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A B S T R A C T   

Interventions for individuals who commit offenses are of great importance to reduce criminal recidivism by 
targeting criminogenic factors. The first and most widely applied program is the Reasoning & Rehabilitation 
(R&R) program. Despite evidence that the R&R program (and its derivatives) is effective in reducing recidivism, 
questions remain regarding the benefits in a range of cognitive and behavioral outcomes, the long-term effects, 
and the difference between psychosocial outcomes for different individuals’ characteristics (i.e., sex, age, mental 
disorders, intellectual disabilities). This systematic review and meta-analysis address these issues. A total of 28 
studies were eligible for inclusion in the systematic review and 23 studies (N = 2528) for the meta-analysis. 
Results indicated that the R&R is effective in increasing (social) problem solving (SMD = 0.26, p = 0.009), 
empathy/social-perspective taking (SMD = 0.37, p < 0.001), and decreasing violence/aggression (SMD = 0.38, p 
= 0.003), anger/hostility (SMD = 0.25, p = 0.003), and impulsivity/inhibition (SMD = 0.27, p = 0.003) but not 
on criminal attitudes (SMD = 0.20, p = 0.07). Secondary, and some other primary outcomes, were not examined 
owing to the small number of studies that included these outcomes. We conclude that the R&R is effective at 
improving some psychosocial skills among individuals who commit offenses. However, questions still remain (i. 
e., the long-term effect on some outcomes, the effect on different types of offenders, and different comparison 
groups) because of the small number of studies.   

1. Introduction 

Recidivism is a worldwide issue, with rates ranging from 20% to 63% 
(Yukhnenko et al., 2019), generating substantial costs to societies (e.g., 
Aos et al., 2001; Heeks et al., 2018; Jaitman, 2019). Among the different 
approaches to decrease the rates of recidivism (and their costs), the 
rehabilitation of individuals who commit offenses is one involving the 
implementation of cognitive-behavioral programs. The risk-needs- 
responsivity model (RNR; Bonta & Andrews, 2017), which underlies 
the rehabilitation approach of the individuals who commit offenses, 
postulates that the program intensity should be tailored to the level of 
risk of the treated individuals (risk principle), programs should target the 

dynamic risk factors associated with recidivism (needs principle), and the 
program should be tailored to the characteristics of the individuals who 
commit offenses such as age, sex, and level of motivation to increase its 
effectiveness (responsivity principle; Bonta & Andrews, 2017). A proto-
typical example is the Reasoning and Rehabilitation (R&R) program 
(Ross & Fabiano, 1985), which aims to reduce reoffending by changing 
individuals’ thinking style and attitudes through developing in-
dividuals’ prosocial skills. However, studies on the effectiveness of this 
program have mainly focused on recidivism as an outcome (for meta- 
analysis, see Tong & Farrington, 2006), so the effect of the program 
on prosocial behaviors, thinking and attitudes needs further examina-
tion. Examining the effect of the program on therapeutic outcomes 
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would help explain how these outcomes are related to the final outcome, 
recidivism. 

1.1. The Reasoning and Rehabilitation (R&R) program 

Based on social learning theory (Bandura, 1977), cognitive behav-
ioral therapy (CBT) asserts that individuals’ antisocial values, beliefs 
and behaviors are learned through observation and subject to vicarious 
reinforcement in their environment (i.e., family, peers, school, media). A 
considerable number of studies have recognized the influence of 
cognitive malfunctioning on the onset and maintenance of antisocial 
behavior (Walters, 2022). Thus, programs for individuals who commit 
offenses are aimed at converting antisocial thinking and attitudes into 
prosocial thinking by targeting the development of skills in problem- 
solving, social skills training, and prosocial modeling with the positive 
reinforcement of non-criminal behaviors and attitudes. Evidence shows 
that cognitive behavioral approaches are an effective method of 
reducing recidivism among different types of individuals who commit 
offenses (e.g., Lipsey et al., 2007; Pearson et al., 2002; Redondo et al., 
1999; Schmucker & Lösel, 2017; Wilson et al., 2005). 

A prototypical example of this type of program is the Reasoning and 
Rehabilitation (R&R) program, which was developed by Ross & Fabiano 
in the 1980s in Canada (for a detailed description, see Ross & Fabiano, 
1985) and is now widely implemented in criminal justice systems 
worldwide to reduce the risk of reoffending (Antonowicz, 2008). The 
R&R is a manual-driven and multi-faceted program in which partici-
pants learn skills such as impulse control, critical reasoning, rational 
thinking, socially acceptable interactions, perspective taking, self- 
control and prosocial problem-solving (Ross & Hilborn, 2008). 
Although there are different versions of the R&R, depending on the 
target group of individuals who commit offenses (i.e., youths, adults, 
women, drug users, inmates with Attention Deficit and Hyperactivity 
Disorder (ADHD) and the mentally disordered), the R&R usually consists 
of 36 2-hour group sessions that employ various techniques such as role- 
play, modeling, discussion, individual exercises and practice in real 
situations to consolidate the new skills (Robinson & Porporino, 2001; 
Ross et al., 1988). The latest version to date, R&R2, is reduced to 14 
sessions and incorporates specific techniques for fostering prosocial 
neurodevelopment based on the neurocriminology model (Ross & Hil-
born, 2008). 

1.2. Existing reviews of the R&R program 

Over the 40 years of R&R implementation in 17 countries, several 
reviews have been published addressing the effectiveness of the R&R in 
reducing recidivism (for detail, see Tong & Farrington, 2006), but only 
one is a meta-analysis (Tong & Farrington, 2006). This meta-analysis, 
based on four countries (Canada, USA, UK and Sweden), showed a sig-
nificant 14 % decrease in recidivism for program participants compared 
with controls. However, it remains unknown whether the R&R has an 
impact on the criminogenic needs targeted (e.g., antisocial attitudes, 
impulsivity, perspective taking). Although several studies have assessed 
the impact of R&R on treatment outcomes using different validated 
measures, the results are mixed (see Antonowicz, 2005) and a meta- 
analysis has not yet been conducted. The results of a meta-analysis 
may have significant impacts on practice, policy, and research. Psy-
chologists in criminal justice agencies, managers and policymakers can 
use the findings to improve the performance of R&R programs by 
addressing gaps within this program. Second, it may provide a founda-
tion for developing a standardized outcome measure of the program. 

1.3. The current study 

The current review aims to provide comprehensive and systematic 
evidence of the efficacy of the R&R and its derivatives in altering 
different psychosocial outcomes targeted by the program. Furthermore, 

the question of which factors, such as the characteristics of participants, 
settings, and methodology, have an impact on the effectiveness of R&R 
will also be addressed. Finally, the long-term efficacy of the R&R on the 
outcomes examined across the studies will be examine. 

2. Methods 

This review adhered to the Preferred Reporting Items for Systematic 
Review and Meta-Analysis (PRISMA, Moher et al., 2009). A protocol was 
developed but not registered. 

2.1. Eligibility criteria 

To be included in this meta-analysis, studies must have met the 
following inclusion criteria: 

1. Participants: studies with data from all age groups, any sex, any na-
tionality, any type of individual who committed offenses (including 
those with intellectual disabilities, ADHD, and mental disorders) and 
in any setting (i.e., forensic institution, prison, probation, commu-
nity) were included. Samples from the general population were 
excluded.  

2. Intervention: only the R&R program as well as any of its versions [e.g., 
R&R2, R&R2MHP, R&RADHD] and derivatives [e.g., Thinking Skills 
Program (TSP), Enhanced Thinking Skills Program (ETSP)] were 
included. Cognitive behavioral programs were excluded if they did 
not explicitly refer to R&R (or one of the derivatives) or the creators 
of the program (i.e., Ross & Fabiano).  

3. Study design: the studies included used either a randomized or quasi- 
experimental design that compared the treated group (i.e., R&R) 
with a control group. Both inactive control groups (e.g., no treat-
ment, waitlist) and active control groups (e.g., other treatment, 
treatment as usual) were considered as control conditions. Studies 
were excluded if the control group was a derivative program of the 
R&R (e.g., ETSP, TSP), a group of non-completers (versus com-
pleters), and those without a control group.  

4. Outcome: studies had to report sufficient data for the calculation of 
the effect sizes [e.g., Mean (SD)] to be included in the meta-analysis, 
and studies had to provide information on at least one of the 
following outcomes:  
4.1 Primary outcome: the primary outcome was any of the cognitive- 

behavioral skills targeted by the program including violence, 
prison misconduct, impulsivity, social and interpersonal skills, 
critical and creative thinking, antisocial values, assertiveness, 
negotiation skills, social perspective taking, and level of risk of 
reoffending. These outcomes are assessed with a validated in-
strument. Studies that reported only recidivism rates were 
excluded (see Tong & Farrington, 2006).  

4.2 Secondary outcomes: the secondary outcome measures were 
quality of life such as achieving/maintaining a job, decreasing 
drug and alcohol consumption, managing financial debts, well- 
being, depression, and anxiety. 

Where possible the outcomes were classified as short-term (up 
to 6 months), medium-term (from 7 to 12 months) and long-term 
(>12 months).  

5. Language: only studies in English and Spanish were included.  
6. Publication type: peer-reviewed articles, government reports and PhD 

dissertations were included in both published and unpublished form, 
but books and book chapters were excluded. 

2.2. Search strategy 

In order to identify relevant studies, three electronic databases were 
searched: PubMed, Scopus and Web of Science up to 2021. The initial 
search was conducted from February to May 2021, and updated in 
January 2024. The search for candidate studies to be included in the 
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meta-analysis was conducted using keywords describing participants (e. 
g., “offenders” OR “prison” OR “mentally disordered”), intervention (e.g., 
“Rehabilitation and Reasoning” OR “cognitive program”), design (e.g., 
“randomized control* trial” OR “trial” OR “quasi-experimental”), outcome 
(e.g., “criminal attitudes” OR “impulsivity” OR “cognitive abilities” OR 
“social skills”), and Medical Subject Headings (MeSH). The search terms 
were truncated, used separately and in different combinations for the 
database searches, and were searched by title, abstract or keyword (see 
Appendix 1 for the specific search syntax). 

In addition, the reference lists of the included studies and relevant 
systematic reviews were revised to identify any additional studies 
missed from the electronic searches. Finally, one of the program de-
velopers, Prof. Robert Ross, was contacted for information on (un) 
published or ongoing studies, and the main authors were contacted by 
email to request data or additional information about the potential 
primary studies that could be included in this systematic review and 
meta-analysis. 

2.3. Study selection 

Applying the inclusion and exclusion criteria, two researchers 
screened titles and abstracts independently, after duplicate removal. 
Two review authors (OSR, VCU) independently screened the full texts to 
identify studies for inclusion, and recorded reasons for exclusion of the 
ineligible studies. Any disagreements were resolved through discussion. 

2.4. Data management and extraction 

Search results from electronic databases and manual searches were 
exported to Microsoft Excel. Data was independently extracted by two 
reviewers (OSR, VCU) using a standardized extraction form in Microsoft 
Excel which included bibliographical information, sample and program 
characteristics, methodological features, study quality, outcomes and 
time points recorded, and data for the calculation of effect sizes. The first 
author developed the coding protocol, the second author coded three 
studies to establish consistent coding guidelines. Thereafter, both au-
thors independently coded each of the studies and coding disagreements 
were solved through discussion between both authors. 

2.5. Risk of bias assessment in the studies 

Two reviewers (GP, OSR) independently assessed the risk of bias for 
each study (i.e., RCT and non-RCT) using the EPOC tool (EPOC, 2014). 
This tool was selected to assess non-RCT because it is most suitable for 
non-medical trials and is based on the Campbell Collaboration guide-
lines (Gaffney et al., 2021). The risk of bias were assessed in the 
following domains: allocation sequence, allocation concealment, base-
line equivalence, baseline characteristics, incomplete outcome data, 
blind outcome assessment, contamination protection and selective 
outcome reporting (for an explanation of each domain, see Table 5 in 
Gaffney et al., 2021). Studies were rated as ‘low risk’, ‘high risk’ or 
‘unclear risk’ for each domain, but, in this study, the overall score was 
removed following Higgins’ et al. (2011) recommendations. 

Before starting the assessments, the questions and domains were 
thoroughly discussed so that both reviewers had a common under-
standing and consistent coding guidelines. Cohen’s kappa statistic 
(Cohen, 1960) was used to assess the level of agreement between two 
raters as it considers chance levels of agreement and is appropriate for 
categorical items. The kappa score ranges from − 1 to 1, where 1 in-
dicates a perfect level of agreement between the two raters. Disagree-
ments were resolved through discussion. The studies for meta-analysis 
were not excluded based on the ‘risk of bias’ assessment. However, 
sensitivity analyses for the outcomes were conducted, which excluded 
trials with high or unclear risk of bias ratings for allocation concealment, 
or for blinding of outcome assessment. 

2.6. Statistical analysis 

Meta-analyses were only conducted where this was meaningful, that 
is, if there were at least five studies per outcome (Jackson & Turner, 
2017) (For the individual effect size for each outcome per study, see 
Appendix 2). Effect sizes (ESs) were computed and pooled the individual 
ESs with Cochrane Collaboration Review Manager software (RevMan 
5.1; Review Manager, 2014). For each outcome, the standardized mean 
difference (SMD or Hedges’ g) at post-test and follow-up were calculated 
by subtracting the mean score of the comparison group from the mean 
score of the R&R program group and dividing the result by the pooled 
and weighted standard deviation of the two groups (Borenstein et al., 
2009). When higher scores in an instrument indicated a greater degree 
of problems (e.g., higher levels of anger or violence), the mean was 
multiplied by − 1. Thus, a positive effect size indicated treatment effects 
favoring the group receiving the R&R program. SMD values of 0.2, 0.5, 
and 0.8 were considered thresholds for small, moderate, and large effect 
sizes respectively (Cohen, 1988). In studies missing the statistical in-
formation to calculate the effect size, the authors were contacted to 
obtain such information. When that was not possible, the study was 
excluded from the meta-analysis but included in the systematic review. 

Heterogeneity tests such as Chi2 (Q static; Deeks et al., 2023b) and I2 

(Higgins et al., 2003) were used to determine the variation in outcomes 
between studies. The latter describes the percentage of variation across 
studies that are due to heterogeneity rather than chance. Unlike Q, it 
does not inherently depend upon the number of studies considered 
(Higgins et al., 2003). The random-effect model was applied to analyse 
data across the studies. Subgroup and sensitivity analyses were per-
formed when heterogeneity was significantly moderate (I2 = 30 % to 60 
%) or high (I2 = 60 % to 90 %) (Higgins et al., 2003). 

Publication bias for outcomes with at least 10 studies was performed 
(Page et al., 2023), using funnel plots under the fixed effect model 
(Sterne et al., 2017). 

2.7. Subgroup analyses 

In the unregistered protocol, we planned to undertake subgroup 
analyses by sex (male, female and mixed) and age (adults, adolescents/ 
children) but found that there was not much variability across the 
studies. Consequently, we did not consider these two variables. When it 
was possible and meaningful to do so, subgroup analyses were under-
taken to examine differences between settings (prison, forensic unit, 
other), design (RCT, non-RCT), and whether the authors affiliated with 
the program conducted the evaluation (yes, no). To ensure subgroup 
analyses were meaningful, these analyses were undertaken where there 
was data from at least three studies for two main subgroups (James 
et al., 2020). For these categorical variables, a series of the analogue to 
ANOVA (with random effect model) were conducted. Additionally, we 
used an alternative method for testing for differences between sub-
groups, meta-regression. Jamovi version 2.2 software (The Jamovi 
Project, 2021) was used to examine whether categorical moderators 
such as the study design, setting, and authorś affiliation to the program 
had an impact on the effect of the program on the psychosocial out-
comes. Meta-regression analyses were computed only if 10 studies were 
included in the meta-analysis (Deeks et al., 2023a), without outliers 
under the random-effect model and using the restricted maximum 
likelihood (REML) method (Tanriver-Ayder et al., 2021). 

3. Results 

3.1. Study selection 

The database search identified 2830 records. An additional 114 re-
cords were identified from searching reference lists and correspondence 
with the program developer (Prof. Ross, and the reference lists). After 
removing duplicates, researchers screened 2415 titles/abstracts, and 
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excluded 2166 records. Following our inclusion criteria, we assessed 
250 full texts for eligibility for inclusion in the review and 29 eligible 
articles were identified. Two of these articles (Young et al., 2017, 2015) 
used the same sample, we thus treated them as one study (i.e., 28 studies 
and 29 articles). Five of these articles were excluded from the meta- 
analysis (but not from the systematic review) because the outcomes 
were included in less than five studies, the authors did not have the data 
to calculate the effect size, or did not respond to our email communi-
cation. Therefore, 28 studies (n = 4544) met the criteria for inclusion in 
the systematic review, and 23 studies (n = 2528) were included in meta- 
analyses comprising a total of 1210 R&R participants and 1318 controls. 
The study selection process is summarized in Fig. 1 below. 

3.2. Characteristics of included studies 

3.2.1. Participant characteristics 
Included studies comprised mainly adults (k = 19, 68 %) and male (k 

= 22, 78 %); one study included women (3 %), four studies (14 %) 
included adolescents, and three studies (11 %) included mixed pop-
ulations. These participants were mainly from the UK (k = 12, 43 %) and 
from Europe [Germany, Spain (k = 3 each, 11 %), Iceland, Netherlands, 
Switzerland, Sweden (k = 1 each, 3 %)], Canada, Chile, Iran (k = 1 each, 
3 %) and the USA (k = 3, 11 %). Most evaluations were conducted in 
forensic security units (k = 12, 43 %) and prison (k = 11, 39 %) settings, 
but two studies involved participants on probation (7 %) and Board of 
Pardons and Parolees (7 %), and one study in an education and care 

centre (3 %). 

3.2.2. Methodology characteristics 
Regarding the study methodology, eleven studies (39 %) were RCT’s 

and seventeen (61 %) were quasi-experimental studies. The statistical 
power was calculated in ten studies (36 %; Cornet et al., 2016; Cullen 
et al., 2012b; Cullen et al., 2012a; Kingston et al., 2018; Jotangia et al., 
2015; McDougall et al., 2009; Rees-Jones et al., 2012; Droppelmann 
et al., 2020; Yip et al., 2013; Young et al., 2017, 2015). The calculated 
sample size varies across these studies, but the most common sample size 
was 35 participants per group. However, six studies (60 %) did not 
achieve the target sample size (Cornet et al., 2016; Cullen et al., 2012b; 
Kingston et al., 2018; Jotangia et al., 2015; Sánchez de Ribera, 2015; 
Young et al., 2017, 2015), that is, the power was too low to determine 
effectiveness. Four studies (Baggio et al., 2020; Doyle et al., 2013; 
Redondo et al., 2012; Droppelmann et al., 2020) did not report the 
power calculation, although three studies (Baggio et al., 2020; Redondo 
et al., 2012; Sánchez de Ribera, 2015) acknowledged a small sample size 
and another study acknowledged adequate power (Doyle et al., 2013). 
Furthermore, seven out of twenty-eight studies (25 %) included a total 
sample size of <35 participants (range n = 16–1347). 

3.2.3. Program characteristics 
Twelve studies (43 %) applied the R&R and R&R2 versions, whereas 

six studies (21 %) applied versions of the program for individuals with 
ADHD and mental disorders. Conversely, 10 studies (36 %) applied 
derivatives of the R&R. Although the fidelity of the program was not 
exhaustively assessed in most of the studies, the fidelity was deemed 
acceptable in 13 studies (46 %), whereas one study reported several 
issues in the fidelity of the program. Half of the studies (k = 14) did not 
provide information on this topic. The program attrition rate ranged 
from 11 % to 52 % (average: 25 %) and 7 studies (25 %) did not report 
the attrition rate. Ten studies (36 %) included follow up periods, 
whereas more than half of studies did not (k = 18, 64 %). In addition, ten 
studies (36 %) reported that author(s) affiliated to the program were 
involved in the evaluation of the program (see Table 1). Finally, most of 
the studies reported mixed results, that is, improvements in some skills 
but not in others. 

3.3. Risk of bias 

A summary of the risk of bias for each study is provided in Appendix 
2. A significant agreement was found between raters (Cohen’s k was 
0.59, p < 0.001). Some items (SOR) achieved a k = 1. Fig. 2 displays the 
results of the risk of bias analysis for each of the items on the EPOC tool. 
The description of each risk of bias item is described below. 

3.3.1. Allocation sequence generation 
We considered seven studies (25 %) as high risk on how participants 

were assigned to the groups, whereas eight studies (29 %) were deter-
mined to be low risk and in 13 studies (46 %) the level of risk was 
unclear. 

3.3.2. Allocation concealment 
We categorized four studies (14 %) and 18 studies (64 %) as high and 

unclear risk, respectively. A further six studies (21 %) were low risk for 
allocation concealment. 

3.3.3. Baseline equivalence in the outcome measure 
A high risk of bias was assigned to 10 studies (36 %) for differences in 

any outcome at baseline, whereas 14 studies (50 %) and four studies (14 
%) were low and unclear risk, respectively. 

3.3.4. Baseline equivalence in other participant characteristics 
Overall, we classified 13 studies (46 %) as low risk on the baseline 

equivalence in participants’ characteristics, whereas seven studies (25 Fig. 1. PRISMA flow diagram of the search strategy.  
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Table 1 
Summary of characteristics of included studies in the systematic review and the meta-analysis.  

Author(s) 
(year) 

Country 
setting 

Author(s) 
affiliated to 

the 
program 

involved in 
evaluation 

Integrity of 
treatment 
fidelity 

Study 
design 

Statistical 
power 

calculated 

Treatment, 
Control 

group type, 
(n) 

Sample 
(age, sex) 

Program 
name 

Number 
of 

sessions 

Program 
dropouts 

(%) 

Follow 
up 

(months) 

Baggio et al., 
2020* 

Switzerland  

Prison 
No NR QE No 

T:129 
C(TAU):84 

Adults 
Male R&R2 14 NR None 

Berman, 2004* 
Sweden  

Prison 
No NR QE No 

T:212 
C(NR):451 

Adults 
Male R&R NR 23% None 

Clarke et al., 
2010* 

UK  

Forensic 
Security 

Unit 

No Acceptable QE No T:18 
C(TAU):17 

Adults 
Male 

R&R NR 17% None 

Cornet et al., 
2016* 

Netherlands  

Prison 
No NR QE Yes 

T:74 
C(WL):53 

Adults 
Male 

CoVa/ETS 20 30% None 

Cullen et al., 
2012a* 

UK  

Forensic 
Security 

Unit 

No Acceptable RCT Yes T:44 
C(TAU):40 

Male Adults R&R 36 50% 12 

Cullen et al., 
2012b* 

UK  

Forensic 
Security 

Unit 

No Acceptable RCT Yes T:42 
C(TAU):40 

Male 
Adults 

R&R 36 52% 12 

Curran & Bull, 
2009* 

UK  

Education 
and Care 
Centre 

No NR RCT No 
T:14 

C(WL):14 
Adolescents 

Boys 
Ross 

Programme NR 14% None 

Droppelmann 
et al., 2020* 

Chile  

Prison 
Yes Acceptable RCT No T:26 

C(TAU):41 
Adult 
Male 

R&R2 14 25% None 

Doyle et al., 
2013* 

UK 
Prison 

No NR QE No T:70 
C(TAU):56 

Male 
Adults 

ETS 
(Enhanced 
Thinking 

Skills) 

20 NR None 

Garrido & 
Sanchis, 
1991 

Spain 
Prison 

Yes NR QE No T:14 
C:13 

NR 
Adolescents 

Psychosocial 
competence 

program 
12 50% 3 

Garrido 
Genovés & 
Piñana, 
1996* 

Spain 
Prison 

Yes NR QE No T:9 
C:18 

Male Adults Prosocial 
Thinking 

38 NR 12 
18 

Gretenkord, 
2004* 

Germany 
Forensic 
Security 

Unit 

NR NR QE No 
T:11 
C:5 

Male 
NR R&R NR NR None 

Jotangia et al., 
2015* 

UK  

Forensic 
Security 

Unit 

Yes Acceptable QE Yes 
T:18 

C(TAU):20 
Female 
Adults R&R2MHP 36 11% 3 

Khodayarifard 
et al., 2010 

Iran 
Prison 

No NR RCT No 
T1:48 
T2:46 

C(WL):40 

Adults 
Male 

R&R 16 NR None 

Kingston et al., 
2018* 

Canada  

Prison 
No NR RCT Yes 

T:44 
C(TAU):36 

Adults 
Male R&R2 14 16% None 

McDougall 
et al., 2009* 

UK 
Prison 

No NR RCT Yes T:229 
C(WL):179 

Adult 
Male 

ETS 20 4% 3 

Pullen, 1996 US 
Probation 

Yes 
Several 

shortfalls 
reported 

RCT No T:20 
C:20 

Adolescents 
Male 

R&R 36 NR None 

Redondo et al., 
2012* 

Spain 
Probation 

No NR QE No T:17 
C(WL):11 

Adolescents 
Mixed 
(F:10 
M:23) 

PTP 40 hours 15% None 

Rees-Jones 
et al., 2012* 

UK  
Yes Acceptable QE Yes 

T:52 
C(TAU):45 

Adults 
Male R&R2MHP 16 22% 3 

(continued on next page) 
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%) and eight studies (29 %) were categorized as high and unclear risk, 
respectively. 

3.3.5. Incomplete outcome data 
Only one study (4 %) was categorized as high risk in differential 

attrition. Most of the studies, 14 studies (50 %) and 13 studies (46 %) 
were judged to be low risk and unclear, respectively. 

3.3.6. Blinding of outcome assessment 
Overall, we classified 18 studies (64 %) as low risk, whereas 8 studies 

(29 %) and two studies (7 %) were unclear and high risk, respectively, 
on how individuals collected the data. 

3.3.7. Protection against contamination 
Several studies reported that experimental groups were in the same 

setting but measures to avoid contamination were not mentioned, so this 

item was categorized as “unclear” in level of risk, resulting in 26 studies 
(93 %) being categorized as unclear. One study (4 %) was categorized as 
high and another study as low risk (4 %). 

3.3.8. Selective outcome reporting 
The assessment of this item was difficult because we did not have 

access to the protocols of the studies included in this review. Conse-
quently, we classified the majority of trials as having an unclear risk of 
bias for this item (24 studies; 86 %). However, we found a high risk of 
SOR in two studies (7 %) even though we could not access the protocol, 
and another two studies were judged as low risk (7 %). 

3.4. Effect of the program: meta-analysis 

After accounting for missing information, and outcomes included in 
less than five studies (i.e., disruptive behavior, coping strategies, locus of 

Table 1 (continued ) 

Author(s) 
(year) 

Country 
setting 

Author(s) 
affiliated to 

the 
program 

involved in 
evaluation 

Integrity of 
treatment 
fidelity 

Study 
design 

Statistical 
power 

calculated 

Treatment, 
Control 

group type, 
(n) 

Sample 
(age, sex) 

Program 
name 

Number 
of 

sessions 

Program 
dropouts 

(%) 

Follow 
up 

(months) 

Forensic 
Security 

Unit 
Sánchez de 

Ribera, 
2015* 

UK  

Prison 
No NR QE Yes T:29 

C (WL):39 
Adult 
Male 

TSP 19 NR None 

Van Voorhis 
et al., 2001a 

USA  

Board of 
Pardons and 

Parolees 

No Acceptable RCT No 
T: 232 

C(TAU): 
236 

Adults 
Male 

Georgia 
Cognitive 

Skills 
Program 

35 40% 3, 6, 9 

Van Voorhis 
et al., 2001b 

USA  

Board of 
Pardons and 

Parolees 

No Acceptable RCT No 

Parolees: 
T:574 C 

(TAU):581 
Pre-release: 

T: 104 
C(TAU):88 

Adults 
Male 
Mixed 

(Male:49% 
Female:5%) 

Georgia 
Cognitive 

Skills 
Program 

35 31% 
3, 6, 9, 

12 

Wettermann 
et al., 2012* 

Germany  

Forensic 
Psychiatric 

Clinic 

No NR QE No T:14 
C(TAU):17 

Adult 
Male 

R&R 36 20% None 

Wettermann 
et al., 2020* 

Germany  

Forensic 
Psychiatric 

Hospital 

No Acceptable QE No 

T:47 
C(TAU):28 

C(DBT- 
F):34 

Adult 
Male R&R 36 11% None 

Yip et al., 
2013* 

UK  

Forensic 
Security 

Unit 

Yes Acceptable QE Yes T:30 
C(TAU):29 

Adult 
Male 

R&R2MHP 16 20% None 

Young et al., 
2010* 

UK  

Forensic 
Security 

Unit 

Yes Acceptable QE No T:34 
C(WL):12 

Adult 
Male 

R&R2M 16 35% None 

Young et al., 
2012* 

UK  

Forensic 
Security 

Unit 

Yes Acceptable QE No 
T:16 

C(TAU):15 
Adult 
Male R&R2 ADHD 15 24% None 

Young et al., 
2015, 2017* 

Iceland  

Forensic 
Security 

Unit 

Yes Acceptable RCT Yes T:33 
C(TAU):34 

Adult 
Mixed 
(F:62 
M:33) 

R&R2 ADHD 15 48% 3 

Note: ADHD: Attention deficit and hyperactivity disorder; DBT-F: Dialectical Behavioral Therapy– Forensic; EF: Executive Functioning; ETS: Enhanced Thinking Skill 
program; F: Female; M: Male; NR: Not reported; PTP: Prosocial Thinking Program; QE: Quasi-experimental; RCT: Randomized controlled trial; R&R: Reasoning & 
Rehabilitation; TAU: Treated as usual; TSP: Thinking Skills Program; UK: United Kingdom; US: United States; WL: Wait list. 
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control, ADHD, self-esteem, anxiety, depression, life quality and satis-
faction, interpersonal problems, accepting responsibility, substance use 
in prison, external attribution, sense of coherence and executive func-
tioning), a total of 23 studies were eligible for inclusion in our meta- 
analysis. The overall effects of the R&R found for each primary 
outcome are described below (see Table 2). Subgroup analyses were 
only conducted if there was evidence of significant heterogeneity and if 
there were enough studies. 

Regarding the short, medium and long-term effects, when we 
examined the impact of the R&R (i.e., >3 months after finishing the 
program), the benefits of the interventions were less clear. The effect 
was non-statistically significant for violent behavior (SMD = − 0.14; 95 
% CI: − 0.34 to 0.07) and anger/hostility (SMD = 0.11; 95 % CI: − 0.19 to 
0.41). However, these findings must be interpreted with caution since 
the analysis is based on three and two studies respectively, and the 
follow up period was from 3 to 12 months. 

Finally, there were not enough studies or data available for exam-
ining the effect of the program on secondary outcomes included in our 
protocol such as job attainment, drugs/alcohol consumption and 
financial management. Three studies reported life quality (Young et al., 

2015), life satisfaction (Young et al., 2017) and substance use in prison 
(Cullen et al., 2012b) but these outcomes were not included in the meta- 
analysis because they were reported in less than five studies (for the 
effect size of these and other outcomes, see Appendix 3). Below we 
describe the results of the meta-analysis for the primary outcomes most 
reported across the studies. 

3.4.1. Effect of the R&R on (social) problem solving 
Fourteen studies (Clarke et al., 2010; Cullen et al., 2012a; Curran & 

Bull, 2009; Doyle et al., 2013; Garrido Genovés & Piñana, 1996; Gre-
tenkord, 2004; Jotangia et al., 2015; McDougall et al., 2009; Redondo 
et al., 2012; Rees-Jones et al., 2012; Wettermann et al., 2012; Yip et al., 
2013; Young et al., 2012, 2010) were included in the analyses examining 
an improvement in social problem solving post-treatment. A significant 
small effect for the treatment group was found (SMD = 0.41, 95 % CI: 
0.14 to 0.68; p = 0.003), with evidence of moderate heterogeneity (χ2 =

40.30, p < 0.001, I2 = 68 %). When we added the three studies that used 
executive functioning tasks to measure problem solving skills (Cornet 
et al., 2016; Sánchez de Ribera, 2015; Wettermann et al., 2020), a sig-
nificant small effect for the treated group was found (SMD = 0.26, 95 % 
CI: 0.07 to 0.45; p = 0.009), with significant heterogeneity (χ2 = 47.31, 
p < 0.001, I2 = 62 %). Additionally, when we conducted a sensitivity 
analysis removing three outliers (Clarke et al., 2010; Curran & Bull, 
2009; Garrido Genovés & Piñana, 1996) the effect remained significant 
(SMD = 0.12, 95 % CI: 0.00 to 0.24; p = 0.04) with non-significant 
heterogeneity (χ2 = 16.07, p = 0.38, I2 = 7 %) (See Fig. 3). After 
excluding trials with high or unclear risk of bias ratings for allocation 
concealment or for blinding of outcome assessment (Clarke et al., 2010; 
Cornet et al., 2016; Curran & Bull, 2009; Garrido Genovés & Piñana, 
1996; Gretenkord, 2004; Rees-Jones et al., 2012; Wettermann et al., 
2012, 2020; Yip et al., 2013; Young et al., 2012, 2010), the small effect 
remains significant (SMD = 0.21, 95 % CI: 0.04 to 0.37; p = 0.01) and 
the heterogeneity is not significant (χ2 = 6.14, p = 0.29, I2 = 19 %). 

Subgroup and meta-regression analyses were not conducted because 
the heterogeneity was not significant. 

3.4.2. Effect of the R&R on impulsivity & inhibition 
The thirteen studies (Berman, 2004; Cullen et al., 2012a; Doyle et al., 

2013; Droppelmann et al., 2020; Gretenkord, 2004; Jotangia et al., 
2015; McDougall et al., 2009; Redondo et al., 2012; Rees-Jones et al., 
2012; Wettermann et al., 2012; Yip et al., 2013; Young et al., 2012; 

Fig. 2. Risk of bias in included studies based on EPOC risk of bias tool. Note: AC, allocation concealment; AS, allocation sequence; BC, baseline equivalence on 
participant characteristics; BE, baseline equivalence on outcomes; BOA, blind outcome assessment; CP, contamination protection; ID, incomplete outcome data; SOR, 
selected outcome reporting. 

Table 2 
Meta-analyses results for each psychosocial and behavioral outcome (k ≥ 5).  

Outcome (RM) k SMD [95 % 
CI] 

p 
value 

Chi2 I2 

(%) 

(Social) Problem solving  17 0.26 
[0.07, 0.45]  

0.009 47.31***  62 

Impulsivity/inhibition  16 0.27 
[0.09, 0.45]  

0.003 73.27***  71 

Violence/aggression  11 0.38 
[0.13, 0.63]  

0.003 34.27***  68 

Anger/hostility  7 0.25 
[0.04, 0.46]  

0.02 9.12**  34 

Empathy/social perspective 
taking  

7 0.35  
[0.10, 0.60]  

0.007 14.63  38 

Criminal attitudes  7 0.20  
[− 0.01, 

0.41]  

0.07 18.00*  56 

Note: RM: random effect model; k: number of studies. These results include 
outliers. 

* p < 0.05. 
** p < 0.01. 
*** p < 0.001. 
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Young et al., 2015) included in the analyses showed a reduction in 
impulsivity post-treatment. We found a significant small effect for the 
treatment group (SMD = 0.29, 95 % CI: 0.07 to 0.51; p = 0.009) with 
significant heterogeneity (χ2 = 61.65, p < 0.001, I2 = 74 %). When we 
included the three studies that assessed inhibition using executive 
functioning tasks (Cornet et al., 2016; Sánchez de Ribera, 2015; Wet-
termann et al., 2020), we found a very similar effect (SMD = 0.27, 95 % 
CI: 0.09 to 0.45; p = 0.003) with significant high heterogeneity (χ2 =

73.27, p < 0.001, I2 = 71 %) (See Fig. 4). Sensitivity analysis excluding 
studies with risk of bias for allocation concealment or for blinding of 
outcome assessment (Cornet et al., 2016; Gretenkord, 2004; Rees-Jones 
et al., 2011; Wettermann et al., 2012; Yip et al., 2013) yield a significant 
moderate effect (SMD = 0.30, 95 % CI: 0.19 to 0.40; p < 0.001) with 
significant heterogeneity (χ2 = 48.41, p < 0.001, I2 = 69 %). 

Subgroup analyses found that study design (χ2 = 0.02, p = 0.90, I2 =

0 %), setting (χ2 = 2.60, p = 0.27, I2 = 23 %) and authors’ affiliation to 
the program (χ2 = 3.59, p = 0.17, I2 = 44.3 %) did not show significant 
differences between each subcategory in each group, and meta- 
regression analyses corroborated it by showing that none of these 
moderators had an impact on the program effectiveness and 

impulsivity/inhibition (study design: b = 0.03, SE = 0.20, Z = 0.16, p =
0.88; setting: b = − 0.12, SE = 0.16, Z = − 0.76, p = 0.45; authors’ 
affiliation: b = 0.26, SE = 0.17, Z = 1.53, p = 0.13). 

Only two studies evaluated the effect of impulsivity after 3 months 
(Young et al., 2015) and 12 months (Cullen et al., 2012a), and the effect 
was significantly positive (SMD = 0.46, 95 % CI: 0.02 to 0.89; p = 0.04) 
with non-significant heterogeneity (χ2 = 3.66, p = 0.16, I2 = 45 %). 

3.4.3. Effect of the R&R on violent attitudes, aggressiveness, and antisocial 
traits 

Eleven studies (Baggio et al., 2020; Cullen et al., 2012b; Doyle et al., 
2013; Droppelmann et al., 2020; Jotangia et al., 2015; Redondo et al., 
2012; Rees-Jones et al., 2012; Yip et al., 2013; Young et al., 2017, 2012, 
2010) were included in the analyses examining a reduction of violent 
attitudes and aggressiveness post-treatment. A significant small effect 
for the treatment group was found (SMD = 0.38, 95 % CI: 0.13 to 0.63; p 
= 0.003), with evidence of high and significant heterogeneity (χ2 =

34.27, p < 0.001, I2 = 68 %). Additionally, when removing the outlier 
(Redondo et al., 2012) the R&R reduced violence significantly in the 
treated group (SMD = 0.30, 95 % CI: 0.09 to 0.51; p = 0.005), with 

Fig. 3. Forest plot for (social) problem solving outcome. Note: Outliers excluded (i.e., Clarke et al., 2010; Curran & Bull, 2009; Garrido Genovés & Piñana, 1996) of 
this analysis. 

Fig. 4. Forest plot for impulsivity & inhibition outcome. Note: In this analysis, the inhibition tasks and the impulsivity/carelessness subscale of the Social Problem- 
Solving Inventory and the Antisocial Personality Questionnaire were included. 
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significant heterogeneity (χ2 = 21.87, p = 0.02, I2 = 54 %) (See Fig. 5), 
and the studies with risk of bias (Cullen et al., 2012b; Doyle et al., 2013; 
Jotangia et al., 2015; Redondo et al., 2012; Rees-Jones et al., 2012; 
Young et al., 2010) showed a significant medium effect size (SMD =
0.40, 95 % CI: − 0.10 to 0.70; p = 0.009) with significantly high het-
erogeneity (χ2 = 16.66, p = 0.01, I2 = 64 %). 

Four studies (Cullen et al., 2012b; Jotangia et al., 2015; Rees-Jones 
et al., 2012; Young et al., 2017) included a follow up period ranging 
from 3 to 12 months. In this case the effect size was non-significantly 
small (SMD = 0.18, 95 % CI: − 0.09 to 0.44; p = 0.19), as well as non- 
significant in heterogeneity (χ2 = 6.15, p = 0.19, I2 = 35 %). 

Subgroup analyses (without the outlier) were conducted to examine 
the sources of heterogeneity, but none contributed it (setting: χ2 = 0.08, 
p = 0.77, I2 = 0 %; design: χ2 = 1.54, p = 0.21, I2 = 35.2 %; authors’ 
affiliation to the program: χ2 = 0.01, p = 0.10, I2 = 0 %), and meta- 
regression analyses corroborated that these variables did not moderate 
the program effectiveness in reducing violence (study design: b = 0.34, 
SE = 0.20, Z = 1.67, p = 0.09; setting: b = − 0.09, SE = 0.24, Z = − 0.37, 
p = 0.71; authors’ affiliation: b = 0.02, SE = 0.23, Z = 0.10, p = 0.92). 

3.4.4. Effect of the R&R on anger and hostility 
Seven studies (Baggio et al., 2020; Cullen et al., 2012a; Doyle et al., 

2013; Jotangia et al., 2015; Rees-Jones et al., 2012; Yip et al., 2013 and 
Young et al., 2012) were included in the analyses examining a reduction 
in anger and hostility post-treatment. We found that the R&R program 
significantly reduced violence and hostility (SMD = 0.25, 95 % CI: 0.04 
to 0.46; p = 0.02) and heterogeneity was small and non-significant (χ2 =

9.12, p = 0.17, I2 = 34 %) (see Fig. 6), therefore subgroup analyses were 
not conducted. Sensitivity analysis removing studies with risk of bias 
(Rees-Jones et al., 2012) yielded a significantly higher effect (SMD =
0.33, 95 % CI: 0.14 to 0.52; p < 0.001) with no significant heterogeneity 
across the studies (χ2 = 5.94, p = 0.31, I2 = 16 %). 

3.4.5. Effect of the R&R on empathy/social perspective taking 
Seven studies (Berman, 2004; Cullen et al., 2012a; Droppelmann 

et al., 2020; Garrido Genovés & Piñana, 1996; Gretenkord, 2004; 
Redondo et al., 2012; Wettermann et al., 2012) were included in the 
analyses examining an improvement in empathy and social perspective 
taking post-treatment. We found that the R&R program significantly 
improved empathy and social perspective taking (SMD = 0.35, 95 % CI: 
0.10 to 0.60; p = 0.007), and the heterogeneity was not significant 
across the studies (χ2 = 14.63, p = 0.10, I2 = 38 %) (See Fig. 7). When 
removing one outlier (Garrido Genovés & Piñana, 1996), the effect re-
mains significant between groups (SMD = 0.33, 95 % CI: 0.14 to 0.51; p 
< 0.001), with no substantial heterogeneity among studies (χ2 = 7.70, p 
= 0.46, I2 = 0 %) (See Fig. 7); subgroup analyses were therefore not 
undertaken. 

Sensitivity analysis removing the studies with risk of bias (Garrido 
Genovés & Piñana, 1996; Gretenkord, 2004; Wettermann et al., 2012) 
yielded a similar significant effect (SMD = 0.37, 95 % CI: 0.17 to 0.58; p 

< 0.001), and the heterogeneity remained non-significant (χ2 = 5.03, p 
= 0.28, I2 = 20 %). 

3.4.6. Effect of the R&R on criminal attitudes 
We included seven studies (Berman, 2004; Clarke et al., 2010; Cullen 

et al., 2012a; Kingston et al., 2018; McDougall et al., 2009, Redondo 
et al., 2012 and Wettermann et al., 2012) in the analyses examining a 
reduction in criminal attitudes and sentiments post-treatment. We found 
a non-significant small effect (SMD = 0.20, 95 % CI: − 0.01 to 0.41; p =
0.07) with significant heterogeneity (χ2 = 18.00, p = 0.02, I2 = 56 %) 
(See Fig. 8). Sensitivity analysis removing studies with risk of bias 
(Clarke et al., 2010; Wettermann et al., 2012) yielded a similar effect 
(SMD = 0.19, 95 % CI: − 0.03 to 0.41; p = 0.09) with significant het-
erogeneity (χ2 = 14.54, p = 0.02, I2 = 59 %). 

Despite the significant heterogeneity, subgroup analysis was only 
meaningful for the study design, as the authors’ affiliation and the 
setting were not present in enough studies to serve as subcategories. We 
found no subgroup differences for the study design (χ2 = 0.90, p = 0.34, 
I2 = 0 %), and the meta-regression analysis was not undertaken because 
of the small number of studies. 

3.5. Publication bias 

Publication bias was performed for (social) problem-solving, 
impulsivity, and violence and aggression. The funnel plots in Fig. 9 
indicate that publication bias is present in the analysis of effect sizes of 
violence and aggressiveness but not for social problem solving and 
impulsivity/inhibition, as the studies do not fall symmetrically around 
the mean effect size in the top part of the plot (with low standard errors) 
(Borenstein et al., 2009). 

4. Discussion 

To our knowledge, this is the first systematic review and meta- 
analysis that has examined the effect of the R&R program on the psy-
chosocial skills of individuals who committed offenses. The meta- 
analysis included 23 studies with a total of 2528 participants and 
pooled effect estimates suggest small to moderate effect sizes in favor of 
R&R on a range of outcomes when compared to no treatment, TAU, or 
other program arms. This review provides evidence that the R&R is 
partially effective in improving some behaviors and psychosocial skills, 
as well as in reducing recidivism (Tong and Farrington, 2006). Due to 
the limited data, it is unclear whether these effects are maintained over 
time. 

Our results comparing the R&R to waiting list/usual/alternative 
service are consistent with the findings of previous systematic reviews 
and meta-analyses of the effectiveness of cognitive behavioral programs 
in reducing reoffending in adolescents, adults, men and women (Galway 
et al., 2022; Kim et al., 2013; Lipsey et al., 2007; Pearson et al., 2002), 
which reported small and moderate effects in favor of the treated group. 

Fig. 5. Forest plot for violence and aggressiveness outcome. Note: Outlier excluded (i.e., Redondo et al., 2012) of this analysis.  
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However, R&R, compared with other cognitive behavioral programs, 
showed no significant advantage (Lipsey et al., 2007). 

Thus, the results of this review and previous reviews show that 
compared to wait-list or usual service, R&R appears to have a beneficial 
effect. Furthermore, the levels of heterogeneity in three outcomes (i.e., 
social problem solving, violence/aggressiveness, social perspective 
taking/empathy, and criminal attitudes) were significantly high but the 
effect was not moderated by the study design, the setting nor the au-
thors’ affiliation to the program. Future studies should examine the role 
of different factors which have been associated with the effectiveness of 
the programs such as demographic characteristics, facilitator skills and 
training, prison environment, levels of motivation, and levels of risk of 
reoffending (Auty & Liebling, 2019; Olver et al., 2011). 

The program did not have an effect on criminal attitudes. This 
finding was unexpected, and a possible explanation is the measure used 

in one study (Wettermann et al., 2012) which was based on interviews 
assessing prosocial skills, and unexpectedly the control group showed 
higher prosocial skills than the treated group. This might be explained 
by deceit and/or manipulation by the control group. When this study 
was excluded from the analysis, the effect was significantly positive for 
the treated group, that is, the program significantly reduced the criminal 
attitudes of the participants. 

Although RCTs are considered the “gold standard” method to mea-
sure the impact of programs with individuals who commit offenses, 
there are potential issues owing to conflicts between the demands of 
research design and the realities of practice (Hollin & Palmer, 2009). 
There has been a debate about whether there is difference between RCTs 
and quasi-experimental designs (see Hollin & Palmer, 2009). However, 
it has been suggested that a high-quality quasi-experimental design is a 
satisfactory alternative when randomization is not possible (Farrington 

Fig. 6. Forest plot for anger and hostility outcomes.  

Fig. 7. Forest plot for empathy and social perspective taking outcome. Note: Outlier excluded (i.e., Garrido Genovés & Piñana, 1996) of this analysis.  

Fig. 8. Forest plot for criminal attitudes & sentiments outcome.  
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& Jolliffe, 2002). In this study, the design did not have an impact on the 
results reported. 

It is noteworthy that two studies from the USA and Chile reported 
that some null findings might be owing to the instrument used to mea-
sure outcomes (Droppelmann et al., 2020; Van Voorhis et al., 2001a, 
2001b). Both studies reported that the psychometric properties of the 
scales (Chronbach’s alpha) were weak, and differences across groups 
were minimal (Droppelmann et al., 2020; Van Voorhis et al., 2001a, 
2001b). Authors speculated that either the instruments were not widely 
tested or validated, or the instrument simply may not be sensitive to 
change, and the tests may not be adequately corresponding to the aims 
of the intervention. However, both studies reported positive effects in 
the reduction of recidivism. Another study (Berman, 2004) stated that 
“tests assessing the direct acquisition of cognitive and social skills, such as 
those recommended by program authors (Ross & Fabiano, 1985), were not 
included” (p. 89). Furthermore, Pullen (1996) reported different results 
depending on the measures used, and Cornet et al. (2016) included a 
limitation about the reliability and sensitivity of some measures, which 
might have reduced the significance of some scores. Therefore, future 
studies should not only explore which outcomes of the program are 
related to recidivism but also aim to develop an assessment tool that 
practitioners can use to measure the outcomes and reduce the variability 
of outcomes and scales used across studies, making the results of the 
intervention comparable. 

4.1. Practical implications 

Research shows that some factors including impulsivity, substance 

abuse, criminal attitudes, antisocial personality disorder, antisocial 
peers, employment, and accommodation status correlate with crime 
(Bonta & Andrews, 2017; Ellis et al., 2019). Moreover, research high-
lights the importance of applying and tailoring interventions both in 
prison and in the community to reduce reoffending. However, the black 
box of the programs, that is, for whom and how they work is not well 
understood mainly because most of the meta-analytic reviews on pro-
gram effectiveness for individuals who commit crime are focused on 
reoffending. 

Although our results must be cautiously considered, the evidence 
reported in this review suggests that the R&R is effective in reducing 
violence, anger and impulsivity and improving (social) problem solving 
and perspective taking/empathy. It is important to note that these re-
sults are mainly applicable to the UK, where most of the participants 
were selected. However, this fact should encourage scholars to conduct 
evaluations in other countries where the program is implemented such 
as Canada, India, Mexico, and the US; and in the case of Spain, re- 
evaluate the program since it was evaluated in 1996. 

4.2. Limitations 

There are several limitations in this review. First, the number of 
studies included is relatively small, especially medium- and long-term 
studies and studies comparing R&R with an inactive control group. 
Despite the worldwide implementation of the R&R program (and its 
derivatives) to reduce recidivism, we were not able to find enough 
studies to conduct a meta-analytical analysis on some other outcomes 
related to offending and recidivism such as executive functioning 

A) Funnel plot for social problem solving B) Funnel plot for violence/aggressiveness

C) Funnel plot for impulsivity/inhibition

Fig. 9. Publication bias analysis for outcomes with k ≥ 10 based on the fixed-effect model. A) Funnel plot for social problem solving B) Funnel plot for violence/ 
aggressiveness C) Funnel plot for impulsivity/inhibition. 
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(Sánchez de Ribera et al., 2022; Spenser et al., 2019), and subgroup 
analyses based on participants’ characteristics and program fidelity 
were not possible due to lack of variability across the studies and in-
formation, respectively. More data on specific outcomes would have 
enabled more robust findings and details on what works best in certain 
contexts. Additionally, quasi-experimental studies might be affected by 
confounding factors, increasing the likelihood of alternative explana-
tions for observed effects (Sherman et al., 2002), and some biases were 
reported across the experimental studies, especially allocation sequence 
and concealment, incomplete data, contamination protection, and se-
lective outcome reporting. Moreover, our study selection was also 
limited to studies written in English and Spanish language, and we did 
not include books and book chapters. Therefore, we do not rule out the 
possibility that studies published in this format or in other languages 
were missed, and might be the cause for the publication bias reported in 
this study. However, of the 20 included studies in the meta-analysis, 
only one was conducted in a non-Western population (Anonymous for 
review, 2020). Whether these findings are generalizable to Asian, Afri-
can and Latin-American offenders remains to be documented. 

5. Conclusion 

Our findings suggest that the R&R program (and its derivatives) is 
effective in improving some psychosocial skills, and in turn, it can 
reduce recidivism. However, questions still remain (i.e., the medium- 
long term effects on some outcomes, the effect on different types of of-
fenders, and different comparison groups) due to the small number of 
studies included. Additionally, we must be cautious owing to several 
limitations, which were mainly related to risk of bias and the diversity of 
outcomes reported across the studies. Future studies should examine the 
role of moderators (i.e., contextual factors) on the underlying mecha-
nisms of the program. Additionally, evaluations need to draw on shared 
outcomes using common measures to corroborate the validity of these 
results. 
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