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The Efficacy of Psychological Interventions for Posttraumatic Stress Disorder
Symptoms in Incarcerated Forensic Populations: A Meta-analysis of
Randomized Controlled Trials

Anjo van der Ploeg, Sophie A. Rameckers, and Arnold A. P. van Emmerik
Department of Psychology, University of Amsterdam

Objective: Given the high prevalence of posttraumatic stress disorder (PTSD) symptoms in incarcerated
forensic populations, this meta-analysis estimated the efficacy of interventions in this field and explored
predictors of intervention outcomes. Method: Twelve randomized controlled trials of psychological
interventions for PTSD symptoms in incarcerated forensic populations were included. A combined
Hedges’s g effect size was synthesized, quality assessments and risk of bias analyses were performed, and
publication bias was assessed. Gender and type of control group were explored as predictors. Results:
Thirteen comparisons from 12 studies were included in the main analysis. A small to medium combined
effect size (g = 0.43, p = .005) was found at posttreatment. The type of control group (p = .156) and gender
(p =.953) did not predict outcomes. When we analyzed the available follow-up data (k = 5), the effect was
nonsignificant (g = 0.36, p = .123). Study quality was poor and risk of bias high, and studies of first-line
PTSD treatments were not found in the literature. Conclusions: A few studies suggest that PTSD treatment
may improve symptoms in incarcerated forensic populations, at least temporarily. Follow-up data are
still too scarce to draw conclusions about long-term outcomes. Findings of this study indicate that
methodologically rigorous outcome research in these populations is needed, with a specific focus on first-
line PTSD treatments, long-term efficacy, measurement of recidivism, as well as addressing comorbid
conditions given the common complex clinical and social needs in this population.

Clinical Impact Statement

While incarcerated forensic populations appear to have high rates of untreated posttraumatic stress
disorder, problematic substance use, and other comorbid complaints, the outcomes of treating these
issues in forensic populations have been greatly understudied. If these issues are treated, it may have a
significant positive impact on incarceration and postincarceration functioning, as well as criminal
recidivism. Further research is needed to determine these relationships.

Keywords: trauma, posttraumatic stress disorder, meta-analysis, forensic, psychotherapy

Posttraumatic stress disorder (PTSD) is defined by a range of
symptoms that develop after one or more potentially traumatic
events (American Psychiatric Association, 2000, 2013). Its clinical
manifestation is diverse, with common symptoms including
intrusion symptoms, persistent avoidance, negative alterations in
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general (Cortina & Kubiak, 2006). Due to the high prevalence of
PTSD in forensic settings, there is a strong need for effective
treatment.

Another reason that underlines the importance of effective PTSD
treatment in forensic settings is that this may also help to prevent
later criminal recidivism. Sadeh and McNiel (2015) found a link
between PTSD symptoms and criminal recidivism in a former
prison population with comorbid mental disorders. Furthermore,
in a longitudinal study, Barrett et al. (2014) found that the
hyperarousal symptoms of PTSD were consistently associated with
the perpetration of violent crime in a population of people with
PTSD and substance use disorder. This is not surprising because
the arousal and reactivity symptoms of PTSD include irritable or
reckless behavior and angry outbursts, which may easily escalate
into violent behavior and therefore criminal recidivism. Vitopoulos
et al. (2019), however, found that experiencing maltreatment and
not PTSD symptoms was the strongest predictor of reoffending.
Another possibility is that PTSD may indirectly lead to criminal
recidivism through other risk factors, such as comorbid problematic
substance use (Howard et al., 2017). As such, research on PTSD as
a risk factor for recidivism is inconclusive, and more research on
the potential direct and indirect links between PTSD symptoms and
reoffending is needed. If PTSD proves to be a risk factor for
recidivism, effective treatment of PTSD in forensic populations is
not only relevant from an individual patient perspective but also
from a societal perspective.

Several strong earlier meta-analyses found small to medium and
remarkably similar combined effect sizes favoring PTSD treatments
in forensic populations (Bartlett et al., 2015: d = —.33; Malik et al.,
2023: g =.34; Yoon et al., 2017: d = .35). The most recent of these
(Malik et al., 2023) constituted a particularly detailed contribution to
the literature but nevertheless has several limitations, such as the
inclusion of several quasi-experimental (nonrandomized) studies.
Randomization in clinical trials is important, however, to promote
the comparability of trial arms on all known and unknown factors
that, in addition to the experimental intervention, might also affect
the trial outcomes. Malik et al. (2023) also excluded nontrauma-
focused interventions that might nevertheless positively affect
PTSD symptoms and reported an overall effect size that is partly
based on secondary (non-PTSD) outcomes (although primary vs.
secondary outcomes were not significant moderators). It is
important, however, to also evaluate the efficacy of nontrauma-
focused interventions on PTSD symptoms only, especially because
the relative lack of randomized controlled trials (RCTSs) of trauma-
focused interventions in this setting might reflect a wide use of
nontrauma-focused interventions in forensic PTSD patients. Finally,
the meta-analysis by Malik et al. (2023) was restricted to immediate
posttreatment effects.

Therefore, the first aim of the present meta-analysis was to
evaluate the efficacy of psychological interventions for PTSD
symptoms in incarcerated forensic populations. For reasons
described above, eligibility was strictly limited to randomized
studies that reported on PTSD symptom outcomes but allowed the
inclusion of nontrauma-focused interventions, and overall effect
sizes are reported for immediate and longer term (last available)
outcomes. Second, we examined if PTSD treatment in incarcerated
forensic populations contributes to the prevention of recidivism,
provided that the data reported in the included studies allow for
this. Third, given the previously mentioned gender differences, we

VAN DER PLOEG, RAMECKERS, AND VAN EMMERIK

examined if the efficacy of PTSD treatments differs between male
and female incarcerated forensic populations. If gender moderates
treatment efficacy in these populations, this implies that different
interventions may be indicated in forensic settings with male versus
female populations. Fourth, in line with previous meta-analyses
(Malik et al., 2023; Yoon et al., 2017), we examined if effect sizes
differ between studies with active and inactive control groups.

Method
Search Strategy

All selection, rating, and data extraction procedures described
below were independently conducted by two researchers (AvdP
and AVE), and disagreements were resolved by discussion.

Following an initial informal exploration of the literature, a
structured search was conducted in PubMed (https://pubmed.ncbi
.nlm.nih.gov/), APA Psyclnfo (https://www.apa.org/pubs/database
s/psycinfo), Web of Science (https://www.webofscience.com/wos/
woscc/basic-search), the Cochrane Central Register of Controlled
Trials (https://www.cochranelibrary.com/central), and PTSDpubs
(https://www.proquest.com/ptsdpubs/index) on February 1, 2022,
and repeated on January 28, 2023, and August 11, 2023, using the
following search string (adjusted to the requirements of specific
search engines; details available from the authors):

(post-traumatic stress disorder OR PTSD OR stress™ OR stress disorder
OR trauma® OR posttraumatic OR trauma symptom™) AND (treat™
OR therap™® OR intervention OR trial*) AND (prison® OR inmate® OR
forensic® OR criminal® OR delinquen®™ OR Jail* OR offend® OR
incarcerat® OR detain™).

After deduplication using Rayyan software (https://www.rayyan.ai/),
screening of the initial set of records took place in two stages in
which the inclusion and exclusion criteria were first applied to the
title and abstract of each record and second to the remaining full-text
publications. In addition, an unstructured search was conducted by
examining references in relevant articles (including the earlier meta-
analyses mentioned above) and by consulting forensic psychology
experts.

Inclusion and Exclusion Criteria

RCTs of psychological or psychotherapeutic interventions aimed
at decreasing PTSD symptoms in incarcerated forensic populations
were included if (a) they tested group or individual therapies,
combinations of these, or add-on modules to a treatment that
aimed to decrease PTSD symptoms; (b) they included any form of
control group, such as care as usual, treatment as usual (TAU), wait-
list (WL), or placebo interventions; (c) participants were assigned
randomly to experimental or control conditions; (d) they included
incarcerated forensic populations; (e) outcome was assessed using
standardized measures of PTSD symptoms (based on Diagnostic
and Statistical Manual of Mental Disorders, fourth edition, or
Diagnostic and Statistical Manual of Mental Disorders, fifth
edition, criteria for PTSD) such as the Clinician-Administered
PTSD Scale (Weathers et al., 2018), PTSD Checklist (Weathers et
al., 1993), and the Trauma Symptom Inventory (Briere et al., 1995).

Studies were excluded if (a) they tested any form (i.e., stand-alone
or add-on) of psychopharmacological intervention; (b) they were
secondary analyses of primary RCTs; (¢) they included intervention
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or control groups with less than five participants or were case
studies; (d) their population consisted of incarcerated political
prisoners; (e) they were not written in the English or Dutch
language; (f) they did not report the data that were necessary for our
analyses, and these could not be provided after contacting the
authors; and (g) full-text versions of the studies were unavailable.

Data Extraction

Data extraction included authors, year of publication, type of
intervention, type of control condition, PTSD outcome instrument,
sample size per condition, sample demographics (i.e., mean age,
gender distribution), and baseline and posttreatment scores (mean,
standard deviation [SD]). If reported, the (last available) follow-up
scores (mean, SD, N), number and length of intervention sessions,
and recidivism rates were also extracted. When multiple PTSD
outcome instruments were used within one trial, we included the
outcome data of the most widely used instrument, such as the
Clinician-Administered PTSD Scale or PTSD CheckList—Civilian
Version. Data were collected in an SPSS 28 datafile for further
statistical analysis in R software (https://www.r-project.org).

Assessing Study Quality and Risk of Bias

To facilitate the interpretation of the results, included studies were
rated on study quality and risk of bias. Study quality was assessed
using the criteria described by Cuijpers et al. (2010) and included
the following eight categories: study participants meeting diagnostic
criteria for PTSD, adhering to a treatment manual, using trained
therapists, checking treatment integrity, intent to treat analysis,
minimal level of statistical power, randomization by a third party,
and blinded outcome assessors.

Risk of bias was assessed using the revised Cochrane risk of bias
tool for RCTs (Higgins et al., 2019) and included the following
domains: (a) risk of bias arising from the randomization process
(e.g., use of a nonrandom allocation sequence), (b) risk of bias due to
deviations from the intended interventions (e.g., deviations that
arose from the fact that interventions took place in a trial context),
(c) risk of bias due to missing outcome data (e.g., data that are
not available for all or nearly all participants), (d) risk of bias in
measurement of the outcome (e.g., assessors that were aware of
the intervention received by participants), and (e) risk of bias in
selection of the reported result (e.g., reported results that were
selected from multiple eligible outcomes or data analyses). Each
domain includes several possible causes of that specific risk of bias
that are rated yes, probably yes, probably no, or no. An overall risk
of bias (i.e., low, high, or some concern) is then derived for each
domain and for the overall study.

Summary Measures and Model of Synthesis

Considering the small sample sizes of some included studies,
Hedges’s g effect sizes were calculated for the between-group
posttest and (if available) follow-up comparisons of the included
studies (Cuijpers, 2016). The formula used for calculating Hedges’s
g was (Hedges & Olkin, 1985):

_ M1-M2

- 1
Pooled SD’ M

8
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where M1 is the mean score of the experimental condition and M2
is the mean score of the control condition and pooled SD is:

(N1=1)-SD1 + (N2—1) - SD2
Nl + N2 -2

Pooled SD = \/ , 2)
where N1 is the number of participants in the experimental
condition, SD1 is the standard deviation of the experimental
condition, N2 is the number of participants in the control condition,
and SD2 is the standard deviation of the control condition. Hedges’s
g values were then weighed by sample size and aggregated into a
pooled effect size following a random-effects model. Statistical
heterogeneity was assessed by visual inspection of the forest plots
and by computing Cochran’s Q and J* statistics.

Additional Analyses

We conducted additional analyses to explore if gender and type
of control group (active or inactive) predicted effect sizes. In
addition, using the available follow-up data, we conducted a second
meta-analysis to assess the stability of the observed posttreatment
effect sizes. Finally, a third meta-analysis was planned to investigate
treatment effects on recidivism rates.

Publication Bias

Funnel plots were created to assess publication bias. An
asymmetric distribution of effect sizes around the center of the
funnel indicates a relationship between the magnitude and precision
of effect sizes, which in turn suggests the possibility of either
publication bias or a systematic difference between studies of higher
and lower precision. However, as the number of eligible studies was
anticipated to be small, visual inspection of the funnel plot alone was
considered insufficient to assess publication bias (Lau et al., 2006).
Therefore, we conducted an additional fail-safe N test (Rosenthal,
1979) to assess the risk of publication bias. The fail-safe N indicates
the number of additional studies with effect sizes of zero that would
have to be added to a meta-analysis to render its pooled effect size
insignificant.

Results
Study Selection

Figure 1 summarizes the study selection process. The definitive
systematic searches yielded a total of 1,579 records. After removing
duplicates there were 1,309 unique records left. After screening
all titles and abstracts, 37 records were included, and 1,230 were
excluded by both raters. The remaining 42 records received
conflicting judgments. This stage of the selection process showed
substantial interrater agreement, as indicated by Cohen’s k of .62.
After consensus on these conflicting judgments was reached, a total
of 64 records were selected for full-text examination, and a total of
1,1245 were excluded. In addition to meeting the exclusion criteria
or not meeting the inclusion criteria regarding, for example, study
design or type of intervention or population, many records excluded
at this stage referred to, for example, a (part of a) preregistration or
conference abstract.

Of these articles, 47 were excluded by both evaluators, and five
articles had conflicting judgments. This second stage of the selection
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Figure 1
Flow Diagram of the Study Selection Process
Citations identified from
databases:
Cochrane (n = 357) Duplicate citations removed
Pubmed (n = 226) with Ra n
Psycinfo (n = 141) [ = vy
(n=270)
PTSD Pubs (n = 754)
Web of Scence (n = 101)
y
Citations screened based on title
and abstract. % | Citations excluded (n = 1245)
(n=1309)
Full-text PDF’s retrieved for
further screening
(n=64)
v
Studies assessed for eligibility | Studies excluded (n = 52) due to
(n=12) various reasons:
No PTSD intervention
Missing control group
No randomization
Non-forensic population
Full-text article not available.
v
Studies included in meta-
a is(n=13 . )
nalysis ( ) : Studies lw after additional
Studies excduded after statistical
analysis (outher) (n=1)
Studies included in final analysis:
(n=12)
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Note. PTSD = posttraumatic stress disorder. See the online article for the color version of this figure.

process again showed substantial interrater agreement, as indicated
by Cohen’s k of .70. After discussion, none of the articles with
conflicting ratings were included. Figure 1 lists the reasons for
exclusion at this stage; numbers of individual reasons for exclusion
are not reported because articles that met at least one exclusion
criterion were not further evaluated for eligibility. Thus, a total of 12
articles were initially selected for inclusion in the meta-analysis (see
Table 1). The additional searches yielded one more eligible trial
(Messina, 2023), bringing the total to 13 trials. Of these 13 trials, one
(Nidich et al., 2016) was later considered an outlier and excluded
from the statistical analysis (see below). Eventually, a total of 12
trials were included in the final analysis.

Study Characteristics

Study characteristics (author, year of publication, N, study
country, gender of participants, type of intervention, type of control
condition, outcome instrument) of the included studies (N = 1,128)
are presented in Table 1. Due to the absence of mixed-gender
prisons in the included trials, study samples were exclusively male
or female. Most studies were performed in the United States, and all
other studies were performed in English-speaking industrialized
countries (i.e., Australia and Scotland). Note that Wolff et al.
(2015) had a three-armed research design with two experimental
conditions. These were regarded as two separate studies that shared
the same control group. Bradley and Follingstad (2003) only
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Table 1
Characteristics of Included Studies

Author and year N Country Gender Intervention Control Instrument Format Effect size g
Ahrens and Rexford (2002) 38 United States Male CPT Wait-list PSS Group 1.23
Barrett et al. (2015) 16 Australia Male SS and TAU TAU CAPS Individual 0.32
Bradley and Follingstad (2003) 31 United States Female DBT Wait-list TSI Group 0.70
Daniels (2008) 79 United States Female Writing task Placebo task PCL-C Individual 0.34
Ford et al. (2013) 72 United States Female TARGET TAU CAPS Group 0.02
Mabhoney et al. (2020) 86 Scotland Female S&T TAU PCL-C Group 0.06
Messina (2023) 221 United States Male ET Wait-list TSC-40 Group 0.27
Nidich et al. (2017) 20 United States Female ™ Wait-list PCL-C Mixed 291
Tripodi et al. (2019) 33 United States Female SS TAU PCL-C Group 0.97
Valentine and Smith (2001) 123 United States Female TIR Wait-list PSS Group 0.37
Wolff et al. (2015, 1) 184 United States Male SS Wait-list CAPS Group 0.23
Wolff et al. (2015, 2) 181 United States Male M-Trem Wait-list CAPS Group 0.45
Zlotnick et al. (2009) 44 United States Female SS and TAU TAU CAPS Group -0.19

Note. CPT = cognitive processing therapy; PSS = PTSD Symptom Scale; SS = Seeking Safety; TAU = treatment as usual; CAPS = Clinician-
Administered PTSD Scale; DBT = dialectical behavior therapy; TSI = Trauma Symptom Inventory; PCL-C = PTSD Checklist-Civilian version; TARGET =
Trauma Affect Regulation: Guide for Education and Therapy; S&T = survive and thrive; ET = exploring trauma; TSC-40 = Trauma Symptom Checklist-40;
TM = transcendental meditation; TIR = trauma incident reduction therapy; M-Trem = Men’s Trauma Recovery Empowerment Model; PTSD = posttraumatic

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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stress disorder.

reported scores on separate subscales of the Trauma Symptom
Inventory, and the effect size for this study was based on these
subscale scores.

Various aspects of these studies showed considerable heteroge-
neity. First, there were 11 different interventions that ranged from
exposure-based writing assignments and meditation techniques to
coping-oriented and psychoeducational interventions. Interestingly,
except for cognitive processing therapy, there were no first-line
PTSD treatments in incarcerated samples, such as prolonged
exposure (PE) or eye movement desensitization and reprocessing
(EMDR). Second, control groups consisted of TAU or wait-list.
TAU consisted of the standard treatment that was offered at the
facility where the study took place, most commonly psychoeduca-
tional group therapies or supportive group therapies. Third, the
included studies used a variety of measurement instruments, with
the Clinician-Administered PTSD Scale and PTSD Checklist—
Civilian version being the most frequently used.

Figure 2
Quality Assessment Results of Included Studies

Study Quality and Risk of Bias

The results of the quality assessment based on the criteria
proposed by Cuijpers et al. (2010) are presented in Figure 2. Overall
quality of the included studies was clearly low. Especially the
criteria of participants meeting formal diagnostic criteria, an intent to
treat analysis, minimal level of statistical power, and randomization
by a third party were lacking in half or more of the included studies.

The results of the risk of bias assessment are presented in Table 2.
Ten out of the 12 included studies suffered a high risk of bias, and
for only two studies (Ford et al., 2013; Zlotnick et al., 2009), there
was some concern about risk of bias.

Individual and Combined Effect Sizes at Posttreatment

The 13 initially included studies showed a large overall effect
size (g = 0.89, 95% CI [0.07, 1.72], p = .036). The study by

®Yes ®No

1. Participants meet diagnostic criteria
2. A treatment manual is adhered

3. Therapists trained

4. Treatment integrity checked

5. Data analysed with ITT analysis

6. Minimal level of statistical power
7. Randomization by third party

8. Blinded outcome assessors

Note.

ITT = intention to treat. See the online article for the color version of this figure.
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Table 2
Risk of Bias of Included Studies
Overall Domain 1 Domain 2 Domain 3 Domain 4 Domain 5

Study Risk of bias Randomization Intervention Outcome data Measurement Reporting
Ahrens and Rexford (2002) High risk Some concern High risk High risk Some concern Some concern
Barrett et al. (2015) High risk Some concern High risk High risk Some concern Some concern
Bradley and Follingstad (2003) High risk Some concern High risk Low risk Some concern Some concern
Daniels (2008) High risk Some concern High risk High risk Some concern Some concern
Ford et al. (2013) Some concern Low risk Some concern Low risk Some concern Some concern
Mabhoney et al. (2020) High risk Some concern Low risk High risk Some concern Some concern
Messina (2023) High risk High risk Some concern Some concern Some concern Some concern
Nidich et al. (2017) High risk Some concern High risk Some concern Some concern Some concern
Tripodi et al. (2019) High risk High risk High risk Some concern Low risk Some concern
Valentine and Smith (2001) High risk High risk Low risk Low risk Some concern Some concern
Wolff et al. (2015) High risk Some concern High risk Low risk Some concern Some concern
Zlotnick et al. (2009) Some concern Some concern Low risk Some concern Some concern Some concern

Nidich et al. (2016) showed an unusually large effect size of g =
5.25, and the confidence interval of this effect size did not overlap
with any of the confidence intervals of the other studies or with the
confidence interval of the overall effect size. Further inspection of
this study revealed that despite randomization, the mean Trauma
Symptom Checklist baseline score was significantly higher in the
control group than in the experimental group. This makes the
between-group effect size at posttreatment difficult to interpret.
Thus, the effect size of Nidich et al. (2016) was considered an outlier
and excluded from further statistical analyses.

We therefore conducted a second analysis excluding Nidich et al.
(2016), which yielded a small to medium combined effect size (g =
0.43, 95% CI1[0.16, 0.71], p = .005). The corresponding forest plot
and funnel plot are depicted in Figures 3 and 4. After excluding
Nidich et al. (2016), Nidich et al. (2017) seemed to become a new

Figure 3

outlier. However, as the confidence interval of the effect size of this
study showed overlap with several other confidence intervals, and a
close inspection of the study article suggested no reasons not to
consider this effect size as a true effect size, we decided to retain this
effect size in the final analysis.

Cochran’s Q and I statistics were calculated to test for
heterogeneity. The results, Q(12) = 34.348, p < .001; P = 71%,
suggest the presence of more heterogeneity than would be expected
due to chance alone.

Predictors of Effect Sizes

To explore possible sources of the heterogeneity in effect sizes,
we investigated their associations with gender and type of control
group. Gender did not significantly predict effect sizes (g = 0.02,

Forest Plot of Individual and Combined Effect Sizes for Final 12 Included Studies at Posttreatment

Author (year), intervention 1, intervention 2

Hedges' g [95% CI]

Ahrens & Rexford (2002) - CPT - WL : . 123(053,1.92)
Barret ot al. (2015) - SS - TAU — .. 0.32 [-0.67, 1.30)
Bradey & Follingstadt (2003) - DBT - WL -—o— 0.70 [-0.03, 1.43)
Daniels (2008) - WT - Placabo Writing Task —. 0.34 (-0.23, 0.90]
Ford et @) (2013) - TARGET - TAV —— 0.02 [-0.44, 0.48)
Mahaoney et al. (2020) - S&T - TAU -—.—~ 0.06 [-0.35, 0.48)
Messina (2023) - ET - WL —.— 0.27 [-0.00, 0.54]
Nidich et al. (2017) - TM - WL : 291[1.65,4.17)
Tripodi et al. (2019) - SS - TAU (R S— 0.97 [ 0.25, 1.69]
Valentine & Smith (2001) - TIR - WL . 0.37[0.01,0.73)
Wolff et al. (2015) (1) - SS - WL - 0.23 [-0.07, 0.53)
Wolff et al. (2015) (2) - M-trem - WL D 0.45[0.15, 0.75]

Zotnick, Johnson & Najavits (2009) - M-trem - TAU ——@+—

-0.19[-0.75, 0.38)

RE Model

0.43[0.16,0.71)

-1

o

Note.

Author (year)

Positive effect sizes favor experimental treatments. CI = confidence interval; CPT = cognitive processing therapy; WL = wait-list; WT =

writing task; SS = Seeking Safety; TAU = treatment as usual; DBT = dialectical behavior therapy; TARGET = Trauma Affect Regulation:
Guide for Education and Therapy; S&T = survive and thrive; ET = exploring trauma; TM = transcendental meditation; TIR = trauma incident
reduction therapy; M-Trem = Men’s Trauma Recovery Empowerment Model; RE = Random Effects.
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Figure 4

Funnel Plot for the Final 12 Included Studies at Posttreatment
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95% CI [-0.63, 0.66], p = .953). Similarly, effect sizes did not
significantly differ for studies with active (Barrett et al., 2015;
Daniels, 2008; Ford et al., 2013; Mahoney et al., 2020; Tripodi et al.,
2019; Zlotnick et al., 2009) versus inactive (Ahrens & Rexford,
2002; Bradley & Follingstad, 2003; Messina, 2023; Nidich et al.,
2017; Valentine & Smith, 2001; Wolff et al., 2015) control groups
(g =0.39, 95% CI [-0.17, 0.96], p = .156).

Follow-Up Data

Five included studies reported follow-up data that were obtained
1-6 months posttreatment. A meta-analysis of these follow-up effect
sizes yielded a nonsignificant small to medium combined effect size
(g = 0.36, 95% CI [-0.15, 0.86], p = .123; see Figures 5 and 6).

Figure 5
Forest Plot of Individual and Combined Effect Sizes at Follow-Up

Author (year), intervention 1, intervention 2

1795

Heterogeneity analysis did not indicate meaningful heterogeneity,
Q(df = 4) = 8.506, p = .075; P = 52%.

As only one included study (Zlotnick et al., 2009) reported
recidivism data in the form of return-to-prison numbers, further
statistical analyses of this outcome variable were not possible. In
this study, participants who received Seeking Safety showed a trend
(p < .10) to return to prison less often than participants who received
TAU. Of note, the design of this study does not allow inferences
about whether this trend can be attributed to reductions of PTSD
symptoms and/or problematic substance use due to Seeking Safety.

Publication Bias

Analyses of publication bias resulted in a fail-safe N of 169 for
the meta-analysis of the posttreatment data and a fail-safe N of 11
for the meta-analysis of the follow-up data. This suggests that an
unrealistically large number of studies with null findings would be
required to nullify the combined posttreatment effect size, while this
number is considerably lower and less unrealistic for the combined
follow-up effect size.

Discussion

The main aim of the current meta-analysis was to evaluate the
efficacy of psychological interventions for PTSD symptoms in
incarcerated forensic populations. Based on the findings, it can be
concluded that immediately after treatment, there was a small to
medium combined effect size for psychological interventions for
PTSD symptoms in incarcerated forensic populations. When we
examined the follow-up data, the findings suggested that treatments
were less effective, as indicated by a nonsignificant small to medium
combined effect size. This was possibly due to the fact that the
follow-up analysis was based on only five studies. Thus, these
findings suggest that treatments of PTSD symptoms in incarcerated

Hedges' g [95% Cl]

Barret et al. (2015) - SS - TAU -0.04 [-0.90, 0.83]
Mahoney et al. (2020) - S&T - TAU »—-—I—c 0.11[-0.31, 0.54]
Tripodi et al. (2019) - SS - TAU : 1.11[0.32, 1.90]
Valentine & Smith (2001) - TIR - WL —a— 0.60 [ 0.24, 0.96]
Zlotnick, Johnson & Najavits (2009) - M-trem — TAU .—.—. 0.03 [-0.56, 0.62]
RE Model - 0.36 [-0.15, 0.86]

T T T T T ]

-1 -0.5 0 0.5 1 1.5 2

Author (year)

Note.

Positive effect sizes favor experimental treatments. CI = confidence interval; SS = Seeking Safety; TAU = treatment as usual; S&T = survive and

thrive; TIR = trauma incident reduction therapy; WL = wait-list; M-Trem = Men’s Trauma Recovery Empowerment Model; RE = Random Effects.
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Figure 6
Funnel Plot of Effect Sizes at Follow-Up
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forensic populations are moderately effective although their long-
term efficacy needs further substantiation, which is in line with
earlier meta-analyses (Bartlett et al., 2015; Malik et al., 2023; Yoon
et al., 2017).

The included studies as a whole warrant several other important
conclusions about PTSD treatments and the scientific study of these
treatments in incarcerated forensic populations. First, except for
the study of Ahrens and Rexford (2002) that tested the effectiveness
of cognitive processing therapy, none of the included studies
investigated the first-line trauma-focused PTSD treatments that
are typically encountered in treatment guidelines for PTSD in
nonforensic populations, such as PE or EMDR. The reasons for this
are unclear and need investigation given the strong evidence base of
these treatments in nonforensic populations. Tentative reasons may
include a simple lack of research resources in forensic settings or the
allocation of these resources to other important research topics such
as risk assessment or the prevention of recidivism by other means
than PTSD treatment. Other reasons may be that trauma-focused
treatments such as PE and EMDR are difficult to conduct in the cost-
effective group formats that—based on the present study sample—
seem to be the preferred mode of treatment delivery in forensic
settings, or the notion that (threat of) revictimization in forensic
settings precludes trauma-focused treatment.

Second, overall study quality was low and the risk of bias was
high, suggesting that findings may have been influenced by
suboptimal study design and procedures (e.g., assessors that were
not blind to the intervention that participants received or outcome
data that were missing for reasons related to that data [i.e., data
missing not at random]). Moreover, there is a dearth of data on the
long-term efficacy of PTSD treatments in incarcerated forensic
populations and the effects of these treatments on criminal
recidivism. Third, the findings that combined effect sizes were
significantly larger for intervention than control conditions but
were not significantly different for comparisons with active (i.e.,
TAU) or inactive control conditions, which cast doubt on the
usefulness of the routine treatment of PTSD patients in the present
forensic settings. Together, these observations indicate a strong
need for more methodologically rigorous outcome research in these
populations, with a specific focus on first-line PTSD treatments,
long-term efficacy, and the measurement of recidivism.

VAN DER PLOEG, RAMECKERS, AND VAN EMMERIK

The present findings must be interpreted with caution. First, the
meta-analysis included only 12 studies with different interventions,
control groups, and PTSD measures. This precluded moderator
analyses that compared the combined effect sizes for specific
interventions or explored other sources of effect size heterogeneity
than gender and type of control group. Second, only one of the
included studies had a formal PTSD diagnosis as an inclusion
criterion. Although it is possible that many participants would meet
the diagnostic criteria for this disorder, it remains to be seen to what
extent the present findings generalize to forensic populations with a
formal PTSD diagnosis. Until research clearly demonstrates this,
scores on screening measures such as the PTSD Checklist—Civilian
version can only be interpreted as indicative of possible PTSD
despite psychometric findings that support their diagnostic utility
(e.g., Blanchard et al., 1996; Forbes et al., 2001; Ruggiero et al.,
2003). Third, the included study articles did not report detailed
information on the nature of participants’ trauma exposure, such as
whether their PTSD symptoms were wholly or partially a response
to ongoing trauma exposure during incarceration. This information
is nevertheless relevant for interpreting the observed effect sizes, if
we assume that trauma exposure needs to end for optimal processing
and improvement of PTSD symptoms to occur.

Fourth, all included studies were conducted in industrialized
countries; particularly, the U.S. Future research should expand its
focus to countries with different prison regimes. Fifth, a focus that
is restricted to PTSD symptoms is a limitation of much primary
research and of meta-analyses such as the present one. As noted
above, elevated PTSD symptoms do not equal a formal PTSD
diagnosis. In addition, PTSD symptoms or a formal PTSD diagnosis
are not the only clinical complaints that may arise after trauma
exposure. PTSD is characterized by high comorbidity (e.g., Qassem
et al., 2021), and this is also true for forensic populations (e.g.,
Garieballa et al., 2006). Future primary treatment studies and meta-
analytic research should therefore widen their focus to include
the often complex comorbid complaints of these populations, such
as problematic substance use, attachment issues, or personality
disorders and pathology, as well as criminal recidivism, various social
and economic problems, and other outcomes that are especially
relevant for forensic populations. Sixth, the included studies differed
in the format in which the interventions were delivered, but the
distribution was too skewed (favoring group delivery) to meaning-
fully explore a possible relationship between delivery format and
effect size. Interestingly, the only study that used a mixed delivery
format (Nidich et al., 2017) showed the largest effect size. The two
studies that used an individual delivery format (Barrett et al., 2015;
Daniels, 2008) showed effect sizes that did not stand out from the
group treatments and were well within the confidence interval of the
combined effect size. However, as delivery format in these studies
covaried with, for example, intervention type, no definitive
conclusions can be drawn about the role of delivery format.

As described by, for example, Ware et al. (2009) for the treatment
of sexual offenders, in addition to cost-effectiveness, the advantages
of group treatment include unique opportunities for exploring
interpersonal deficiencies and developing interpersonal skills, as
well as opportunities for vicarious learning, alleviating stigma, and
sharing and support. While these are not core components or aims of
first-line PTSD treatments, they may be highly relevant for other
comorbid complaints or psychosocial needs of forensic populations
in addition to PTSD, which are often interpersonal or fueled by
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interpersonal factors. It is therefore important that future research
explores the possibilities of combining group interventions with
first-line PTSD treatments such as PE or EMDR that are difficult to
conduct in groups.

Some interventions included in this meta-analysis may be
particularly useful for day-to-day practice in the present settings. For
example, cognitive processing therapy yielded the second largest
effect size, was delivered in a cost-effective group format, and is a
strongly recommended therapy in well-established clinical practice
guidelines for other settings and populations (e.g., Watkins et al.,
2018). In addition to its group format, Seeking Safety may be
particularly useful given the focus on both PTSD and problematic
substance use. The current evidence is too limited however for
strong recommendations regarding the use of specific treatments in
the present settings and populations. To conclude, awaiting further
studies that avoid the limitations and address the research questions
described above, the present study underscores the clinical utility of
actively treating PTSD symptoms in incarcerated forensic patients.
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