekly) prior to

incarceration;

measured by self-

report

Current OR = 2.78, CI 1.45–5.32, p < .05

AOR = 2.16, CI 0.99–4.72,

p = NS

28/42

Medium

Ulzen, 2003 Matched Canada 13–17 49 (gender

distribution

not reported)

PTSD

(Lifetime)

Substance and

alcohol use disorders

measured by

diagnostic interview

(DICA-R)

Current Substance use disorders: No

significant differences between

those with PTSD and those

without

Alcohol use disorders: M2 =

4.45, p < .05

17/42

Low

Adult
Giarrantano,

2017

Random USA (31.64) 301/196 Complex

PTSD

(Lifetime)

Risk of problematic

substance use

measured by

screening tool

(ASSIST).

Dichotomized into

Low and Moderate/

High risk

Current Relationship between CPTSD

symptoms and Drug Risk, when

adjusting for gender: OR = 1.03,

CI 1.01–1.05, p < .001

37/42

High

Gibson, 1999 Random USA (32) 213/0 PTSD (6

months;

Lifetime)

Drug, Alcohol

abuse/dependence

Lifetime No significant differences

between those with or without

PTSD in rates of Drug or

Alcohol abuse/dependence

29/42

Medium

Study author

and year

Sampling Country Age range

(Mean age)

Male/Female Exposure Measure of

Outcome

Timing Measure of Association Quality

Harner, 2015 Voluntary USA 20–85 0/387 PTSS (past

month)

symptom

cut-off 11+)

Substance, Alcohol

addiction diagnoses

measured by self-

report (Prison

Health Survey)

Lifetime No significant differences

between those with Moderate or

above symptoms on any alcohol

or substance use outcome

19/42

Low

Heffernan,

2015

Random Australia (M = 31.49

F = 28.82)

331/65 PTSD (Past

year)

Substance and

Alcohol Use

Disorders measured

by diagnostic

interview

Past year Cannabis: OR = 2.14, CI 1.12–4,

p < .05

Opiates, Sedatives,

Amphetamines: NS

Alcohol: NS

37/42

High

Howard,

2017b

Convenience UK (34.52) 0/89 PTSS (Past

month)

History of drug use

assessed by single

dichotomous self-

report question

Lifetime B = .05, OR = 1.05, CI = 1.02–

1.08, p value not provided
25/42

Medium

Perez-

Pedrogo,

2018

Random Puerto

Rico

18–74 959/220 PTSS (Past

week)

Substance misuse

disorder measured

by diagnostic

interview (UM

CIDI)

Lifetime M: OR = 1.72 95% CI = 1.05–

2.84, p<0.05

F: OR = 1.26, 95% CI = 0.31–

5.12, NS

27/42

Medium

Any Other Psychiatric Disorder

Youth
Abram, 2007 Random USA 10–18 531/360 PTSD (past

year)

Comorbid

psychiatric disorders

measured by

diagnostic interview

(DISC-IV)

Past year OR(95% CI) = 7.3 (3.2–16.5);

p<. 001

M: OR(95%) = 9.0 (3.4–23.7); p

< .001

F: OR(95%) = 1.6 (0.7–3.5);

p = 0.22

38/42

High

Dixon, 2005 Consecutive Australia 13–19 0/100 PTSD

(Lifetime)

Psychiatric diagnosis

measured by

diagnostic interview

(K-SADS)

Lifetime 4 or more disorders:

OR(95% CI) = 19.71 (5.44–

71.43); p < .001

AOR(95%) = 14.48 (3.73–56.27);

p < .001

29/42

Medium

(Continued)
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confounding. Affective disorders, most notably depression (n = 13), and anxiety disorders

(n = 9) were the most frequently researched comorbidities in studies of both youth and adult

prisoners.

Depression. Across the eight studies included in the depression domain, the random-

effects pooled OR of a comorbid depressive disorder was 3.4 (95% CI [2.34, 4.89]) in individu-

als with PTSD (Fig 2).

There was substantial heterogeneity between studies (I2 = 60.0%). We therefore analysed

results by subgroup, to explore how estimates were affected by gender, age and timing of

PTSD diagnosis.

Gender. Differences in risk estimates of comorbidity with depression were observed for

females (pooled OR 2.81, 95% CI [1.65–4.78]) compared to males (pooled OR 3.48, 95% CI

[2.03–5.96]). Significant heterogeneity was observed for the male (I2 = 69.3%), but not the

female (I2 = 53.2%, p = 0.058) subgroups.

Age. Differences in risk estimates were also found for incarcerated youth (pooled OR 2.70

CI [1.24–6.26]) and adult prisoners (pooled OR = 4.07, CI [3.13–5.28]). Significant heteroge-

neity was observed for the youth subgroup (I2 = 72.2%), but not the adult group.

Timing of PTSD Diagnosis. Risk estimates of comorbidity with depression were higher for

lifetime PTSD (pooled OR = 5.17 CI[2.42–10.99]) than current PTSD (pooled OR = 2.96 CI

[1.66–5.25]). Significant heterogeneity was observed within the current PTSD subgroup (I2 =

63.1%) but not for lifetime PTSD.

Generalized anxiety disorder. Across the eight studies included in the GAD domain, the

random-effects pooled OR of a comorbid anxiety disorder was 2.43 (95% CI [1.19,4.96]) in

individuals with PTSD. Substantial heterogeneity was observed (I2 = 79.8%). After removing

one study from the meta-analysis due to an effect size that was an outlier to the group [27], the

observed Odds Ratio for comorbidity between PTSD and Anxiety was 2.95 (95% CI [1.83–

4.74]) (Fig 3). Heterogeneity estimates reduced but remained significant (I2 = 59.1%). We

therefore analysed results by subgroup, to explore how estimates were affected by gender, age

and timing of PTSD diagnosis.

Table 2. (Continued)

Moore, 2013 Convenience Australia 13–21 253/38 PTSD

(“present”

and

lifetime)

Psychiatric diagnosis

measured by

diagnostic interview

(K-SADS)

Lifetime 2 or more disorders

OR(95% CI) = 4.90 (2.59–9.28);

p < .001.

AOR(95% CI) = 3.52 (1.55–

7.99); p < .05

28/42

Medium

Adult
Giarrantano,

2017

Random USA (M = 30.62,

F = 32.30)

301/196 C-PTSD

symptoms

(Lifetime)

Number of

psychiatric

diagnoses (excluding

PTSD) measured by

diagnostic interview

(SCID-IV)

Current B = 0.10, 95% 0.09–0.11, p <

.001

37/42

High

Heffernan,

2015

Random Australia (M = 31.49

F = 28.82)

331/65 PTSD (past

year)

Psychiatric disorders

measured by

diagnostic interview

(CDI)

Past year OR = 2.42, 95% CI [1.12, 5.80], p

= .022.

37/42

High

a Gender distribution of sample not reported
b CU traits only measured within a subsample of total study sample (N = 373)
c Includes sample from Caraballo, 2013

https://doi.org/10.1371/journal.pone.0222407.t002
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Gender. Risk estimates of comorbidity with anxiety were higher for male (OR = 3.27, CI

[1.91–5.62]) than female (OR = 2.58, CI [0.95–9.58]) prisoners. Significant heterogeneity was

observed within the female (I2 = 77.3%), but not the male subgroup (I2 = 9.9%, p = 0.35).

Age. Differences in risk estimates were observed for adult prisoners (OR = 3.52, CI [2.41–

5.15]) and incarcerated youth (OR = 2.70, CI [0.90–8.16]). Significant heterogeneity was

observed for the youth (I2 = 78.8%), but not the adult subgroup (I2 = 4.3%, p = 0.39).

Timing of PTSD. Differences in risk estimates for GAD comorbidity were also observed for

current (OR = 2.43, CI [1.45–4.09]) and lifetime (OR = 6.20, CI [2.92–13.15]) PTSD. Signifi-

cant heterogeneity was observed for the current PTSD subgroup (I2 = 61.7%) but not the life-

time diagnostic subgroup.

Substance use disorder. Fifteen studies examined the association between PTSD and sub-

stance misuse, three of which were high quality. Inconsistent evidence of an association

between PTSD and alcohol misuse among both youth (n = 4) and adult (n = 5) samples

(Table 2). Across the seven studies included in the substance use domain, the random-effects

pooled OR of a comorbid substance use disorder was 1.91 (95%CI [1.38–2.66]) in individuals

with PTSD (Fig 4). No significant heterogeneity was observed for this disorder (I2 = 30.8%,

p = 0.163). Differences in risk estimates of SUD were observed for males (OR = 2.31, CI [1.73–

Fig 2. Odds ratios (ORs) for the association between PTSD and comorbid depressive disorders.

https://doi.org/10.1371/journal.pone.0222407.g002
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3.05) and females (OR = 1.42, CI [1.03–1.95). Differences in risk estimates for comorbid SUD

were also observed for incarcerated youth (OR = 2.28, CI [1.56–3.34]) and adult prisoners

(OR = 1.70, CI [1.24–2.33]); and for current (OR = 1.72, CI [1.35–2.20]) and lifetime PTSD

(OR = 3.08, CI [1.75–5.42]).

Psychosis. Five studies examined psychotic illnesses, and three found statistically signifi-

cant associations. However, studies reporting positive associations included two small samples

of female youth [27, 30] and one highly selected sample of adult Aboriginal prisoners [46]. Of

the five studies examining associations between PTSD and ADHD, one found a statistically

significant association [59].

Personality disorder. PTSD and Personality Disorder (PD), were found to be comorbid

in four of five adult studies. Among samples of incarcerated females (n = 3), PTSD was found

to be most consistently and strongly associated with Borderline PD. One medium quality

study of male prisoners found lifetime PTSD to be associated with ASPD [43]. No study found

statistically significantly elevated rates of PTSD among prisoners with primary psychopathy

compared to those without; one medium-quality study found that these two disorders were

negatively associated. Studies of the developmental precursors of these disorders (conduct

disorder, callous unemotional traits) suggested mixed associations with PTSD. While one

medium-quality study [34] found no association between PTSD and CU trait scores, another

Fig 3. Odds ratios (ORs) for the association between PTSD and comorbid anxiety disorder(s).

https://doi.org/10.1371/journal.pone.0222407.g003
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similar quality study, also of detained male youth [36], found that those with PTSD had signifi-

cantly higher callousness trait scores than those without.

PTSD and its relationship with problematic behaviours

Suicidality. Across the seven studies included in the suicidality domain (which included

lifetime suicide attempts and current risk of suicidal behaviour), the random-effects pooled

OR was 3.03 (CI 2.45–3.76)–see Fig 5. No significant heterogeneity was detected in the overall

model. Minimal differences in risk estimates were observed for youth (OR = 2.91, CI[1.85–

4.57]) and adult (OR = 3.07, CI[2.40–3.92) participants; some differences in risk estimates

were observed for male (OR = 3.34, CI[2.28–4.88]) and female (OR = 2.90, CI[2.12–3.97])

participants.

In total, twelve studies investigated the association between PTSD and problems relating

to suicidality, which included suicide attempts, suicidal ideation, measures of suicide risk, or

self-injurious behaviour, and nine found statistically significant associations (Table 3). Three

studies investigated associations between PTSD and non-suicidal self-injury (NSSI), with all

three also reporting positive main effects. However, most studies examining suicidality made

simple group comparisons (e.g. PTSD vs no PTSD) and did not account statistically for other

Fig 4. Odds ratios (ORs) for the association between PTSD and comorbid substance use disorder(s).

https://doi.org/10.1371/journal.pone.0222407.g004

PTSD in prison settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0222407 September 26, 2019 15 / 28

https://doi.org/10.1371/journal.pone.0222407.g004
https://doi.org/10.1371/journal.pone.0222407


covariates which may have accounted for all or part of the observed association. Four studies

(29, 37, 58, 59) conducted multivariate analyses, and found that positive univariate associations

between PTSD and NSSI or suicidality were rendered non-significant once added to a multi-

variate model with other significant correlates of PTSD such as childhood maltreatment or

psychiatric comorbidity.

Aggressive behaviours. PTSD and violent or aggressive behaviour was assessed in nine

studies using predominately male (n = 6) or adult samples (n = 5). Several (n = 6) studies

reported positive associations between PTSD and aggression or violence, although few

adjusted for potential confounders, and significant heterogeneity in measurement was also evi-

dent. Of note, one study of incarcerated youth reported that reactive, but not proactive, aggres-

sion was associated with PTSD symptoms [37]. Evidence supporting a relationship between

PTSD and violent behaviour in adult prisoners was stronger among male compared to female

samples, although one adult study which found significant associations between PTSD and

aggression utilised a selected sample of male prisoners with comorbid substance use problems

[53]. Five studies also examined the relationship between PTSD and self-reported anger or

hostility, all of which found statistically significant associations (Table 3).

Offending behaviours. The role of PTSD in understanding offending and criminal

behaviour was investigated in five studies, with limited evidence of an association (See

Fig 5. Odds ratios (ORs) for the association between PTSD and suicidality.

https://doi.org/10.1371/journal.pone.0222407.g005
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Table 3). None were considered high quality. Studies were predominately comprised of adult

(n = 4), male (n = 5) samples. Three studies explored links with reoffending, and three investi-

gated the association between PTSD and the type and severity of prisoners’ offending.

Discussion

PTSD and comorbidity with other mental disorders

This systematic review of the association between PTSD and both other mental disorders and

behavioural problems in youth and adult prison populations is based on 36 studies from 11

countries worldwide (Table 4). Results from meta-analyses indicated that the psychiatric disor-

der with the strongest association with PTSD was comorbid depression, followed by anxiety

disorders. Prisoners with PTSD were also significantly more likely to have a substance use dis-

order, although the effect size was relatively small. A number of other disorders did not have

sufficient data to permit a meta-analytic synthesis. Nevertheless, systematic review at least sug-

gests the following. In adults, comorbidity with psychosis was less strongly evident than with

neurotic disorders, and there was an association between PTSD and Cluster B personality dis-

orders, particularly among female prisoners. A possible inverse relationship was observed

between PTSD and ASPD with psychopathic features in men [55]. In adolescents, PTSD was

not found to be any more likely to present among those with ADHD or conduct disorder than

those without.

PTSD and associated behavioural problems

Evidence for an association between PTSD and behavioural problems in prison was mixed

(Table 4). Results from meta-analyses indicated a significant association between PTSD and

measures of suicidality, with risk estimates slightly higher among male prisoners. Associations

with measures of aggression or offending behaviours did not permit meta-analytic syntheses.

However, systematic review suggests that there are significant associations between PTSD and

aggressive behaviours, particularly in adult samples. Consistent with findings on psychopathy

[55, 56], there was some indication in the literature that PTSD was not associated with instru-

mental violence [37], which could suggest that aggressive behaviour in PTSD occurs primarily

in the context of arousal and reaction to perceived threat, as opposed to callousness or lack of

empathy. This review found limited evidence of an association between PTSD and offending

type or recidivism.

Youth vs adult samples

Results from meta-analyses suggested that adult samples reported stronger associations with

depression and anxiety compared to youth samples. The association between PTSD and sub-

stance misuse was stronger amongst studies of incarcerated youth. Findings must be consid-

ered in light of previous findings that rates of reported trauma and PTSD may be higher in

youth samples compared to adult samples [49], and that younger age has been cited as a risk

factor for outcomes including institutional violence or self-harm [5, 62]. Interestingly, only

one identified study compared samples of both youth and adult prisoners, and reported no sig-

nificant interactions between age and PTSD in the prediction of anger and hostility [49].

Impact of gender

Rates of PTSD in prison are higher amongst females compared to males [3]. However, our

meta-analyses found stronger effect sizes among male samples for depression, anxiety and sub-

stance use comorbidities. This finding is consistent with a previous high quality study which

PTSD in prison settings
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Table 4. Overview of associations with PTSD.

Psychiatric Comorbidity Problematic Behaviours

Study Psych

Com

Aff Dis Anx Dis Psyc

Dis

PD Psych-

pthy

CD ADHD CU

traits

Subs

Mis

Alc

Mis

Suicid Self

Harm

Viol

Aggres

Anger Off.

Behav.

Recidiv

Abram (2007) + 0 + 0 0 + +

Ardino (2013) +

Ariga (2008) 0 + + 0 0 0 0 0

Becker and Kerig

(2011)

+

Caraballo (2013) + + +

Collins and Bailey

(1990)

+

Dixon (2005) + + + + 0 0 + +

Ford (2018) + 0 + +

Giarrantano (2017) + +

Gibson (1999) + + 0 + 0 0

Gobin (2015) 0 0

Hamerlynck (2008) +

Harner (2015) + + 0 + 0 0 + +

Heffernan (2015) + + + + + 0 +

Howard (2017a) + +

Howard (2017b) + +

Huang (2006) +

Karatzias (2017) +

Kerig (2016) +

Kerig (2009) + + + +

Kimonis (2011) 0 0 +

Kubiak (2004) 0

McCallum (2018) +

Moore (2013) + 0 0 + + 0 0

Moore (2016) 0

Perez-Pedrogo (2018) + + + + 0

Plattner (2007) +

Sharf (2014) +

Shepherd (2018) +

Stimmel (2014) +

Ulzen (2003) + + 0 0 0 +

Wahlstrom (2015) +

Warren (2009) + 0 + 0 +

Willemson (2012) -

Woodfield (2017) +

Zlotnick (1997) + + +

+ positive association;—negative association; 0 no significant associations

Psych Com = Psychiatric Comorbidity (any); Aff Dis = Affective Disroder; Anx Dis = Anxiety Disorder; Psyc Dis = Psychotic Disorder; PD = Personality Disorder;

Psych-pthy = Psychopathy; CD = Conduct Disorder; ADHD = Attention Deficit Hyperactivity Disorder; CU traits = Callous Unemotional Traits; Subs Mis = Substance

misuse; Alc Mis = Alcohol misuse; Suicid = suicidality; Viol/Aggres = Violence or aggression; Off. Behav = Offending behaviour; Recidiv = Recidivism

https://doi.org/10.1371/journal.pone.0222407.t004

PTSD in prison settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0222407 September 26, 2019 22 / 28

https://doi.org/10.1371/journal.pone.0222407.t004
https://doi.org/10.1371/journal.pone.0222407


highlighted that males with PTSD were more likely to have comorbid disorders compared to

females with PTSD [28]. Gender differences in the types of mental disorders and behaviours

examined by studies were also noted. ASPD, Psychopathy, ADHD and CU traits were more

frequently investigated in male samples, while comorbidity between PTSD and BPD were only

investigated in female studies. Similarly, problems relating to externalising behaviour (vio-

lence, aggression, offending) were investigated more amongst male prisoners, while internalis-

ing (suicidality, self-harm) behaviours were more consistently examined in female samples.

Strengths and limitations

This is the first systematic review and meta-analysis, to our knowledge, to investigate associa-

tions between PTSD and comorbid mental disorders and problematic behaviours in prison

populations. It included studies of both imprisoned youth and adults which employed vali-

dated tools to measure PTSD diagnosis and symptoms.

One of the main limitations of this review was the methodological heterogeneity between

the studies, such as variations in the time period of measurement of both PTSD and comorbid-

ities (i.e. past year or lifetime), varying definitions of outcome measures, and differences in the

criminal justice characteristics of the sample (i.e. short-term detainees vs sentenced prisoners).

Most of these studies were cross-sectional in design, limiting any causal inferences. Only four

[28, 42, 46, 49] studies identified by this review were considered high quality, and many

included studies had small sample sizes (<100). Of 36 studies examined, only 12 took account

of potential confounders which may have explained any associations identified in simple

group comparisons (or univariate analyses). Most domains explored using meta-analyses indi-

cated significant heterogeneity. These variations made comparisons between studies challeng-

ing, precluding the use of meta-analyses in most cases, and meta-regression in all cases. It was

also of note that only two studies identified by this review specifically investigated the con-

struct of Complex PTSD (CPTSD) [32, 42]. In addition to symptoms of “simple” PTSD (i.e. re-

experiencing, hypervigilance), CPTSD also requires disturbances in affect dysregulation, nega-

tive self-concept and interpersonal relationships [63, 64]. Findings from this review highlight

the increasing need for research which differentiates between these two disorders, to examine

their potentially distinct roles in adverse outcomes.

A final limitation was the lack of information on relationships with offending behaviour

and recidivism. Limited to no relationship between PTSD and offending behaviour was identi-

fied by this review, however only five studies, the majority of which were cross-sectional, inves-

tigated such associations. Given that preventing recidivism remains a central task for those

working in prisons, future research is needed to explore this further, and establish whether or

not PTSD is prospectively linked with different forms of offending behaviour or criminal activ-

ity, as well as readmission to custody.

Implications and conclusions

PTSD is a common disorder within prison populations [3]. People in prison are more likely to

have experienced cumulative, multiple traumas across their lifetime [65], further increasing

the risk of developing mental health problems [66], a pathway that may in part be mediated by

the presence of PTSD symptoms [32, 61, 67]. The presence of PTSD has been linked to poorer

treatment outcomes including functional impairment and treatment adherence [68]. However,

PTSD often goes undetected by mental health services [69]. Screening for this disorder is not

routinely embedded in clinical services, and the disorder typically remains un-diagnosed and

untreated within prison settings [5, 7, 70]. The need for improved identification and treatment

of PTSD in prison settings is further underscored by findings suggesting that spontaneous
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long-term remission rates of this disorder are modest [71], and that the evidence for the effi-

cacy of short-term trauma-based therapies in this population is limited [72]. While the devel-

opment of trauma-informed care is a welcome recent development, there is little consensus on

how it is best defined or operationalized in prison settings [73, 74]. We have demonstrated

that prisoners with PTSD are significantly more likely to also have comorbid depressive, anxi-

ety or substance use disorder diagnoses, and that adult male prisoners with PTSD may be at

the greatest risk of having co-occurring mental health difficulties. Findings suggesting associa-

tions between PTSD and suicidality also have important implications for future research into

pathways to self-harming and suicidal behaviour in prison environments [5, 75]. While rela-

tionships with suicidal behaviour or ideation are likely to be complex and influenced by several

factors, including comorbid disorders like depression, the specific role of PTSD has, until

recently, been overlooked [5]. Therefore, improved screening and identification of PTSD is

essential to improve access to clinical treatment and should be prioritised as an important

first-step.

Finally, while this review found evidence for several cross-sectional associations between

PTSD and other important mental health and behavioural problems, there was a notable lack

of studies which investigated prospective outcomes–only two studies identified by this review

employed a longitudinal design, both measuring readmission to custody. Thus, while there

was evidence of associations between PTSD and suicidality or aggression, causal relationships

between PTSD and subsequent risk of such adverse outcomes could not be assessed. This

review has therefore highlighted the lack of robust research in this area and the need for future

longitudinal studies utilising standardised and validated measures of both PTSD and out-

comes, to explore the longer-term impact of PTSD on youth and adults in custody.

Statements

The manuscript does not contain clinical studies or patient data. The authors declare that they

have no conflict of interest.

Supporting information

S1 Table. Quality appraisal form. Quality appraisal form used to assess studies.

(DOCX)

S2 Table. PRISMA checklist. Completed checklist of PRSIMA guidelines.

(DOC)

S1 Text. Search strategy. Search strategy used in systematic review.

(DOCX)

S2 Text. Prospero form. Form documenting registration with Prospero.

(PDF)

Author Contributions

Conceptualization: Emma Facer-Irwin, Deirdre MacManus.

Data curation: Emma Facer-Irwin.

Formal analysis: Emma Facer-Irwin, Hannah Dickson.

Investigation: Emma Facer-Irwin, Annie Bird, Daniel McGlade, Filipa Alves-Costa.

Methodology: Emma Facer-Irwin, Deirdre MacManus.

PTSD in prison settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0222407 September 26, 2019 24 / 28

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222407.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222407.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222407.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0222407.s004
https://doi.org/10.1371/journal.pone.0222407


Supervision: Nigel J. Blackwood, Deirdre MacManus.

Writing – original draft: Emma Facer-Irwin.

Writing – review & editing: Nigel J. Blackwood, Hannah Dickson, Deirdre MacManus.

References
1. Wolff N, Huening J, Shi J, Frueh BC. Trauma exposure and posttraumatic stress disorder among incar-

cerated men. Journal of Urban Health. 2014; 91(4):707–19. https://doi.org/10.1007/s11524-014-9871-x

PMID: 24865800.

2. Abram KM, Teplin LA, Charles DR, Longworth SL, McClelland GM, Dulcan MK. Posttraumatic stress

disorder and trauma in youth in juvenile detention. Archives of general psychiatry. 2004; 61(4):403–10.

https://doi.org/10.1001/archpsyc.61.4.403 PMID: 15066899

3. Baranyi G, Cassidy M, Fazel S, Priebe S, Mundt AP. Prevalence of posttraumatic stress disorder in pris-

oners. Epidemiologic reviews. 2018; 40(1):134–45. https://doi.org/10.1093/epirev/mxx015 PMID:

29596582

4. Fazel S, Bains P, Doll H. Substance abuse and dependence in prisoners: a systematic review. Addic-

tion. 2006; 101(2):181–91. https://doi.org/10.1111/j.1360-0443.2006.01316.x PMID: 16445547

5. Fazel S, Hayes AJ, Bartellas K, Clerici M, Trestman R. Mental health of prisoners: prevalence, adverse

outcomes, and interventions. The Lancet Psychiatry. 2016; 3(9):871–81. https://doi.org/10.1016/

S2215-0366(16)30142-0 PMID: 27426440

6. Hawton K, Linsell L, Adeniji T, Sariaslan A, Fazel S. Self-harm in prisons in England and Wales: an epi-

demiological study of prevalence, risk factors, clustering, and subsequent suicide. The Lancet. 2014;

383(9923):1147–54.

7. Jakobowitz S, Bebbington P, McKenzie N, Iveson R, Duffield G, Kerr M, et al. Assessing needs for psy-

chiatric treatment in prisoners: 2. Met and unmet need. Social psychiatry and psychiatric epidemiology.

2017; 52(2):231–40. https://doi.org/10.1007/s00127-016-1313-5 PMID: 27878323

8. Wolff N, Vazquez R, Frueh CB, Shi J, Schumann BE, Gerardi D. Traumatic event exposure and behav-

ioral health disorders among incarcerated females self-referred to treatment. Psychological Injury and

Law. 2010; 3(2):155–63.

9. Stander VA, Thomsen CJ, Highfill-McRoy RM. Etiology of depression comorbidity in combat-related

PTSD: a review of the literature. Clinical psychology review. 2014; 34(2):87–98. https://doi.org/10.1016/

j.cpr.2013.12.002 PMID: 24486520

10. Stewart SH, Pihl RO, Conrod PJ, Dongier M. Functional associations among trauma, PTSD, and sub-

stance-related disorders. Addictive behaviors. 1998; 23(6):797–812. https://doi.org/10.1016/s0306-

4603(98)00070-7 PMID: 9801717

11. Debell F, Fear NT, Head M, Batt-Rawden S, Greenberg N, Wessely S, et al. A systematic review of the

comorbidity between PTSD and alcohol misuse. Social psychiatry and psychiatric epidemiology. 2014;

49(9):1401–25. https://doi.org/10.1007/s00127-014-0855-7 PMID: 24643298

12. Panagioti M, Gooding PA, Triantafyllou K, Tarrier N. Suicidality and posttraumatic stress disorder

(PTSD) in adolescents: a systematic review and meta-analysis. Social psychiatry and psychiatric epide-

miology. 2015; 50(4):525–37. https://doi.org/10.1007/s00127-014-0978-x PMID: 25398198

13. Mellesdal L, Gjestad R, Johnsen E, Jørgensen HA, Oedegaard KJ, Kroken RA, et al. Borderline Person-

ality Disorder and Posttraumatic Stress Disorder at Psychiatric Discharge Predict General Hospital

Admission for Self-Harm. Journal of traumatic stress. 2015; 28(6):556–62. https://doi.org/10.1002/jts.

22053 PMID: 26581019

14. Donley S, Habib L, Jovanovic T, Kamkwalala A, Evces M, Egan G, et al. Civilian PTSD Symptoms and

Risk for Involvement in the Criminal Justice System. Journal of the American Academy of Psychiatry

and Law. 2012; 40(4):522–9.

15. MacManus D, Dean K, Al Bakir M, Iversen AC, Hull L, Fahy T, et al. Violent behaviour in UK military per-

sonnel returning home after deployment. Psychological Medicine. 2011; 42(8):1663–73. Epub 11/25.

https://doi.org/10.1017/S0033291711002327 PMID: 22115074

16. MacManus D, Dean K, Jones M, Rona RJ, Greenberg N, Hull L, et al. Violent offending by UK military

personnel deployed to Iraq and Afghanistan: a data linkage cohort study. The Lancet. 2013; 381

(9870):907–17. https://doi.org/10.1016/S0140-6736(13)60354-2.

17. Gillikin C, Habib L, Evces M, Bradley B, Ressler KJ, Sanders J. Trauma exposure and PTSD symptoms

associate with violence in inner city civilians. Journal of psychiatric research. 2016; 83:1–7. https://doi.

org/10.1016/j.jpsychires.2016.07.027 PMID: 27518177

PTSD in prison settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0222407 September 26, 2019 25 / 28

https://doi.org/10.1007/s11524-014-9871-x
http://www.ncbi.nlm.nih.gov/pubmed/24865800
https://doi.org/10.1001/archpsyc.61.4.403
http://www.ncbi.nlm.nih.gov/pubmed/15066899
https://doi.org/10.1093/epirev/mxx015
http://www.ncbi.nlm.nih.gov/pubmed/29596582
https://doi.org/10.1111/j.1360-0443.2006.01316.x
http://www.ncbi.nlm.nih.gov/pubmed/16445547
https://doi.org/10.1016/S2215-0366(16)30142-0
https://doi.org/10.1016/S2215-0366(16)30142-0
http://www.ncbi.nlm.nih.gov/pubmed/27426440
https://doi.org/10.1007/s00127-016-1313-5
http://www.ncbi.nlm.nih.gov/pubmed/27878323
https://doi.org/10.1016/j.cpr.2013.12.002
https://doi.org/10.1016/j.cpr.2013.12.002
http://www.ncbi.nlm.nih.gov/pubmed/24486520
https://doi.org/10.1016/s0306-4603(98)00070-7
https://doi.org/10.1016/s0306-4603(98)00070-7
http://www.ncbi.nlm.nih.gov/pubmed/9801717
https://doi.org/10.1007/s00127-014-0855-7
http://www.ncbi.nlm.nih.gov/pubmed/24643298
https://doi.org/10.1007/s00127-014-0978-x
http://www.ncbi.nlm.nih.gov/pubmed/25398198
https://doi.org/10.1002/jts.22053
https://doi.org/10.1002/jts.22053
http://www.ncbi.nlm.nih.gov/pubmed/26581019
https://doi.org/10.1017/S0033291711002327
http://www.ncbi.nlm.nih.gov/pubmed/22115074
https://doi.org/10.1016/S0140-6736(13)60354-2
https://doi.org/10.1016/j.jpsychires.2016.07.027
https://doi.org/10.1016/j.jpsychires.2016.07.027
http://www.ncbi.nlm.nih.gov/pubmed/27518177
https://doi.org/10.1371/journal.pone.0222407


18. Taft CT, Watkins LE, Stafford J, Street AE, Monson CM. Posttraumatic stress disorder and intimate

relationship problems: a meta-analysis. Journal of consulting and clinical psychology. 2011; 79(1):22.

https://doi.org/10.1037/a0022196 PMID: 21261431

19. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred Reporting Items for Systematic Reviews and

Meta-Analyses: the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

statement. Ann Intern Med. 2014; 151:264–9.

20. First MB, Williams JBW, Karg RS, Spitzer RL. Structured Clinical Interview for DSM-5- Research Ver-

sion. Arlington, VA: American Psychiatric Association; 2015.

21. Weathers F, Litz B, Keane T, Palmieri P, Marx B, Schnurr P. The PTSD checklist for DSM-5 (PCL-5).

Scale available from the National Center for PTSD. 2013.

22. Downs SH, Black N. The feasibility of creating a checklist for the assessment of the methodological

quality both of randomised and non-randomised studies of health care interventions. Journal of Epide-

miology & Community Health. 1998; 52(6):377–84.

23. Loney PL, Chambers LW, Bennett KJ, Roberts JG, Stratford PW. Critical appraisal of the health

research literature: prevalence or incidence of a health problem. Chronic Dis Can. 1998; 19(4):170–6.

PMID: 10029513

24. Saha S, Chant D, Welham J, McGrath J. A systematic review of the prevalence of schizophrenia. PLoS

medicine. 2005; 2(5):e141. https://doi.org/10.1371/journal.pmed.0020141 PMID: 15916472

25. Wing J. The schedules for clinical assessment in neuropsychiatry. Geneva: World Health Organization

—Division of Mental Health & Social Work; 1994.

26. Ulzen T, Hamilton H. Post traumatic stress disorder in incarcerated adolescents. The Canadian Child &

Adolescent Psychiatry Review. 2003; 12(4):113–6. PMID: 19030154.

27. Ariga M, Uehara T, Takeuchi K, Ishige Y, Nakano R, Mikuni M. Trauma exposure and posttraumatic

stress disorder in delinquent female adolescents. Journal of Child Psychology and Psychiatry. 2008; 49

(1):79–87. https://doi.org/10.1111/j.1469-7610.2007.01817.x PMID: 17979964

28. Abram KM, Washburn JJ, Teplin LA, Emanuel KM, Romero EG, McClelland GM. Posttraumatic stress

disorder and psychiatric comorbidity among detained youths. Psychiatric Services. 2007; 58(10):1311–

6. https://doi.org/10.1176/appi.ps.58.10.1311 PMID: 17914008

29. Becker SP, Kerig PK. Posttraumatic stress symptoms are associated with the frequency and severity of

delinquency among detained boys. Journal of Clinical Child and Adolescent Psychology. 2011; 40

(5):765–71. https://doi.org/10.1080/15374416.2011.597091 PMID: 21916694

30. Dixon A, Howie P, Starling J. Trauma Exposure, Posttraumatic Stress, and Psychiatric Comorbidity in

Female Juvenile Offenders. Journal of the American Academy of Child & Adolescent Psychiatry. 2005;

44(8):798–806.

31. Hamerlynck SM, Doreleijers TA, Vermeiren R, Jansen LM, Cohen-Kettenis PT. Aggression and psy-

chopathology in detained adolescent females. Psychiatry Research. 2008; 159(1–2):77–85. https://doi.

org/10.1016/j.psychres.2007.03.001 PMID: 18314201

32. Kerig PK, Ward RM, Vanderzee KL, Arnzen Moeddel M. Posttraumatic Stress as a Mediator of the

Relationship Between Trauma and Mental Health Problems Among Juvenile Delinquents. Journal of

Youth and Adolescence. 2009; 38(9):1214–25. https://doi.org/10.1007/s10964-008-9332-5 PMID:

19669901

33. Kerig PK, Bennett DC, Chaplo SD, Modrowski CA, McGee AB. Numbing of Positive, Negative, and

General Emotions: Associations With Trauma Exposure, Posttraumatic Stress, and Depressive Symp-

toms Among Justice-Involved Youth. Journal of Traumatic Stress. 2016; 29(2):111–9. https://doi.org/

10.1002/jts.22087 PMID: 27077492.

34. Kimonis ER, Ray JV, Branch JR, Cauffman E. Anger mediates the relation between violence exposure

and violence perpetration in incarcerated boys. Child & Youth Care Forum. 2011; 40(5):381–400.

35. Plattner B, The SSL, Kraemer HC, Williams RP, Bauer SM, Kindler J, et al. Suicidality, psychopathol-

ogy, and gender in incarcerated adolescents in Austria. Journal of Clinical Psychiatry. 2007; 68

(10):1593–600. https://doi.org/10.4088/jcp.v68n1019 PMID: 17960977

36. Sharf A, Kimonis ER, Howard A. Negative life events and posttraumatic stress disorder among incarcer-

ated boys with callous-unemotional traits. Journal of Psychopathology and Behavioral Assessment.

2014; 36(3):401–14.

37. Stimmel MA, Cruise KR, Ford JD, Weiss RA. Trauma exposure, posttraumatic stress disorder symp-

tomatology, and aggression in male juvenile offenders. Psychological Trauma: Theory, Research, Prac-

tice, and Policy. 2014; 6(2):184–91. https://doi.org/10.1037/a0032509

38. Moore E, Gaskin C, Indig D. Childhood maltreatment and post-traumatic stress disorder among incar-

cerated young offenders. Child Abuse & Neglect. 2013; 37(10):861–70.

PTSD in prison settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0222407 September 26, 2019 26 / 28

https://doi.org/10.1037/a0022196
http://www.ncbi.nlm.nih.gov/pubmed/21261431
http://www.ncbi.nlm.nih.gov/pubmed/10029513
https://doi.org/10.1371/journal.pmed.0020141
http://www.ncbi.nlm.nih.gov/pubmed/15916472
http://www.ncbi.nlm.nih.gov/pubmed/19030154
https://doi.org/10.1111/j.1469-7610.2007.01817.x
http://www.ncbi.nlm.nih.gov/pubmed/17979964
https://doi.org/10.1176/appi.ps.58.10.1311
http://www.ncbi.nlm.nih.gov/pubmed/17914008
https://doi.org/10.1080/15374416.2011.597091
http://www.ncbi.nlm.nih.gov/pubmed/21916694
https://doi.org/10.1016/j.psychres.2007.03.001
https://doi.org/10.1016/j.psychres.2007.03.001
http://www.ncbi.nlm.nih.gov/pubmed/18314201
https://doi.org/10.1007/s10964-008-9332-5
http://www.ncbi.nlm.nih.gov/pubmed/19669901
https://doi.org/10.1002/jts.22087
https://doi.org/10.1002/jts.22087
http://www.ncbi.nlm.nih.gov/pubmed/27077492
https://doi.org/10.4088/jcp.v68n1019
http://www.ncbi.nlm.nih.gov/pubmed/17960977
https://doi.org/10.1037/a0032509
https://doi.org/10.1371/journal.pone.0222407


39. Ardino V, Milani L, Di Blasio P. PTSD and re-offending risk: the mediating role of worry and a negative

perception of other people’s support. European Journal of Psychotraumatology. 2013; 4. https://doi.org/

10.3402/ejpt.v4i0.21382 PMID: 24371516.

40. Caraballo JN, Perez-Pedrogo C, Albizu-Garcia CE. Assessing post-traumatic stress symptoms in a

Latino prison population. International Journal of Prisoner Health. 2013; 9(4):196–207. https://doi.org/

10.1108/IJPH-02-2013-0004 PMID: 25763455

41. Collins JJ, Bailey SL. Traumatic stress disorder and violent behavior. Journal of Traumatic Stress.

1990; 3(2):203–20.

42. Giarratano P, Ford JD, Nochajski TH. Gender Differences in Complex Posttraumatic Stress Symptoms,

and Their Relationship to Mental Health and Substance Abuse Outcomes in Incarcerated Adults. Jour-

nal of Interpersonal Violence. 2017:886260517692995. https://doi.org/10.1177/0886260517692995

PMID: 29294660.

43. Gibson LE, Holt JC, Fondacaro KM, Tang TS, Powell TA, Turbitt EL. An examination of antecedent

traumas and psychiatric comorbidity among male inmates with PTSD. J Trauma Stress. 1999; 12

(3):473–84. Epub 1999/09/01. https://doi.org/10.1023/A:1024767020280 PMID: 10467556.

44. Gobin RL, Reddy MK, Zlotnick C, Johnson JE. Lifetime trauma victimization and PTSD in relation to

psychopathy and antisocial personality disorder in a sample of incarcerated women and men. Interna-

tional Journal of Prisoner Health. 2015; 11(2):64–74. https://doi.org/10.1108/IJPH-06-2014-0016 PMID:

26062658

45. Harner HM, Budescu M, Gillihan SJ, Riley S, Foa EB. Posttraumatic stress disorder in incarcerated

women: A call for evidence-based treatment. Psychol Trauma. 2015; 7(1):58–66. https://doi.org/10.

1037/a0032508 PMID: 25793594.

46. Heffernan E, Andersen K, Davidson F, Kinner SA. Ptsd among aboriginal and torres strait islander peo-

ple in custody in australia: Prevalence and correlates. Journal of Traumatic Stress. 2015:No Pagination

Specified.

47. Howard R, Karatzias T, Power K, Mahoney A. From Childhood Trauma to Self-Harm: An Investigation

of Theoretical Pathways among Female Prisoners. Clinical Psychology & Psychotherapy. 2017; 24

(4):942–51. https://doi.org/10.1002/cpp.2058 PMID: 27878907.

48. Howard R, Karatzias T, Power K, Mahoney A. Posttraumatic stress disorder (PTSD) symptoms mediate

the relationship between substance misuse and violent offending among female prisoners. Social Psy-

chiatry & Psychiatric Epidemiology. 2017; 52(1):21–5. https://doi.org/10.1007/s00127-016-1293-5

PMID: 27770174.

49. Huang G, Zhang Y, Momartin S, Cao Y, Zhao L. Prevalence and characteristics of trauma and posttrau-

matic stress disorder in female prisoners in china. Comprehensive Psychiatry. 2006; 47(1):20–9.

https://doi.org/10.1016/j.comppsych.2005.04.004 PMID: 16324898

50. Karatzias T, Power K, Woolston C, Apurva P, Begley A, Mirza K, et al. Multiple traumatic experiences,

post-traumatic stress disorder and offending behaviour in female prisoners. Criminal Behaviour & Men-

tal Health. 2018; 28(1):72–84. https://doi.org/10.1002/cbm.2043 PMID: 28632345.

51. Kubiak SP. The Effects of PTSD on Treatment Adherence, Drug Relapse, and Criminal Recidivism in a

Sample of Incarcerated Men and Women. Research on Social Work Practice. 2004; 14(6):424–33.

52. Moore E, Sunjic S, Kaye S, Archer V, Indig D. Adult ADHD among NSW prisoners: Prevalence and psy-

chiatric comorbidity. Journal of Attention Disorders. 2016; 20(11):958–67. https://doi.org/10.1177/

1087054713506263 PMID: 24134874

53. Wahlstrom LC, Scott JP, Tuliao AP, DiLillo D, McChargue DE. Posttraumatic stress disorder symptoms,

emotion dysregulation, and aggressive behavior among incarcerated methamphetamine users. Journal

of Dual Diagnosis. 2015; 11(2):118–27. https://doi.org/10.1080/15504263.2015.1025026 PMID:

25781457

54. Warren JI, Loper AB, Komarovskaya I. Symptom patterns related to traumatic exposure among female

inmates with and without a diagnosis of posttraumatic stress disorder. Journal of the American Acad-

emy of Psychiatry and the Law. 2009; 37(3):294–305. PMID: 19767493

55. Willemsen J, De Ganck J, Verhaeghe P. Psychopathy, traumatic exposure, and lifetime posttraumatic

stress. International Journal of Offender Therapy and Comparative Criminology. 2012; 56(4):505–24.

https://doi.org/10.1177/0306624X11407443 PMID: 21518704

56. Woodfield R, Dhingra K, Boduszek D, Debowska A. Facets of psychopathy in relation to trauma-expo-

sure and posttraumatic stress symptomology in a sample of incarcerated male offenders. International

journal of prison health. 2016; 12(4):244–52. https://doi.org/10.1108/IJPH-06-2016-0020 PMID:

27921637.

57. Zlotnick C. Posttraumatic stress disorder (PTSD), PTSD comorbidity, and childhood abuse among

incarcerated women. Journal of Nervous and Mental Disease. 1997; 185(12):761–3. https://doi.org/10.

1097/00005053-199712000-00007 PMID: 9442188

PTSD in prison settings

PLOS ONE | https://doi.org/10.1371/journal.pone.0222407 September 26, 2019 27 / 28

https://doi.org/10.3402/ejpt.v4i0.21382
https://doi.org/10.3402/ejpt.v4i0.21382
http://www.ncbi.nlm.nih.gov/pubmed/24371516
https://doi.org/10.1108/IJPH-02-2013-0004
https://doi.org/10.1108/IJPH-02-2013-0004
http://www.ncbi.nlm.nih.gov/pubmed/25763455
https://doi.org/10.1177/0886260517692995
http://www.ncbi.nlm.nih.gov/pubmed/29294660
https://doi.org/10.1023/A:1024767020280
http://www.ncbi.nlm.nih.gov/pubmed/10467556
https://doi.org/10.1108/IJPH-06-2014-0016
http://www.ncbi.nlm.nih.gov/pubmed/26062658
https://doi.org/10.1037/a0032508
https://doi.org/10.1037/a0032508
http://www.ncbi.nlm.nih.gov/pubmed/25793594
https://doi.org/10.1002/cpp.2058
http://www.ncbi.nlm.nih.gov/pubmed/27878907
https://doi.org/10.1007/s00127-016-1293-5
http://www.ncbi.nlm.nih.gov/pubmed/27770174
https://doi.org/10.1016/j.comppsych.2005.04.004
http://www.ncbi.nlm.nih.gov/pubmed/16324898
https://doi.org/10.1002/cbm.2043
http://www.ncbi.nlm.nih.gov/pubmed/28632345
https://doi.org/10.1177/1087054713506263
https://doi.org/10.1177/1087054713506263
http://www.ncbi.nlm.nih.gov/pubmed/24134874
https://doi.org/10.1080/15504263.2015.1025026
http://www.ncbi.nlm.nih.gov/pubmed/25781457
http://www.ncbi.nlm.nih.gov/pubmed/19767493
https://doi.org/10.1177/0306624X11407443
http://www.ncbi.nlm.nih.gov/pubmed/21518704
https://doi.org/10.1108/IJPH-06-2016-0020
http://www.ncbi.nlm.nih.gov/pubmed/27921637
https://doi.org/10.1097/00005053-199712000-00007
https://doi.org/10.1097/00005053-199712000-00007
http://www.ncbi.nlm.nih.gov/pubmed/9442188
https://doi.org/10.1371/journal.pone.0222407


58. McCallum K. Does PTSD predict institutional violence within a UK male prison population? Journal of

Forensic Practice. 2018; 20(4):229–38.
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