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Abstract

Academic understanding of women’s gendered pathways into the criminal justice system has grown signifi-
cantly over the last 20 years. Allied to this development has been an increasing number of gender responsive
practices and interventions designed to address the needs of criminal justice-involved women. This meta-
analysis summarizes the trends in 71 interventions extracted from 64 papers involving justice involving
women. Subgroup analysis and meta-regression were used, which shows that gender responsive interven-
tions are up to 42% more effective compared to gender neutral, even when controlling for several covariates.
Other findings in our paper demonstrate features of interventions, such as intervention, format, focus, and
length, that appear to be effective in reducing recidivism for criminal justice involved women. Our findings
strengthen the case for investment in gender responsive interventions and diversion programs.

Introduction

The question of effective interventions for criminal justice involved (CJI) women rose to prominence in both
academic and policy circles from the end of the 1990s. This issue was prompted by rising female prison
populations that outstripped the growth in the male prison estate in many advanced industrialized countries
and coalesced with the emergence of the ’what works’ agenda in criminal justice policy. Whilst some writers
attempted to adapt male centric models to explain and respond to female offending, others sought to develop
gender specific approaches. The work of Bloom et al. (2003) offered a framework of principles that has since
influenced the delivery of a growing number of gender responsive services/interventions for CJI women.
Running alongside these policy and practice developments is an evolving evidence base. As Van Voorhis.
(2022) suggests, we now have a greater understanding of: (a) the distinct gendered pathways that women
take into the criminal justice system (Brennan & Jackson, 2022; Brennan et al., 2012); (b) the specific
gendered needs that, if unaddressed, are predictive of criminal justice involvement (Van Voorhis, 2012); (c)
the interventions and case management practices that produce optimal results for CJI women (Gobeil et al,.
2016). This paper focuses on the later point and seeks to evaluate ’what works’ for CJI women.

The existing literature suggests that interventions which target either ’criminogenic needs’ or ’gendered needs’
of CJI women demonstrate a greater impact on recidivism when compared to standard treatment (Prison
and Probationary Supervision). In short, doing something appears to be more effective than the status quo
(Gobeil et al., 2016). Perhaps then, a more relevant question that our paper seeks to address, is: ’what
might work best’ for CJI women? To some extent, the meta-analysis undertaken by Gobeil et al. (2016)
provides some insights into this question – offering statistically tentative support for the contention that
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gender responsive approaches are more effective than gender neutral interventions. Beyond these headline
findings, important gaps remain in our understanding. Specifically, a deeper understanding of why and for
whom these interventions work is critical to developing our knowledge of what works best.

What is a Gender Responsive Intervention?

Gender responsive approaches recognize women’s distinct needs, psychological development and life expe-
riences. Interventions should be designed specifically with these differences in mind. Consequently, Bloom
et al. (2003) suggest three related theoretical frames that should inform gender responsive practice. First,
Relational Theory, posits the importance of relationships specifically to women and the sense of self de-
veloped through the connections they make with others (Covington, 1998). Second, a Theory of Addiction,
which recognizes that women use substances as a means to make or sustain connections to others, or, to
mask the pain of non-mutual, abusive relationships (Covington & Surrey, 1997). Third, a Theory of Trauma
which views trauma as a disease of disconnection, and therefore recovery necessarily involves creating safe
spaces whereby women might heal through connection to others (Herman, 1992); In addition, we would add
a fourth dimension, a Theory of socio-economic marginalization, necessary to understand the material forms
of disconnection CJI women experience that significantly frame and determine their life chances (Morash et
al., 2022). Specifically, this would acknowledge the gendered patterning of economic resources and opportu-
nities, and the disproportionate economic/emotional burden that socially ascribed roles place onto women.
Following the principles set by Bloom et al (2003) and others, a number of gender responsive programs
have developed in the intervening years. Drawing on these interventions we identify four key components of
established gender responsive practice:

1. Gender Responsive Interventions Must Primarily Address Women’s Pathways Into the
Criminal Justice System.

It is widely believed that women offend for different reasons to men. The literature suggests three gender
specific pathways which shape entry into the criminal justice system: the Victimization pathway highlights
the impact of childhood abuse on adult experience of poor mental health (PTSD, depression or anxiety)
and substance use issues that act as drivers of criminal justice involvement (Daly, 1992); the Relational
pathway documents the inter-relationship between dysfunctional and damaging intimate relationships which
renders women vulnerable to patterns of co-offending with abusive partners (Covington, 1998); the Deep
marginalization pathway identifies a pattern of poverty, homelessness, and social exclusion which means that
some women offend due to a combination of economic necessity and the opportunities provided through
their proximity to criminogenic networks (Richie, 2001; 2018). Gender responsive interventions should seek
to disrupt these pathways with programs that simultaneously address constellations of inter-related needs.

2. A Gendered Assessment of Needs and Strengths Should Inform Individualized Treat-
ment/Service Provision.

The personal histories of CJI women exhibit key differences to their male counterparts in terms of substance
use, trauma, mental illness, parenting stress, employment histories and housing situations. These histories
and the needs that arise from them extend beyond the ’Central 8’ criminogenic needs (Andrews & Bonta,
2010) and consequently traditional assessment tools fail to capture the gendered needs of women. Hence,
gendered assessment tools such as the Women’s Risk Needs Assessment are critical to the accurate and
comprehensive identification of service users’ ’needs’ so that appropriate holistic service provision may be
determined (Van Voorhis et al, 2010). Alongside needs, gendered assessments should identify the many
’strengths’ that CJI women exhibit and the positive relationships they draw on to navigate the challenges in
their daily lives – so that these may be built on as known protective factors against the drivers of reoffending
(ibid). Moreover, most CJI women have had exposure to controlling relationships and social marginalization,
and consequently experience lower levels of self-worth; meaning that motivational interviewing is a critical
feature of assessment/casework approaches to re-build self esteem (Miller & Rollnick, 2012).
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3. Delivery Methods and Goals of Gender Responsive Interventions.

a) G iven that many CJI women present with complex needs, gender responsive interventions
should be sensitive to dual or multiple treatment needs, addressing several related needs simultaneously. b)
Gender responsive interventions should be multi modal in nature using a range of methods and practices to
holistically address multiple needs (Bloom, et al., 2003). They should seek to address the ’whole person’, not
just isolated cognitive processes, and specifically in the case of women, should be minded towards the need
to be positively connected to others. c) Services should be both ’designed by’ and ’designed for’ the women
who use them to ensure their engagement and to logically enhance the potential for their success (Bloom et
al., 2003). Finally, gender responsive interventions should promote women’s journeys towards an ultimate
goal of critical autonomy (Bloom et al., 2003). Thus, programs should aim to develop vocational and life
skills, as well as to provide access to resources and opportunities, so that CJI women might eventually lead
healthier and more fulfilling lives, of their own choosing (Van Voorhis et al., 2010).

4. An Environment Designed for a Gender Responsive Intervention.

Gender responsive interventions must take place within a physically and psychologically safe space, where
service users are treated with respect and do not feel judged by those supporting them. Importantly, this
space should not reflect the conditions or reproduce the emotions associated with control and abuse found
within women’s personal histories. Thus, these spaces should be women only and should have staff and
mentors with whom the women can relate to in terms of lived experience and background. Critical to
creating such an environment is the extent to which interventions are trauma informed, in so far as staff
can identify and understand the consequences of trauma and potential triggers that might re-traumatize.
Treatment and healing are more likely to occur within safe, nurturing, and consistent environments.

’What Works’ for Criminal Justice Involved Women

It is well established in the extant literature that an intervention that is designed to address either identifiable
’criminogenic needs’ or broader ’gendered needs’ is preferable to treatment as usual (standard prison and/or
probationary supervision) (Gobeil et al., 2016). That said, where this consensus unravels is the extent to
which interventions that might be categorized as either ’gender neutral’ or ’gender responsive’, perform in
relation to one another in reducing re-offending for CJI women. This speaks to a broader set of debates over
the relevance of gendered pathways and distinct gendered needs/strengths to the design of interventions to
address female offending. In particular, these debates have focused on the appropriateness of the Risk Needs
Responsivity (gender neutral) model to the experiences and life histories of CJI women.

Gender Neutral Interventions – Risk Needs Responsivity Model

In this section we review the core principles of the Risk Needs Responsivity Model as a key influence on
the design of gender neutral Interventions. Taking elements each in turn. The Risk principle suggests that
the form and intensity of interventions should be designed to address a sliding scale of risk. Thus, as the
offending risk increases, the treatment dosage should be raised incrementally. There is an intuitive appeal
to the risk principle, however, whether this is appropriate for CJI women requires further consideration.
The fact that CJI women tend to present with multiple needs whilst demonstrating disproportionately lower
levels of risk in terms of criminal harms, somewhat problematizes this logic. Moreover, as Messina & Esparza
(2022) note that intervention dosage (length and intensity) may be less significant than is assumed by RNR,
rather more critical factors are: the appropriateness of the content of the intervention; and the applicability
to the needs of the target population.

This leads neatly onto the most debated aspect of RNR in relation to women, which is the Need principle.
According to this principle, reductions in recidivism can only be achieved by addressing dynamic risk factors
that are probabilistically linked to future offenses. According to Andrews & Bonta (2010), eight central
dynamic needs/risk factors drive criminal behavior, which are comprised of the ’Moderate 4’ indirect factors
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(poor/family relationships; lack of education/employment; lack of pro-social leisure time; substance use)
and the ’Big 4’ (anti-social personality; anti-social cognition; anti-social behavior and anti-social associates)
as direct predictors of recidivism. The ’Central 8’ needs/risks are purported to be consistent across age,
ethnicity, and gender, however, several critiques suggest that the ’Central 8’ are inappropriately generalized to
women (Blanchette & Brown, 2006). Moreover, as Salisbury et al. (2016) suggest, even where the ’Central 8’
might be effective predictors for women of recidivism, validity is significantly improved through the inclusion
of gender responsive needs. Factors that do not feature in the ’Central 8’, particularly static factors, such
as childhood and adulthood physical and sexual abuse, play a key contextual role in offending behaviors.
Consequently, the RNR needs principle fails to account for the critical relationship between criminogenic
needs and, as Messina & Esparza (2022) put it, ’destabilizing factors’ common to the lives of many CJI
women. As Brennan et al’s (2012) work suggests, for the few CJI women who exhibit characteristics aligned
to the ’Central 8’, it is likely that gender neutral interventions are effective; however, for the vast majority of
system involved women who present with different needs/risk profiles to men, these interventions are unlikely
to be optimal.

The Responsivity principle asserts that intervention formats should be matched to the learning styles, ca-
pacities and characteristics of the individual who is subject to treatment (Andrews & Bonta, 2010). Yet,
the contextual influence of gender is often lost here, and in particular the role of trauma and the relational
nature of substance use and violence in women’s lives. (Messina & Esparza, 2022). Ultimately, these factors
for many CJI women will determine the effectiveness of intervention design for them. Given these issues,
Belisle et al’s (2022, p.3) correctly argue that the ”what works” agenda may have brought improvements
to policy in this area, however, there remains ’a concern that when working with justice-involved women,
the field frequently settles for ”what works” instead of ”what works best”. We begin to explore this claim in
detail in the following section.

Gender Responsive Interventions

As more interventions came to be informed by the gender responsive principles set out in Bloom et al’s
work, an evidence base has developed through a growing number of evaluation studies, randomized control
and match group trials. Van Voorhis (2022, p.139) has recently suggested that the evolution of the gender
responsive approach and practices has led to ’a large body of research [which] is now offering an impressive
empirical picture of ”What Works” [for CJI women]’.

A number of multi-modal, gender responsive programs combine CBT with different therapies (mindfulness,
physical exercise, art therapy) or skills training (budgeting, educational qualifications) to address specific
gendered needs and to build related strengths. Positive results have been documented in three areas: (a)
gender responsive trauma programs (such as Helping Women Recover, Beyond Trauma, Beyond Violence)
have reported positive impacts on recidivism and secondary outcome measures (e.g., anxiety, depression,
substance use, PTSD) (Messina et al., 2010); (b) evaluations of employment skills programs’ Moving On’ and
’Girls Moving On’, report favorable results and in particular decreases in recidivism (Gehring et al., 2010);
and, (c) parenting programs, such as ’Parenting Inside Out’ and ’Emotions’ demonstrate these programs
successfully support women’s relationships with their children, improve emotional regulation and reduce
recidivism (Eddy et al., 2013).

Gender responsive approaches have also informed the development of case management practices, and specif-
ically, probation models (Belisle et al., 2022). Advocates suggest that case management practices based on
the relational principles of trust, caring and fairness that run counter to the controlling and abusive rela-
tionships that have marked the women’s personal histories, are more effective in reducing reoffending than
traditional forms of supervision that prioritize toughness, threats, and surveillance (Skeem et al., 2009).
Moreover, gender responsive case plans that are co-produced with women and address multiple needs in
a staged approach appear to be more effective in reducing recidivism than standard probation approaches
(Millson & Van Dieten,. 2010; Morash et al., 2016).
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Finally, it is notable up to this point that most gender responsive interventions are delivered in prison or
at the point of release into the community. Whether custody or probation supervision is conducive to the
delivery of trauma informed services is an important question to pose. In some respects, the development of
gender responsive diversion programs, either at the point of arrest or the pre-sentence stage, provides a more
appropriate environment for CJI women’s recovery. Implicitly, these initiatives recognize that prolonged
engagement with the system and specifically imprisonment can be counterproductive in terms of recidivism.
In theory, diverting CJI women away from the system into gender responsive services that address the
contextual needs that drive female offending should be a more effective and less costly intervention than
prison. The evidence base broadly supports this point (Myer & Bucholz, 2018), although it should be noted
that a couple of these studies are not able to produce statistically significant re-offending outcomes due to
low sample size (Brennan et al., 2012; Messina et al., 2012).

The growth in this evidence base led to the important meta-analysis undertaken by Gobeil et al. (2016).
Drawing on 37 studies (38 effect sizes), Gobeil et al. (2016) investigated the effectiveness of interventions
for CJI women and reached the following conclusions. First, any intervention (gender neutral or gender
responsive) appears to work more effectively than no treatment at all. Second, when gender responsive and
gender neutral interventions are compared, only high quality studies detected a larger effect size for gender
responsive interventions. Gobeil et al, (2016) were unable to control for participant characteristics and
therefore, cannot comment on for whom gender responsive interventions might work. Third, in terms of the
type of interventions most likely to reduce recidivism, substance abuse interventions (k=16) produced the
strongest effects. Interventions using therapeutic communities similarly produced strong effects. However, as
Gobeil et al. (2016) note, seven out of the ten therapeutic community interventions also targeted substance
use, therefore, it is difficult to disentangle the effects of these factors on one on the other. Finally, the
results of Gobeil et al. (2016) suggest that interventions conducted in either institutions or that run between
institutions and the community seem more effective than those conducted in the community.

This meta-analysis extends Gobeil et al’s (2016) review and includes studies that have been published in
the intervening years, to address the following aims: 1) To explore the extent to which gender responsive
interventions effectively reduce recidivism compared to gender neutral interventions; 2) To investigate the
specific features of interventions and contextual factors that influence their efficacy.

Method

Database Searches

Databases were chosen for their comprehensive coverage of disciplines and key journals most relevant to
the research questions. Databases included PsychINFO, covering journals in the fields of sociology and
law; Social Sciences Full Text encompassing areas such as addiction studies and social work; Sociological
Abstracts, focusing on international social and behavioral sciences literature; Web of Science, which cata-
logs a wide range of scientific and social sciences subjects; and Criminal Justice Abstracts, specializing in
criminal justice research. Additionally, grey literature was sourced from OATD.org and the BASE search
engine, which includes theses and other unpublished materials. The search terms were aligned with Gobeil
et al. (2016), which defined gender (”women,” ”woman,” ”female”), population (”offen*,” ”crim*,” ”priso*,”
”incarcerat*,” ”inmate,” ”detain*”), and intervention (”program*,” ”interven*,” ”treat*,” ”therap*,” ”re-
hab*”). The search syntax was adjusted according to the requirements of each database. Searches were
limited to English and dates ranging from 1990-2024. This date range was selected to cover the emergence
of the ‘what works’ agenda in the early 1990s and to encompass the development of the gender responsive
approach/practice from the late 1990s.
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Study Screening and Coding

Following the process outlined in the PRISMA Flowchart (Figure 1): In step 1, the databases were searched
in September 2023 by R.S., resulting in 61,173 records. These records were then exported, and subsequently,
abstracts were sifted using Abstrakr (Wallace et al., 2012). After removing duplicated and completely
irrelevant results, this left 14,806 abstracts to be screened (step 2). In the eligibility-assessment stage
(step 3), 14,333 studies were excluded because they were not eligible for the meta-analysis (e.g., not a test
of an intervention, no recidivism outcome etc.). Clear inclusion/exclusion criteria were defined using the
PICO guidelines (Mattos & Ruellas, 2015): Participants (CJS involved women); Intervention/Exposure
(Gender responsive interventions); Control (Treatment as Usual/Other Intervention); Outcome (Levels of
criminogenic needs/ Recidivism/ Reconviction). This process left k=473 studies for further assessment. R.S.
screened all abstracts, and a 20% sample was also reviewed by S.P. and J.L. Details of classifications were
discussed and agreed in the protocol, which was then used as the criteria by which to classify the papers
(DOI 10.17605/OSF.IO/JQP52). There was a high agreement between reviewers (Kappa = .98) regarding
the inclusion/exclusion of studies. Following this process, studies identified by Gobeil et al. (2016) were
added, leaving a pool of 163 studies. As a final stage (step 4), additional data was requested from 94 study
authors, as study results could not be disaggregated for female participants in many instances. As a result
of this process, 64 studies were included in the meta-analysis.

Figure 1: PRIMSA Flowchart, adopted from Moher et al. (2009), illustrating the systematic search and
selection process for included studies in the meta-analysis.
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Data Extraction and Study Classification

The data was extracted from each paper into a dataset, consisting of study details such as the authors,
sample size for experimental and control groups, recidivism events for experimental and control groups,
length of follow-up (months), intervention length (months) and whether it was a female only intervention.

Each author independently classified all eligible studies according to the study focus, location, delivery
approach, gender responsiveness, and SMS score (Maryland Scientific Methods Scale; Sherman et al., 1998).
The agreement between authors (inter-rater reliability) was high; Kappa was calculated for each variable:
inclusion = .89, focus = .86, location = .92, delivery approach = .92, Gender responsive = .93, and SMS =
.79.

The criteria by which these classifications were agreed upon were published in the protocol beforehand and
described in detail below:

Gender Responsive Intervention (Gendered, Partially Gendered, and Gender Neutral)

Studies were classed as gender responsive if they contained 3 or 4 of the criteria below (i.e., pathways,
assessment, content, context). Studies were classed as partially gender responsive if they contained 1 or 2 of
the gender responsive criteria below. Studies that contained none of the gendered criteria were classified as
gender neutral.

1. Gendered Pathways – Gender responsive interventions should address aspects of any of the three
pathways identified earlier within this article (and the clusters of needs that constitute these pathways),
namely: a) the victimization pathway, b) the relational pathway, and c) the social marginalization pathway.

2. Gendered Assessment – A gender responsive intervention should be based on an assessment that
identifies an individual’s needs and strengths and uses a motivational interviewing technique. The assessment
must contain gender-specific scales i.e. abuse, trauma, parenting, and housing.

3. Model and Aims of Delivery (content) – A gender responsive intervention should be delivered
in the following form: a) multi-modal, b) address dual or multiple treatment needs, and c) ’designed by
and designed for the women’ who are part of the service. The use of CBT does not necessarily lead to a
classification as either gender responsive or gender neutral. Rather the context in which CBT is delivered is
critical to the classification decision. Thus, multi-modal programs which blend CBT with various therapies
or skills training to address gender-specific needs were classified as gender responsive, whilst interventions
that were solely reliant on CBT to address one of the ‘Central 8’ would be classified as gender neutral.
Gender responsive interventions are guided by overarching goals: a) to facilitate positive relationships in
women’s lives; and b) to promote journeys towards critical autonomy.

4. Environment (context) – Gender responsive intervention should be conducted: a) in a physically
and psychologically, women-only, safe space; b) trauma-informed practices and trained staff able to identify
and understand the consequences of trauma. Criteria from both 4a and 4b must be met to be classified as
gender responsive. Notably, 7 of the original studies included by Gobeil et al. (2016) were reclassified under
this framework. These are identified in Table 1 with a +.

Casework (yes/no).

A binary variable, casework was an intervention involving a caseworker who assessed service user needs
(either criminogenic or gendered), developed support plans and signposted an individual to services and
programs.

Location (Diversion, Institution, Community, Both).

A diversion intervention is usually a mandated program that diverts women from police custody or via
specialist courts (Mental Health, Drug & Alcohol Courts) at the pre-sentence stage into community services.
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Institution interventions take place in either a prison or secure residential units. Community interventions
occur outside custodial settings and tend to follow a prison sentence but are not part of a diversion program.
Interventions classed as ”both” began in an institutional setting, usually prison, and then continued post-
release with services or supervision delivered in the community.

Therapeutic community (yes/no).

These are participative, group-based approaches that create communities of service users and professionals
to support recovery from the effects of mental illness and substance abuse.

SMS (3-5).

Studies with a comparison group were rated 3+. Studies were classed as 3 if they included a comparison
group (but it is unmatched and is not statistically controlled as part of the analysis). Studies were classed
as a 4 where a comparison group was matched or statistically controlled for in the analysis. Studies were
classed as a 5 if they were randomized control trials.

Focus (Substance abuse, Employment, Parenting, Mental Health, Housing/Accommodation,
Emotion/Physical Abuse/Trauma, Multiple Needs).

Interventions were classified according to their primary focus. To be classed as multiple needs, the study
must explicitly focus simultaneously on several needs or co-treatment needs. Studies focusing on a specific
need but incidentally dealing with others were not classed as multiple needs.

Recidivism Measurement (conviction, charge/arrest, any return to custody, not defined).

Different studies adopt different measures of recidivism. There may also be differences for the same terms,
such as ”return to custody,” depending on the study model. For example, ”return to custody” in a probation
setting may involve a failed drug test, whereas ”return to custody” could result from a new crime. Similarly,
certain studies band together charges/arrests, which are therefore not easy to delineate analytically. Some
studies reported follow-up times and multiple measures of recidivism; to understand the implications of these
ambiguities further, they were all extracted.

Data Analysis

Data analysis was divided into two parts: data pooling and subgroup analysis. In terms of data pooling, each
study’s effect sizes were calculated and then pooled to observe the overall pattern of the amalgamated data.
Following this, to ascertain the validity and reliability of those overall patterns, the dataset’s heterogeneity
levels were calculated, and tests were conducted for publication and small study biases in the data. After
pooling the data, the subsequent analysis stage involved subgroup and meta-regression analysis.

Pooling Effect Sizes

Pooling effect sizes refers to statistically combining the effect sizes from multiple (similar) studies into an
overall estimate of intervention effectiveness. The data analysis was conducted in R using the {tidyverse},
{meta}, and {metafor} packages. Once the data was extracted from all the papers into a complete dataset,
the first stage of the analysis was to calculate odds ratios using the raw counts for the sample size for
experimental and control groups and the recidivism counts per group. The {esc} package calculated the
OR, variance, and standard error (all returned on the log scale). The package also returned the confidence
intervals and effect size, which were then used to pool the effect size and heterogeneity using the {metafor}
package.

Some studies reported results based on different follow-up periods and different measures of recidivism. The
pooled effect sizes were chosen based on similarity to ensure the studies were comparable. The outcome
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measures pooled for each study were those with a follow-up period closest to 12 months based on new
convictions.

Publication Bias and Small-Study Bias

A visual inspection of the funnel plot can only identify small-study effects and not tell us if
publication bias exists. Egger’s regression was used to test for publication bias using the {dmetar} package
and the small study bias was also confirmed with a Likelihood Ratio Test (Egger et al., 1997). The funnel
plot can be viewed in the supplementary materials (S2). This may also indicate the presence of small-study
effects, but this may have been affected by significant heterogeneity.

Measuring Heterogeneity of the Pooled Data

A major challenge in meta-analyses is selecting sufficiently similar studies for data combination, but variabil-
ity among pooled data remains a concern. High heterogeneity in the results suggests lower generalizability
and reliability. Larger studies tend to influence the pooled average more due to their size, and the weighted
average of study-level effect sizes is calculated to determine the strength of the experimental effect. Effect
sizes were pooled by using the Mantel-Haenszel method and the Sidik-Jonkman estimator (Sidik & Jonkman,
2007) using the inverse variance method, the Paule-Mandel estimator for τ2, and the Q-profile method for
the confidence interval of τ and τ2. A continuity correction of 0.5 was applied to studies with zero-cell
frequencies to adjust for bias.

Both fixed and random effects models have been conducted and reported in the results section. According to
the fixed-effect model, each effect size originates from a single, homogenous population, and it asserts that
the actual effect size is the same across all research. Finding a collection of entirely homogenous research
is extremely rare, which remains true even when we adhere to best practices and use our PICO to narrow
the area of our study as much as feasible with studies as similar as possible. Therefore, the random effects
models are generally chosen by convention. As such, conclusions and interpretations were drawn from the
random effects models.

Outliers and Influential Studies

Like any averaging, outliers can bias results. Extremely influential studies (i.e., with a large sample size or an
”abnormally” strong result can skew the overall average picture of the research. Outliers are data points that
contribute significantly to effect size heterogeneity, generally 50% of the Q statistic or greater (Hanson &
Bussière, 1998). A leave-one-out analysis was conducted in which the pooled effect was calculated, excluding
one study at a time. As it is common for studies to produce exaggerated effect sizes, this can be a valuable
way to investigate each study’s influence on the overall effect size.

Other Pooling Issues

Ideally, meta-analyses should only contain one data point from each paper. However, the
Cochrane Handbook (Deeks et al., 2023) recommends several methods to deal with the inclusion of multiple
papers from the same study. Some papers contained multiple studies with different control groups, others
with multiple studies with the same control group, and others with multiple interventions but no comparison
group. Each of these introduces different statistical considerations for the meta-analysis.

Studies that were similar enough in terms of categorization could be collapsed into one pairwise comparison.
In the studies that involved multiple interventions with one comparison group, the sample size of that control
group was divided by the number of comparison groups to avoid overinflation due to double counting (Deeks
et al., 2023).

Several studies included in this meta-analysis lacked a ”treatment as usual”group for comparison and instead
compared their intervention against another intervention. Unlike Gobeil et al., (2016), this meta-analysis does
not explicitly reference a ”treatment as usualör ”control”group but rather a ”comparison”group. Although
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this is a potential source of bias, it is largely mitigated by assigning SMS scores, which allows the effects of
sub-optimal comparison groups to be partialled out as part of the meta-regression.

Sub-group Analysis

A subgroup analysis involves subsetting the data by subgroup and pooling the effect sizes for each subgroup
using the abovementioned method, meaning that each group’s effect size will be calculated, which could
then be compared to the other groups. After the overall pooling, a subgroup analysis was undertaken for
each of the subgroups, e.g., gendered, the intervention focus (substance use, multiple needs, cognitive skills,
parenting, employment, prostitution, mental health, and education), therapeutic vs. non-therapeutic, pa-
thway (diversion vs. post-custodial), intervention location (community vs. institution), intervention length,
individual vs group intervention, and age of the sample.

Meta-Regression

A random-effects meta-regression (similar to a standard regression) was tentatively undertaken to confirm
subgroup analysis while controlling for other potential confounds. Key variables were decided in the pro-
tocol to ensure that it is not overfitted and avoid spurious significances. It was initially intended that the
meta-regression analysis incorporated outcome variables (gendered groups, intervention pathways, and the-
rapeutic interventions) and covariates (focus, follow-up duration, intervention length, recidivism measures,
and study quality). However, due to the limited sample size, it was not feasible to include all covariates
simultaneously. Multiple meta-regressions were performed, and the Akaike Information Criterion (AIC) and
Bayesian Information Criterion (BIC) were used to compare models and select the ones with the optimal
variables that best fit the data. This approach aimed to achieve a robust model fit with fewer predictors.

Results

The results section follows the same structure outlined in the methods, which involve exploring the overall
trends and reliability of these trends, then undertaking a subgroup analysis, followed by a meta-regression.
Each of the subgroup analyses are discussed in corresponding subsections.

The results section follows the same structure outlined in the methods, which involve exploring the overall
trends and reliability of these trends, then undertaking a subgroup analysis, followed by a meta-regression.
Each of the subgroup analyses are discussed in corresponding subsections.

Overall Pooled Effect Size

There are 108 effect sizes taken from 71 interventions extracted from 64 papers (Table 1). These 71 in-
terventions were collapsed down where necessary to 66 effect sizes (c.f. öther pooling issuesßection) and
pooled and have a combined sample size of N = 18407 women in the Experimental Groups and N = 19170
women in the Control Groups. These effect sizes originated from some studies reporting multiple statistics
(e.g., arrests/return to jail at 6 months, 12 months). Of the 71 interventions, there were 37 gender neutral,
13 gender-partial, and 21 gendered interventions. Of the gendered and partially gendered studies, 5 used
a gendered assessment, 32 dealt with gendered pathways and had gendered content, and 20 had gendered
context.

10
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Sam-
ple
Size

ID Author Focus Out-
come

SMS I C Loca-
tion

Case-
work

Gen-
dered

Fol-
lowUp

1 Armstrong, Burruss &
Henderson, (2007)

Sub-
stance

Use

Charge
/

Arrest

3 608 924 Com-
munity

No Gen-
dered

-

2 Brennan, Green &
Sturgeon-Adams, (2018)

Multi-
ple

Needs

Charge
/

Arrest

3 44 114 Diver-
sion

Yes Gen-
dered

12

3 Campbell et al., (2015) Multi-
ple

Needs

Charge
/

Arrest

4 33 17 Diver-
sion

Yes Neu-
tral

Vari-
able

4 Cann, (2006) - ETS Cogni-
tive

Skills

New
Convic-

tion

4 52 156 Insti-
tution

No Neu-
tral

12

4 Cann, (2006) - R&R Cogni-
tive

Skills

New
Convic-

tion

4 66 198 Insti-
tution

No Neu-
tral

12

5 Carlson, (2018) Parent-
ing

Any
Return

3 142 30 Insti-
tution

No Par-
tial

18

6 Caudy, Tillyer & Tillyer,
(2018)

Multi-
ple

Needs

Charge
/

Arrest

4 2556 996 Com-
munity

Yes Neu-
tral

-

7 Chan, Guydish, Prem &
Jessup, (2005)

Multi-
ple

Needs

Other 4 57 35 Com-
munity

Yes Gen-
dered

12

8 Costopoulos et al., (2017) Multi-
ple

Needs

Charge
/

Arrest

4 15 25 Com-
munity

No Neu-
tral

6

9 Derkzen, Wardrop,
Thompson, (2017) –

AWOCP

Multi-
ple

Needs

New
Convic-

tion

3 196 38 Both No Gen-
dered

10

9 Derkzen, Wardrop,
Thompson, (2017) - WOCP

Multi-
ple

Needs

New
Convic-

tion

3 565 32 Both No Gen-
dered

10

10 Dowden & Blanchette,
(2002)

Sub-
stance

Use

Not
Stated

3 58 40 Insti-
tution

Yes Neu-
tral

Vari-
able

11 Durrance & Abitt, (2001) Multi-
ple

Needs

New
Convic-

tion

3 61 19 Com-
munity

Yes Gen-
dered

12

12 Duwe, Clarke, (2015) - C1 Cogni-
tive

Skills

New
Convic-

tion

4 215 215 Insti-
tution

No Par-
tial

Vari-
able

12 Duwe, Clarke, (2015) - C2 Cogni-
tive

Skills

New
Convic-

tion

4 860 860 Insti-
tution

No Par-
tial

Vari-
able

13 Farrell, (2000) Sub-
stance

Use

Charge
/

Arrest

5 42 38 Insti-
tution

No Neu-
tral

18

14 Freudenberg & Greene,
(1998)

Multi-
ple

Needs

Charge
/

Arrest

4 51 142 Com-
munity

Yes Par-
tial

10

15+ Gat, (2000) Parent-
ing

Any
Return

3 375 405 Insti-
tution

No Neu-
tral

60

16 Gehring, Van Voorhis &
Bell, (2010)

Cogni-
tive

Skills

Any
Return

4 111 111 Com-
munity

No Gen-
dered

12

17 George et al., (2015) Multi-
ple

Needs

Charge
/

Arrest

4 269 331 Diver-
sion

Yes Par-
tial

18

18 Gordon, (2010) Multi-
ple

Needs

Charge
/

Arrest

3 92 575 Both No Neu-
tral

-

19 Grella & Rodriguez, (2011) Sub-
stance

Use

Any
Return

3 827 355 Both No Par-
tial

12

20 Guydish et al., (2011) Sub-
stance

Use

Charge
/

Arrest

5 92 91 Com-
munity

Yes Neu-
tral

12

21 Hall, Prendergast, Wellisch,
Patten & Cao, (2011)

Sub-
stance

Use

New
Convic-

tion

3 101 79 Insti-
tution

No Par-
tial

12

22+ Harrell, Roman & Sack,
(2001)

Sub-
stance

Use

Any
Return

3 110 26 Diver-
sion

Yes Neu-
tral

6

23 Jason, Salina & Ram, (2016) Sub-
stance

Use

Charge
/

Arrest

3 86 84 Com-
munity

No Neu-
tral

24

24 Johnson, Friedman, Green,
Harrington & Taxman,

(2010)

Sub-
stance

Use

Any
Return

5 39 38 Com-
munity

No Neu-
tral

9

25+ Jollife, Heddarman, Palmer
& Hollin, (2011)

Multi-
ple

Needs

New
Convic-

tion

4 660 660 Com-
munity

Yes Gen-
dered

1

26 Kubiak, Fedock, Kim &
Bybee, (2016)

Multi-
ple

Needs

Any
Return

3 19 16 Insti-
tution

No Gen-
dered

12

27 Kubiak, Kasiborski &
Schmittel, (2010)

Parent-
ing

New
Convic-

tion

3 48 36 Com-
munity

No Gen-
dered

120

28 Liau et al., (2004) Cogni-
tive

Skills

Not
Stated

5 38 32 Com-
munity

No Neu-
tral

6

29 Lindquist, Lattimore,
Barrack & Visher, (2009)

Multi-
ple

Needs

Any
Return

3 153 204 Both Yes Neu-
tral

12

30 MacSwain, Farrell
MacDonald & Cheverie,

(2014) - MMT-C

Sub-
stance

Use

Any
Return

3 24 45 Both No Neu-
tral

6

31 MacSwain, Farrell
MacDonald & Cheverie,

(2014) - MMT-I

Sub-
stance

Use

Any
Return

3 61 45 Prison No Neu-
tral

6

32 Matheson, Doherty &
Grant, (2009)

Sub-
stance

Use

Any
Return

3 318 108 Both Yes Gen-
dered

12

33 McDonald & Arlinghaus,
(2014)

Multi-
ple

Needs

New
Convic-

tion

3 57 51 Both Yes Gen-
dered

42

34 Menissa, Burdon &
Prendergast, (2006)

Sub-
stance

Use

Any
Return

4 171 145 Insti-
tution

No Neu-
tral

12

35 Messina, Calhoun & Warda,
(2012)

Sub-
stance

Use

Any
Return

5 85 65 Diver-
sion

No Gen-
dered

-

36 Messina, Grella, Cartier &
Torres, (2010)

Sub-
stance

Use

Any
Return

5 60 55 Insti-
tution

No Gen-
dered

Vari-
able

37 Miller, Miller & Barnes,
(2016)

Sub-
stance

Use

New
Convic-

tion

4 32 30 Both Yes Neu-
tral

12

38* Miller, (2010) - ATP Sub-
stance

Use

Other 3 68 121 Com-
munity

No Neu-
tral

9

39* Miller, (2010) - T.C. Sub-
stance

Use

Other 3 54 121 Insti-
tution

No Neu-
tral

9

40* Miller, (2010) - TC + ACP Sub-
stance

Use

Other 3 122 121 Both No Neu-
tral

9

41 Millson, Robinson & Van
Dieten, (2010)

Multi-
ple

Needs

Charge
/

Arrest

5 174 174 Com-
munity

Yes Gen-
dered

12

42 Mosher & Phillips, (2006) Sub-
stance

Use

Any
Return

4 279 279 Insti-
tution

No Neu-
tral

6

43 Myer & Buchholz, (2018) Sub-
stance

Use

Other 4 63 63 Diver-
sion

Yes Gen-
dered

24

44 Needles, James-Burdumy,
Burghardt, (2005)

Multi-
ple

Needs

New
Convic-

tion

4 247 264 Com-
munity

Yes Neu-
tral

12

45 Nyamathi et al., (2018) Cogni-
tive

Skills

Other 5 58 58 Com-
munity

No Neu-
tral

6

46 Palmer, Hatcher, McGuire
& Hollin, (2015)

Cogni-
tive

Skills

New
Convic-

tion

3 281 520 Com-
munity

No Neu-
tral

12

47+ Pelissier et al., (2003) Sub-
stance

Use

Charge
/

Arrest

3 331 142 Insti-
tution

No Neu-
tral

36

48 Prendergast, Wellisch &
Wong (1996)

Sub-
stance

Use

New
Convic-

tion

3 19 23 Insti-
tution

No Neu-
tral

12

49 Richmond, (2014) Em-
ploy-
ment

Any
Return

4 1685 1685 Insti-
tution

No Neu-
tral

Vari-
able

50 Robbins, Martin & Surratt,
(2009)

Sub-
stance

Use

Charge
/

Arrest

3 108 116 Com-
munity

No Neu-
tral

18

51 Robertson, (2020) Multi-
ple

Needs

Any
Return

4 505 508 Diver-
sion

Yes Neu-
tral

12

52 Roe-Sepowitz et al., (2011) Prosti-
tution

Charge
/

Arrest

3 85 121 Diver-
sion

Yes Par-
tial

12

53 Sacks et al., (2008) Multi-
ple

Needs

Charge
/

Arrest

4 163 151 Insti-
tution

No Gen-
dered

6

54+ Sacks et al., (2012) Sub-
stance

Use

Any
Return

5 207 163 Com-
munity

Yes Neu-
tral

12

55 Schram & Morash. (2002) Multi-
ple

Needs

Any
Return

3 147 69 Insti-
tution

No Par-
tial

2

56 Scott & Dennis, (2012) Sub-
stance

Use

Charge
/

Arrest

5 224 238 Com-
munity

No Neu-
tral

3

57 Scott, Dennis & Lurigio,
(2017) - No Probation

Sub-
stance

Use

Other 5 1196 1320 Com-
munity

No Gen-
dered

36

57 Scott, Dennis & Lurigio,
(2017) - Probation

Sub-
stance

Use

Other 5 1001 983 Com-
munity

No Gen-
dered

36

58 Stalans, Seng & Lurigio,
(2008)

Mental
Health

Charge
/

Arrest

3 113 92 Com-
munity

Yes Gen-
dered

12

59 Sutherland, (2019) Multi-
ple

Needs

Not
Stated

4 171 1204 Com-
munity

No Neu-
tral

12

60 Torre & Fine, (2005) Educa-
tion

New
Convic-

tion

3 274 2031 Insti-
tution

No Neu-
tral

36

61 Tuning, (2004) Educa-
tion

Charge
/

Arrest

3 31 69 Not
Men-
tioned

No Neu-
tral

36

62 Van Voorhis, (2004) Cogni-
tive

Skills

Any
Return

4 742 749 Com-
munity

No Neu-
tral

12

63+ Watson, Adkins, Cook &
Stageberg, (2010)

Sub-
stance

Use

New
Convic-

tion

4 164 173 Insti-
tution

Yes Par-
tial

12

64 Wexler, Falkin & Lipton,
(1990) - Counselling

Sub-
stance

Use

Charge
/

Arrest

3 113 38 Com-
munity

No Par-
tial

12

64 Wexler, Falkin & Lipton,
(1990) - T.C.

Sub-
stance

Use

Charge
/

Arrest

3 247 38 Com-
munity

No Par-
tial

12

65 Zarling, Scheffert, Russell,
(2022)

Multi-
ple

Needs

Charge
/

Arrest

3 63 49 Com-
munity

No Gen-
dered

12

66+ Zlotnick, Johnson &
Najavits, (2009)

Multi-
ple

Needs

Any
Return

5 23 21 Both No Par-
tial

6

Table 1: This table shows all of the studies included in the meta-analysis and how they were classified. Pa-
pers with multiple interventions were combined into a single pairwise comparison where the interventions
were similar enough to do so. These are identified where the I.D. is the same for multiple interventions
(e.g., Wexler, Falkin & Lipton, 1990). Studies containing multiple interventions to one comparison group are
marked with * (Miller, 2010), meaning that in the analysis, the sample size of the control group was divided
by the number of comparison groups. Studies marked with + indicate that it was reclassified from Gobeil
et al. (2016) regarding gender responsive categorization (see S5 in the Supplementary Materials for the full
table). Columns “I” and “C” refer to the Intervention and corresponding comparison group’s sample sizes
respectively.
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The random effects pooled odds ratio of these 66 effect sizes OR =.67, [.57 ; .79], p < .001; overall, women who
attended a tested intervention were 33% less likely to reoffend within the follow-up period when compared
to the comparison groups (see table 3 and accompanying forest plot in the supplementary materials (S1)).
However, there is considerable heterogeneity (I 2 = 87% [83.1% ; 88.9%], τ2 = .33 [.22 ; .53], Q = 525.97,
df = 70, p < .001), which means that the results may not be consistent. However, the OR was consistent
when using a restricted maximum likelihood estimator; the results were T.E. = .67, τ2 = .36, which did not
differ from the original estimates. No individual studies contributed more than 50% to the overall Q-value =
525.97 (Visualized as a Baujat Plot, Supplementary Materials (S3), and leave one out analysis (S4)). There
was no small-study/publication bias present in the pooled data, indicated by a largely symmetrical funnel
plot (Supplementary Materials, S2), confirmed with Egger’s test (intercept = -0.931 CI [-2.09 ; - .23], t =
-1.57, p = .12), and by a Likelihood Ratio Test: χ2(df = 1) = .003, p = .95.

Meta-Regressions

Two meta-regression models fit the data best (with the lowest AIC and BIC) to explore as many
variables as possible. Follow-up refers to the length of time after the interventions where the women were
monitored for recidivism (months), and the outcome refers to the measure of recidivism (e.g., return to jail,
arrests/convictions). Pathway refers to institutional, post-institutional, community-based, or diversion-based
interventions.

Subgroup Analyses

The following section outlines the subgroup analysis and the meta-regressions.

Gender Responsive vs. Gender Neutral

Subgroup analysis shows that partially gendered interventions are most effective, followed by fully gendered
compared to gender neutral interventions (gendered OR = .60 [.44 ; .82], partial OR = .51 [.39 ; .68],
gender neutral OR =.79 [.62 ; 1.01]). However, when controlling for location, length of follow-up, measure of
recidivism, and study quality (SMS), the first meta-regression (Table 2), gender responsive interventions are
most effective (reducing offending by 42%) followed by partially gendered interventions (reducing offending
by 30%) when compared to gender neutral interventions.

A general pattern is that the higher-quality studies yielded more conservative estimates, as seen in the first
regression model, with SMS = 4 and SMS = 5 being up to 48% and 55% less effective than SMS = 3. To
reiterate, SMS 4 and 5 are higher quality studies (compared to SMS=3), that generally ensure a randomized
control or statistical control between treatment and control groups. Both meta-regressions also show that
studies that use new convictions are, on average, 49% and 63% more conservative, respectively, in their
estimations of recidivism compared to return to prison. However, gendered studies were consistently most
effective at reducing recidivism compared to gender neutral and gender-partial ones, even when accounting
for study quality and measures of recidivism in the regression model.
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OR se Z p ci.lb ci.ub
Regression 1

Intercept 0.6 0.23 -2.26 0.02 0.38 0.93 *
Gender Neutral (ref)

Gendered 0.58 0.17 -3.18 ¡ 0.01 0.41 0.81 **
Partial 0.7 0.19 -1.87 0.06 0.48 1.02

Community (ref)
Both 1.24 0.25 0.88 0.38 0.76 2.03

Diversion 0.67 0.25 -1.55 0.12 0.41 1.11
Institution 0.66 0.18 -2.28 0.02 0.46 0.94 *

Follow-up (months) 1 0 0.95 0.34 1 1.01
Any Return (ref)
Charge Or Arrest 1.27 0.2 1.19 0.23 0.86 1.88
New Conviction 1.49 0.2 2.02 0.04 1.01 2.19 *

Other 1.24 0.24 0.9 0.37 0.77 1.99
SMS = 3 (ref)

SMS = 4 1.48 0.18 2.2 0.03 1.04 2.1 *
SMS = 5 1.55 0.22 1.98 0.05 1.01 2.39 *

Regression 2
Intercept 0.93 0.25 -0.29 0.77 0.57 1.51

Community (ref)
Multiple Needs 0.61 0.22 -2.27 0.02 0.4 0.94 *
Substance Use 0.64 0.23 -1.95 0.05 0.41 1

¡ 6 months (ref) ?¿?
12 months 0.92 0.16 -0.47 0.64 0.67 1.28

Not Therapeutic (ref)
Therapeutic 0.76 0.14 -1.94 0.05 0.57 1 *

Follow-up (months) 1 0.01 0.37 0.71 0.99 1.02
Any Return (ref)
Charge Or Arrest 1.16 0.18 0.83 0.41 0.82 1.65
New Conviction 1.63 0.2 2.51 0.01 1.11 2.39 *

Other 5.21 0.41 4.06 ¡ 0.01 2.35 11.58 **
SMS = 3 (ref)

SMS = 4 1.04 0.15 0.24 0.81 0.77 1.4
SMS = 5 1.38 0.19 1.64 0.1 0.94 2.01

Table 2: This table shows the meta-regression results for two regression models. Regression 1 includes
gender and location, with covariates: intervention location, length of follow-up, measure of recidivism, and
quality of study (SMS). Regression 2 includes the variables focus, length, and therapeutic nature of the
studies with covariates: intervention location, length of follow-up, measure of recidivism, and quality of
study (SMS). The OR is the ratio of odds between each subgroup and the reference group, (p<.05*,
p<.01**).

The first meta-regression metrics (Table 2): τ2 (estimated amount of residual heterogeneity) = .14 (SE =
.05); τ (square root of estimated τ2 value) = .38; I 2 (residual heterogeneity / unaccounted variability) =
64.66%; H 2 (unaccounted variability / sampling variability) = 2.83, R2 (amount of heterogeneity accounted
for) = 54.44%, Test for Residual Heterogeneity = QE (df = 46) = 158.10, p < .001; Test of Moderators =
QM (df = 11) = 39.00, p = .002.
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Intervention Location

The subgroup analysis suggests that diversion (OR = .52 [.33 ; .84]) and institutional (OR = .53 [.39 ; .72])
interventions show the highest effectiveness, followed by interventions starting in institutions and extending
into the community (Both OR = .75 [.54 ; 1.05]), and lastly, community-based interventions (OR = .82 [.62
; 1.08]). When controlling for the other covariates in the meta-regression, institution-based interventions
are significantly more effective than community-based interventions. However, they are similarly effective to
diversion interventions (tending towards significance). Notably, the diversion group has only 8 interventions
compared to 21 institutional-based interventions.

Group vs. Individual

While not significant in the subgroup analysis, the data tends toward group-based interventions (OR = .65
[0.53 ; .81]) being 18% more effective compared to individual-based interventions (.83 [.61 ; 1.12]), and the
heterogeneity is high for both group and individual interventions (I 2 = 82% and 80% respectively). There
are more than twice the number of group-based interventions compared to individual-based interventions,
and 17 studies do not specify group or individual interventions. In this unknown group, the OR is even
lower, which means that while this finding may be important, this result should be interpreted cautiously.

Therapeutic Community

In the second meta-regression (Table 2), therapeutic interventions were significantly more effective (24% on
average) than non-therapeutic communities when controlling for follow-up, intervention length, recidivism
measure, and SMS. This pattern also persisted in the subgroup analysis, where the pooled therapeutic
interventions also have much less heterogeneity (therapeutic I 2 = 55%, diversion I 2 = 90%). It should be
noted that seven out of the ten therapeutic community interventions focused on substance abuse, meaning
that there is considerable overlap between the two, however, when controlling for studies that focus on
substance abuse, interventions adopting the use of therapeutic communities are significantly more effective
than not. Due to the small sample size, it is difficult to reliably calculate heterogeneity, so more research is
required to explore this further.

Intervention Length

Intervention length was included in this study as a covariate. However, it was not included in the first
meta-regression (Table 2) because the best-fit model did not contain this variable. 27 interventions were up
to 6 months long, 7 were 12+ months, and less than 5 were between 6 and 12 months long (and therefore not
grouped). The rest did not explicitly mention the length of their interventions. While not significant, the
results tend towards showing that 12+ month interventions were 12% more effective compared to 0-6 month
interventions (12+ months OR = .63, [.46 ; .86], 0-6 month OR = .71, [.59 ; .86]). The meta-regression also
showed this to be non-significant, but it may lack statistical power to reach significance.

Intervention Focus

The focus of the intervention was included in this study as a covariate but not in the first meta-regression
(Table 2) because the best-fit model did not contain this variable. However, a subgroup analysis shows
that addressing multiple needs interventions (OR = .66 [.48 ; .92]) are most effective, reducing recidivism by
approximately 34%, followed by substance abuse (OR = .69 [.55 ; .85]) and cognitive skills interventions (OR
= .89 [.47 ; 1.68]). This pattern, again, was present in the second meta-regression (Table 2), and multiple
needs interventions were 3% more effective than substance use and 39% more effective than cognitive skills
interventions.

The metrics for the regression (Table 2): τ2 (estimated amount of residual heterogeneity) = .10 (SE = .03);
τ (square root of estimated τ2 value) = .30; I 2 (residual heterogeneity / unaccounted variability) = 53.10%;
H 2 (unaccounted variability / sampling variability) = 2.13, R2 (amount of heterogeneity accounted for) =

14



P
os

te
d

on
25

N
ov

20
24

—
C

C
-B

Y
-N

C
-N

D
4

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

31
12

4/
ad

va
n
ce

.1
72

0
05

39
7.

71
96

64
13

/v
2

—
P

re
p
ri

n
ts

ar
e

ea
rl

y
ve

rs
io

n
s

of
re

se
ar

ch
ar

ti
cl

es
th

at
h
av

e
n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
T

h
ey

sh
o
u
ld

n
..
.

67.49%, Test for Residual Heterogeneity = QE (df = 46) = 106.36, p < .001; Test of Moderators = QM (df
= 10) = 42.93, p = .001.

15



P
os

te
d

on
25

N
ov

20
24

—
C

C
-B

Y
-N

C
-N

D
4

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

31
12

4/
ad

va
n
ce

.1
72

0
05

39
7.

71
96

64
13

/v
2

—
P

re
p
ri

n
ts

ar
e

ea
rl

y
ve

rs
io

n
s

of
re

se
ar

ch
ar

ti
cl

es
th

at
h
av

e
n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
T

h
ey

sh
o
u
ld

n
..
.

Sam-
ple
Size

Fixed
Ef-

fects

Ran-
dom

Effects
Group/Subgroup k E C OR CI OR CI I2 CI Qw /Qb

All
Studies

71 18407 19170 0.76 [0.72;
0.8]

0.67 [0.57;
0.79]

0.87 [0.84;
0.89]

525.99

Gendered
All 71 18407 19170 0.76 [0.72;

0.8]
0.67 [0.57;

0.79]
0.87 [0.84;

0.89]
525.99

Partial 13 3244 2472 0.57 [0.49;0.65] 0.51 [0.39;0.68] 0.49 [0.03;0.73]23.53*
Neutral 37 9501 11602 0.74 [0.69;0.79] 0.79 [0.62;1.01] 0.9 [0.87;0.92]357.75***

Gen-
dered

21 5662 5096 0.89 [0.81;0.97] 0.6 [0.44;0.82] 0.83 [0.75;0.89]118.86***

Be-
tween

6.14*

Casework
All 71 18407 19170 0.76 [0.72;

0.8]
0.67 [0.57;

0.79]
0.87 [0.84;

0.89]
525.99

No 48 12298 14748 0.85 [0.8;0.91] 0.69 [0.55;0.85] 0.85 [0.81;0.89]322.58***
Yes 23 6109 4422 0.61 [0.55;0.67] 0.64 [0.49;0.83] 0.86 [0.8;0.9] 159.03***
Be-

tween
0.2

Focus
All 63 15654 14701 0.79 [0.74;

0.83]
0.71 [0.6;

0.84]
0.87 [0.84;

0.89]
467.24

Sub-
stance

Use

31 6910 6107 0.82 [0.76;0.89] 0.69 [0.55;0.85] 0.8 [0.72;0.85]148.95***

Multi-
ple

Needs

23 6321 5695 0.67 [0.61;0.73] 0.66 [0.48;0.92] 0.9 [0.87;0.93]229.74***

Cogni-
tive

Skills

9 2423 2899 1.03 [0.89;1.19] 0.89 [0.47;1.68] 0.87 [0.76;0.92]59.51***

Be-
tween

0.86

Pathway
All 69 18315 19056 0.76 [0.72;

0.8]
0.67 [0.57;

0.79]
0.87 [0.84;

0.89]
522.06

Com-
munity

29 9435 9320 0.88 [0.82;0.94] 0.82 [0.62;1.08] 0.92 [0.9;0.94]352.7***

Institu-
tion

21 5277 6911 0.57 [0.5;0.63] 0.53 [0.39;0.72] 0.79 [0.69;0.86]96.35***

Diver-
sion

8 1194 1245 0.64 [0.53;0.76] 0.52 [0.33;0.84] 0.56 [0.03;0.8]15.93*

Both 11 2409 1580 0.76 [0.64;0.89] 0.75 [0.54;1.05] 0.55 [0.11;0.77]22.05*
Be-

tween
6.82

Thera-
peutic

All 71 18407 19170 0.76 [0.72;
0.8]

0.67 [0.57;
0.79]

0.87 [0.84;
0.89]

525.99

Thera-
peutic

25 4369 3853 0.6 [0.53;0.67] 0.56 [0.45;0.7] 0.55 [0.3;0.72]53.82***

Not
Thera-
peutic

46 14038 15317 0.8 [0.76;0.85] 0.73 [0.59;0.91] 0.9 [0.88;0.92]452.91***

Be-
tween

2.93

Interven-
tion

Length
All 34 11935 11233 0.76 [0.72;

0.8]
0.67 [0.57;

0.8]
0.87 [0.84;

0.89]
523.33

0-6
Months

27 11502 10729 0.85 [0.8;0.91] 0.71 [0.59;0.86] 0.76 [0.68;0.82]175.66***

12+
Months

7 6874 8372 0.63 [0.58;0.69] 0.63 [0.46;0.86] 0.92 [0.89;0.94]323.37***

Be-
tween

0.51

Approach
All 71 18407 19170 0.76 [0.72;

0.8]
0.67 [0.57;

0.79]
0.87 [0.84;

0.89]
525.99

Group 41 8376 10387 0.76 [0.7;0.82] 0.65 [0.53;0.81] 0.82 [0.76;0.86]218.24***
Un-

known
13 5082 2659 0.57 [0.51;0.64] 0.54 [0.33;0.89] 0.93 [0.9;0.95]179.88***

Individ-
ual

17 4949 6124 0.92 [0.84;1.01] 0.83 [0.61;1.12] 0.8 [0.68;0.87]79.15***

Be-
tween

2.9

Female
Only

All 71 18407 19170 0.76 [0.72;
0.8]

0.67 [0.57;
0.79]

0.87 [0.84;
0.89]

525.99

No 23 5965 4372 0.66 [0.6;0.73] 0.7 [0.51;0.97] 0.91 [0.87;0.93]230.98***
Yes 48 12442 14798 0.8 [0.75;0.85] 0.65 [0.54;0.8] 0.83 [0.78;0.87]278.77***
Be-

tween
0.16

Table 3: This table shows the results of the subgroup analysis, indicating the number of studies in each
subgroup (k) and sample sizes for the Experimental and Control groups. It also shows odds ratios and
confidence intervals from both fixed and random effects models, as well as heterogeneity (I 2 ) and variability
between the effect sizes of different studies from within (Qw ) and between (Qb) subgroups. ( p < .05*, p
< .01**, p < .001***)
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Discussion

In this section, we highlight key points from our analysis to understand ’what works best’ for CJI women
in reducing recidivism. Our analysis has sought to identify the most effective approach (either gender
responsive or gender neutral) and the different aspects of interventions that reduce the odds of reoffending.
We are hindered to some degree by the lack of detail in the description of interventions, making it difficult
to accurately identify the aspects of interventions that influence their effectiveness. Allied to this, studies
tend not to report participant characteristics, so it is not possible to comment on ’who’ specific interventions
might work for according to different demographic factors, needs/strengths profiles, and personal histories.

A Gender Responsive Approach Works Best

Like Gobeil et al. (2016) we demonstrate that gender responsive interventions yield significantly reduced
recidivism rates compared to gender neutral ones - approximately a 42% reduction when controlling for all
other covariates. That said, unlike Gobeil et al. our study showed a persistent significance, even when
controlling for study quality, measures of recidivism (e.g., arrests, new convictions, and return to prison),
intervention length, length of follow-up, and location.

We categorized gender responsive studies according to four criteria. These criteria allowed us to explore the
elements of the gender responsive approach that might drive reductions in offending. It was not possible
to explore subgroups of the individual gendered features (gendered pathways, intervention, context, and
content) because in practice these elements existed in a variety of different combinations, and ultimately,
the sample size was not large enough to support such analyses. However, the results show the cumulative
importance of these features; fully gender responsive interventions were more effective than partially gendered
ones, which were, in turn, more effective than gender neutral ones. In other words, the closer the adherence
of an intervention to the gender responsive criteria discussed above, the more effective it is likely to be in
reducing female offending.

The analysis also explored the format and intervention focus across both gender responsive and gender
neutral approaches. While not significant, group-based interventions can potentially be 18% more effective
than interventions with individuals. Likewise, according to our analyses, therapeutic community rather than
non-therapeutic community interventions demonstrate greater effectiveness in reducing recidivism for CJI
women. These findings align to the principles of the gender responsive approach, pointing to the importance
of positive connections to others for recovery; to rebuild lives through peer relationships. Interventions
focused on multiple needs were significantly (39%) more effective for women than cognitive skills-based
(least effective) interventions. It should be noted that ‘cognitive skills’ as an intervention practice was the
only method to evidence no effect. This finding should be approached with some caution given that many of
the interventions were not documented in sufficient detail to pinpoint the extent to which these interventions
adhere strictly to the principles of CBT or blend other approaches into these programmes. However, based
on the information provided about these interventions, it could be speculated that CBT used in isolation
may be less effective for CJI women and lends credence to the suggestion that multi modal approaches are
more effective for this group.

Intervention Location

As with Gobeil et al.’s (2016) meta-analysis, institution-based interventions are more effective in reducing
recidivism than those conducted in the community. This is the second meta-analysis focusing on women
that has produced this finding and it runs counter to the extant literature. A potential reason for this

17



P
os

te
d

on
25

N
ov

20
24

—
C

C
-B

Y
-N

C
-N

D
4

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

31
12

4/
ad

va
n
ce

.1
72

0
05

39
7.

71
96

64
13

/v
2

—
P

re
p
ri

n
ts

ar
e

ea
rl

y
ve

rs
io

n
s

of
re

se
ar

ch
ar

ti
cl

es
th

at
h
av

e
n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
T

h
ey

sh
o
u
ld

n
..
.

could be a bias resulting from differences in calculation of recidivism rates between prison and commu-
nity interventions. Reoffending rates increase with extended follow-up periods, representing exposure to
reoffending risk. For prison interventions (or where treatment as usual is the absence of an intervention),
follow-up generally begins upon prison release whereas follow-up for community interventions are generally
commenced after the program ends. Consequently, community intervention participants are at risk of reof-
fending during the intervention (cf. Sutherland, 2016, p. 124), effectively extending their follow-up period.
Therefore, community-based interventions may have artificially inflated recidivism rates compared to prison-
based programs, as participants have a longer total period of exposure to reoffending risk. This bias should
be considered for future research on community-based interventions and should, therefore, adjust results
according to time at risk.

Schemes that divert women from custody or via drug, mental health, or problem-solving courts that avoid
prison, according to our analysis, are similarly effective in reducing offending to interventions that include
prison. By definition, these are also community-based interventions but appear to be more effective than post-
prison community-based interventions. Instinctively, this finding has an underlying logic. A key characteristic
of diversion-based interventions was the structured pathways to multi-agency provision, resulting in women
receiving support that addressed inter-related needs that brought them to the criminal justice system in
the first place, whilst simultaneously avoiding the harms of imprisonment. Ultimately, the effectiveness of
diversion interventions is likely to be determined by the quality and appropriateness of services that women
are referred to.

Intervention Dosage

It was not possible to explore dosage in detail due to omissions in the study reporting. It was, however, pos-
sible to examine the impact of intervention length, which still offered important insights. From the subgroup
analysis, interventions 12+ months in length were approximately 12% more effective than interventions 0-6
months. Thus, dosage is likely to be a significant factor, given the complexity of needs, such as trauma,
mental health, and substance use faced by many CJI women, that often sit in the background behind ’crim-
inogenic needs’ (Jason et al., 2016). Recovery and desistance take time and are not linear processes; they are
often marked by setbacks that require patience and understanding – in fact setbacks may be an important
part of the journey (Barr, 2018). However, this does not necessarily undermine the assertion that appro-
priateness of intervention content rather than duration, might in some cases be a more significant factor in
effectiveness (Messina & Esparza, 2022). Rather, it is perhaps more accurate to draw distinctions between
shorter, targeted interventions that serve to stabilize substance use, mental health or offending behaviors,
and longer interventions which aim to achieve sustained forms of recovery and significant changes to life
circumstances. Ultimately, dosage will be determined by the end goal of the intervention.

Methodological Issues for Future Research

Several methodological issues in the pooled studies. First, nuanced evaluation of intervention effectiveness is
prevented by poor reporting of intervention dose, duration, and frequency (McGregor et al., 2016). Second,
short follow-up periods of 6-12 months limit assessment of long-term effectiveness and insights into reoffending
patterns (Lart et al., 2008). Third, as Sutherland (2019) suggests, matched groups are essential for correct
interpretation; studies without a suitable control group can significantly alter the calculated efficacy of
intervention. In the current research, higher-quality studies consistently produce more conservative estimates.
Fourth, the choice of recidivism measures can significantly influence estimates of effectiveness. Studies opting
for a return to jail as their metric might appear less effective than those utilizing new convictions. Fifth,
recidivism presented as a single event is a blunt measure for a series of processes (Lart et al., 2008); binary
reoffending rates fail to capture the complex and iterative pathways towards desistance that many women
take (Barr, 2018). Broader measures of needs and well-being are necessary to understand the effects of
interventions on reoffending (Sutherland, 2019). Finally. the included papers represent nearly 30 years of
research in the sector, meaning that ‘sex’ and ‘gender’ have been used interchangeably. Although they claim
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to examine gender-responsiveness, their operational definitions and analyses are predominantly rooted in
biological sex rather than gender. This meta-analysis has retained the definitions of “gender-responsive”
consistent with the papers; however, we recognise need for future work to thoughtfully disentangle these
constructs if possible.

Conclusion

Our findings demonstrate clear evidence that gender responsive interventions have lower recidivism rates
than gender neutral for CJI women. Our classification of gender responsive interventions demonstrates that
the greater the degree to which interventions are aligned to the components of a gender responsive approach,
the more effective the intervention is in reducing recidivism. Added to this, we identify forms and types of
intervention that appear to be effective for CJI women regardless of whether they are gender responsive,
namely, the importance of a focus on multiple needs, structured forms of diversion from prison, therapeutic
environments, and peer groups. Due to the paucity of reporting, it is impossible to comment fully on which
sub-groups of CJI women are most likely to be positively impacted by gender responsive approaches. This
must be the focus of future research studies and meta-analyses in this area.
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