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Thirty Years of Research on the Level of Service Scales: A Meta-Analytic
Examination of Predictive Accuracy and Sources of Variability

Mark E. Olver
University of Saskatchewan

Keira C. Stockdale
Saskatoon Police Service, Saskatoon, Saskatchewan, Canada,

and University of Saskatchewan

J. Stephen Wormith
University of Saskatchewan

We conducted a comprehensive meta-analysis of the Level of Service (LS) scales, their predictive
accuracy and group-based differences in risk/need, across 128 studies comprising 151 independent
samples and a total of 137,931 offenders. Important potential moderators were examined including
ethnicity, gender, LS scale variant, geographic region, and type of recidivism used to measure outcome.
Results supported the predictive accuracy of the LS scales and their criminogenic need domains for
general and violent recidivism overall, and among broad subgroups of interest, including females and
ethnic minorities. Although results indicated that gender and ethnicity were not substantive sources of
effect size variability, significant differences in effect size magnitude were found when analyses were
conducted by geographic region. Canadian samples consistently demonstrated the largest effect sizes,
followed by studies conducted outside North America, and then studies conducted in the United States.
This pattern was observed irrespective of gender, ethnicity, LS domain, LS variant, or type of recidivism
outcome, suggesting geographic region may be an important source of effect size variation. We discuss
possible factors underlying this pattern of results and identify areas for future research.

Keywords: LSI, risk assessment, recidivism, meta-analysis

The Level of Service Inventory (LSI) was the first of a family of
tools, broadly referred to as the Level of Service (LS) scales,
designed to link offender assessment and intervention, that is, to
appraise recidivism risk, to identify criminogenic needs (i.e., dy-
namic risk factors) for intervention, and to inform recommenda-
tions for treatment, case management, and community supervision.

Intended for use by a range of criminal justice personnel, including
mental health professionals and parole and probation officers, the
LS scales have become the most frequently used risk assessment
tools on the planet, recording 1,085,647 “officially declared ad-
ministrations” in 2010 alone (Wormith, 2011, p. 80).

Initially developed in 1982 as the Level of Supervision Inven-
tory (LSI; Andrews, 1982) and subsequently its companion, the
Youth Level of Service Inventory (YLSI; Andrews, Robinson, &
Hoge, 1984), the LS scales have undergone two substantial revi-
sions. They include variants for youth and adult offender popula-
tions, self-report and screening versions, and adaptations for use in
specific settings and jurisdictions. However, all LS scales are
organized around a common structure of clusters of binary items
featuring the “Big Four” covariates of criminal conduct (criminal
history, antisocial attitudes, antisocial associates, and antisocial
personality pattern) and what have become known as the “Central
Eight” (adding the domains of education/employment, family/
marital, leisure recreation, and substance abuse). Early versions
also included segments devoted to financial, and accommodation
domains, which were dropped following further validation re-
search, and a personal/emotional domain, which was modified to
antisocial pattern in keeping with the Central Eight.

The original LSI was followed by the Level of Service
Inventory–Revised (LSI–R; Andrews & Bonta, 1995a), which
remains the most widely used version, and its short form, the Level
of Service Inventory–Revised: Screening Version (LSI–R:SV; An-
drews & Bonta, 1995b). It was then followed by what the authors
have referred to as “fourth generation risk assessment scales”
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(Andrews, Bonta, & Wormith, 2006) that focus directly on the
Central Eight, but also include supplementary scales and a case
management component. They are the Level of Service/Case Man-
agement Inventory (LS/CMI; Andrews, Bonta, & Wormith, 2004)
and Youth Level of Service Inventory/Case Management Inven-
tory (YLS/CMI; Hoge & Andrews, 2003) and specific jurisdic-
tional versions, the Level of Service Inventory–Ontario Revision
(LSI–OR; Andrews, Bonta, & Wormith, 1995), which also served
as a pilot version of the LS/CMI, and the Level of Service/Case
Management Inventory: Saskatchewan Youth Edition (LSI–SK;
Andrews, Bonta, & Wormith, 2001).

The Big Four and Central Eight underpin a general personality
and cognitive social learning theory of criminal behavior that
provides an explanatory model of the origin and continuation of
criminal conduct, and informs methods for predicting, reducing,
managing, and preventing criminal behavior (Andrews & Bonta,
1994, 2010). An application of this model, bridging the practices
of assessment and intervention, are the principles of risk (match
service intensity to the risk level of the client), need (target
criminogenic needs, such as the Central Eight, for intervention),
and responsivity (use of cognitive behaviorally based interven-
tions, known as general responsivity, and tailoring service delivery
to the idiosyncratic features of clientele such as motivation, cul-
ture, and cognitive ability, known as specific responsivity).

The LS scales fit well within the risk–need–responsivity (RNR;
Andrews, Bonta, & Hoge, 1990) framework. Since the inception of
these scales, there have been several evaluations of their psycho-
metric properties, perhaps the most prominent of which has been
the capacity of these instruments to accurately assess risk and
predict subsequent recidivism. Certainly there is more to deter-
mining the worth of a risk assessment measure than mere predic-

tion; however, strong predictive accuracy is a prerequisite in order
for a tool to be useful for the many other applications that poten-
tially follow from its use, as outlined by the RNR principles.

Meta-Analytic Findings: Clinical and Empirical Issues

There have been several meta-analyses of the family of LS
scales, and these tools, in turn, have been situated in the midst of
some important controversies in clinical forensic assessment re-
search and practice. The results of meta-analyses that have in-
cluded the LS scales are summarized in Table 1. Rice and Harris
(2005) provided guidelines for the interpretation and conversion of
effect sizes used in recidivism prediction, which can be used to
interpret the values in Table 1, with point biserial correlations and
equivalent Cohen’s d values corresponding to small (r � .10, d �
.20), medium (r � .24, d � .50), and large (r � .37, d � .80) effect
sizes.

Comparative Predictive Accuracy to Other Tools

One potential area of debate concerns how well the LS scales
predict various forms of recidivism and how this stands up to other
tools. Gendreau, Goggin, and Smith (2002) found the LS tools to
have high predictive accuracy for general recidivism, and moder-
ate accuracy for the prediction of violence, concluding that the LS
scales predicted general recidivism better than the Hare Psychop-
athy Checklist (PCL) scales and were at least as accurate for
violence. Yang, Wong, and Coid (2010) subsequently used mul-
tilevel modeling procedures to draw direct comparisons among a
collection of forensic assessment instruments, including the LS
and PCL scales, in the prediction of violence. Limiting their

Table 1
Summary of Level of Service (LS) Predictive Accuracy Meta-Analyses

Meta-analysis LS version Sample composition n k Recidivism criterion Effect size

Gendreau et al. (2002) LSI, LSI–R, LSI–OR, YO–
LSI, Y–LSI

Both genders, all ages 7,367 33 General r � .39
3,297 16 Violent r � .28

Schwalbe (2007) YLS/CMI Both genders, youth 3,265 11 General AUC � .64, r � .25
Schwalbe (2008) YLS/CMI Female youth 204 3 General r � .32

Male youth 772 4 General r � .31
Campbell et al. (2009) LSI, LSI–R, LSI–OR, LS/CMI Both genders, adult 4,361 19 Violent (community) r � .28

650 6 (institutional) r � .24
Olver et al. (2009) YLS/CMI (and SV and AA),

LSI–SK, YO–LSI, Y–LSI,
LSI–OR

Both genders, youth 5,722 19 General r � .32
1,995 Violent r � .25

Female youth 992 9 General r � .36
350 4 Violent r � .24

Male youth 2,968 9 General r � .33
974 4 Violent r � .23

Aboriginal youth 860 5 General r � .35
Non-Aboriginal youth 462 5 r � .32

Smith et al. (2009) LSI, LSI–R Female, adult 14,737 27 General r � .35
Within-study comparisons
Female adult 9,250 16 General r � .27
Male adult 33,616 16 r � .26

Yang et al. (2010) LSI, LSI–R, LS/CMI Both genders, adult 355 3 Violent r � .25
Singh et al. (2011) LSI–R, LS/CMI Both genders, adult 4,005 8 Violent OR � 1.75

(converted r � .15)

Note. LSI � Level of Service Inventory; LSI–R � Level of Service Inventory–Revised; LSI–OR � Level of Service Inventory–Ontario Revision;
YO–LSI � Youth Offender Level of Service Inventory; Y–LSI � Youth Level of Service Inventory; YLS/CMI � Youth Level of Service Inventory/Case
Management Inventory; LS/CMI � Level of Service/Case Management Inventory; SV � Screening Version; AA � Australian Adaptation; LSI–SK �
Level of Service/Case Management Inventory: Saskatchewan Youth Edition; AUC � area under the curve; OR � odds ratio.
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analyses to within-study comparisons (i.e., studies in which two or
more instruments were directly examined on the same sample),
Yang et al. found that all of the tools forecasted violence with
comparable degrees of accuracy, and that effect size variability
was accounted for by specific features of the study (e.g., region,
sample, setting etc.) rather than any special property of the tools
themselves. Singh, Grann, and Fazel (2011), by contrast, found the
LS measures to have the weakest predictive accuracy for violence
relative to other forensic assessment tools; however, this review
did not draw within-study comparisons, use multilevel procedures,
or obtain a comprehensive collection of LS studies from the period
sampled, and they used binning procedures (i.e., risk bins from the
tools were dichotomized and the data reanalyzed in 2 � 2 contin-
gency tables), which would reduce risk scale variance, particularly
for longer scales such as the LS tools, and hence, predictive
accuracy.

Applications to Female Offenders

A second issue of controversy concerns the use of the LS scales
with female offenders. Arguments have been advanced that female
offenders constitute a unique group, with gendered pathways to
crime, and thus unique circumstances and special service delivery
needs—what has been referred to as a “gender informed” or
“gender responsive” perspective. The LS scales have been criti-
cized as not capturing or giving sufficient weight to the full range
of needs unique to female offenders (Blanchette & Brown, 2006;
Hannah-Moffat, 2009). Additional gender responsive needs have
been identified such as parental stress, low self-esteem, childhood,
domestic and sexual abuse, anger concerns, and poverty among
other areas. Efforts have included developing gender-informed
materials to supplement mainstream risk–need tools such as the LS
scales (e.g., Van Voorhis, Wright, Salisbury, & Bauman, 2010).
Whereas some researchers have found evidence for gender-
informed supplements or specific gender-responsive needs to have
incremental value beyond the LS scales in the prediction of recid-
ivism (Van Voorhis et al., 2010), others have not (Rettinger &
Andrews, 2010).

Gender neutral theory, on the other hand, contends that male and
female offenders have similar criminogenic needs and can benefit
from similar models of crime reduction (e.g., RNR); however,
gender is viewed to be an important responsivity consideration
with important implications for program design, intervention plan-
ning, and service delivery. Although male and female offenders
are acknowledged to have important differences, the key covari-
ates of criminal behavior and the methods for reducing it, such as
RNR, are generally consistent, irrespective of gender (Andrews et
al., 2011). As seen in Table 1, Smith, Cullen, and Latessa (2009)
found quite strong predictive accuracy for the LS scales in adult
female offenders, as did Schwalbe (2008) and Olver, Stockdale,
and Wormith (2009) with female young offenders, with effect size
magnitudes highly consistent with those found with male offend-
ers.

Use With Ethnic Minorities

A further issue of potential controversy concerns the use of
risk–needs measures, including the LS scales, with ethnic minor-
ities. Ethnic minorities are overrepresented in correctional settings

throughout North America and international jurisdictions (e.g.,
Brzozowski, Taylor-Butts, & Johnson, 2006; Calverley, 2007).
Understandable apprehensions have been expressed about the ap-
propriate use of risk assessment instruments with such populations
given concerns voiced regarding limited research on the psycho-
metric properties with ethnic minorities, lack of separate norms,
ensuring proper training by administrators, and lack of attention to
issues of diversity (Hannah-Moffat & Maurutto, 2003; Martel,
Brassard, & Jaccoud, 2011). For instance, a review by Rugge
(2006) concluded that Canadian Aboriginal offenders tended to
score higher than non-Aboriginal offenders on forensic assessment
tools, were more frequently classified as high risk, and demon-
strated higher rates of recidivism. Aboriginal peoples, however,
are also more likely to be victims of violent crime, to experience
poverty and unemployment, and to have less formal education
(Perreault, 2011; Scrim, 2010). Rugge noted that though Aborig-
inal ancestry may be a risk factor for crime, being of Aboriginal
ancestry does not directly cause crime. Rather, some risk factors
may be overrepresented among Aboriginal persons that increase
their scores on such tools and may serve, in part, to increase their
likelihood of coming in contact with the justice system.

Olver et al. (2009) found the LS scales to predict general
recidivism across five samples of Aboriginal and non-Aboriginal
youth, with comparable predictive accuracy among both broad
ethnic groups. Recently, Gutierrez, Wilson, Rugge, and Bonta
(2013) conducted a meta-analysis of the Central Eight risk factors
gleaned from forensic assessment tools (including the LS scales)
or operationalized through other means. Comparing Aboriginal
and non-Aboriginal offenders, Gutierrez et al. found that all eight
domains significantly predicted general and violent recidivism
among both broad ethnic groups. Although slightly higher effect
sizes emerged for the non-Aboriginal offenders for most domains
in the prediction of general recidivism, these differences tended to
be small in magnitude and were less frequent in the prediction of
violence.

Present Study: The Need for Another LS
Meta-Analysis

A solid foundation of research of the LS scales has been devel-
oped, by and large, supporting their criterion-related validity for
important criminal justice outcomes. Issues persist, however, con-
cerning the psychometric appropriateness, clinical utility, and the-
oretical relevance of the LS scales and individual domains with
special offender populations. Important gaps in the literature also
remain. For one, differences in the predictive accuracy of the LS
tools, and their use in classification and case management deci-
sions, have yet to be subjected to quantitative review among ethnic
minority groups on a larger scale for both youth and adult popu-
lations. Moreover, only one of the aforementioned quantitative
reviews examined the individual need domains of the LS scales,
such as the Central Eight, as a function of gender, but did so with
a limited number of studies (k � 5; Andrews et al., 2012). Finally,
research has yet to draw comparisons among the many variants of
the LS tools, or to examine the impact of other potentially important
sources of effect size variation, such as geographic region of the
study, incorporating all versions of the LS scales. Given that the
LSI is the most frequently used risk assessment tool internation-
ally, employed by legions of parole and probation offices, prisons
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and hospitals, forensic examiners, and courts around the globe,
these outstanding issues merit empirical attention in general, and
an updated meta-analysis in particular. As such, in the present
study we seek to redress these specific gaps in the literature and
extend existing findings by way of a large-scale meta-analysis of
the predictive accuracy of the family of LS scales and examination
of potential sources of effect size variability.

Method

Selection of Studies

To identify studies that examined variants of LS instruments, we
conducted computer searches of PsycINFO, ProQuest Disserta-
tions and Theses, and Google Scholar using combinations of the
search terms LSI, Level of Supervision Inventory, Level of Service
Inventory, and Level of Service Case Management Inventory.
Additional sources included articles in print and electronic format
accumulated by the authors over several years, a review of well-
known criminal justice journals (e.g., Criminal Justice and Behav-
ior), and examination of reference lists from previous meta-
analyses that included the LS tools (see Table 1).

Studies were examined for their suitability for inclusion with the
following criteria. The studies must have included (a) one of the
versions of the LS, such as the original LSI, LSI–R, LSI–R:SV,
LSI Self-Report, YLS/CMI, YLS/CMI Screening Version (Hoge
& Andrews, 2003) and its Australian Adaptation, LSI–SK, Youth
Offender LSI, LSI–OR, and LS/CMI; (b) a measure of recidivism
outcome (e.g., arrests, charges, convictions, etc.) in the institution
or community after a period of follow-up, or the mean compari-
sons between gender or ethnic groups; and (c) sufficient informa-
tion to code or compute a predictive validity effect size in terms of
a common metric (Pearson r or a point biserial r). For some
published work, the original thesis or dissertation was consulted to
provide more detailed information either to obtain r or to compute
it.

Procedure

A coding protocol was completed for each study in the analysis
including author and source, geographic location, sample demo-
graphics, offender group, setting and facility, LS version, means
and standard deviations of LS total scores and need domains,
recidivism base rates, LS risk categories and recidivism percent-
ages, and any predictive accuracy statistics for all community and
institutional outcomes for LS total and criminogenic need scores.
LS descriptives, predictive accuracy, and recidivism data were also
coded for males and females and ethnic minority and nonminority
groups. Studies were coded by the first and second authors. Nonre-
dundant information was coded as much as possible to reduce the
impact of a particular sample on aggregate findings, and care was
taken to ensure that a given set of data was coded from one sample
only. When a given finding from the same sample was reported
across multiple publications, the effect size was coded from the
largest or most representative and recent sample. Approximately
10% of the studies (n � 13) were randomly selected and indepen-
dently recoded, and effect sizes were recomputed by either the first
or second author, depending on who had coded the original study.
An overall rate of agreement of 96.9% (444/458) was achieved for

the study variables coded and effect sizes extracted. Discrepancies
resulted from minor computational or coding errors or simple
omissions and were resolved by consensus between raters.

Effect size coding. Predictive accuracy statistics were coded
in terms of r, which in most cases was a point biserial correlation,
or rpb (i.e., a correlation between a continuous predictor, such as
the score on a risk measure, and a binary criterion variable, such as
dichotomous recidivism coded yes–no). When r was not reported,
the appropriate formula was applied to convert the reported sta-
tistic or descriptive information (e.g., mean group differences
between recidivists and nonrecidivists) into r, specifically a point
biserial r, phi r (for 2 � 2 tables), or Cramer’s V (for more than
two predictor categories, such as LSI risk levels of low, medium,
and high, and its association with binary outcome). Occasionally,
a standard Pearson r was computed from a continuous outcome
variable (e.g., number of new convictions). When only an area
under the curve (AUC) statistic from receiver operating character-
istic analyses was provided, the formulae provided in Rice and
Harris (2005) were used. AUC values were first converted into the
equivalent Cohen’s d, in which d � �2 � z(AUC), and then into
the equivalent rpb using the formula r � d/(�d2 � [1/pq]), where
p � base rate and q � 1 � p. In some cases, multiple dependent
measures had been coded on a single sample (e.g., separate cor-
relations computed for binary charges and binary convictions). In
such cases when more than one effect size represented a particular
outcome measure within a study, a single effect size was created
by averaging the two (see Lipsey & Wilson, 2001). Finally, for
gender and ethnic group comparisons on LS score, the mean,
standard deviation, and sample size were used to compute a
variation on Cohen’s d (Hedges’s g) in which the mean difference
between groups (e.g., male–female, ethnic minority–nonminority)
is divided by the pooled standard deviation.

Data aggregation. All coded data were entered into a spread-
sheet with SPSS for Windows 20.0. Mean weighted effect sizes, r
and d, were then computed with Comprehensive Meta-Analysis
2.0 (Borenstein, Hedges, Higgins, & Rothstein, 2005). Both fixed-
and random-effects models were used in the computation of r. In
fixed-effects models, the correlation is simply weighted by the
sample size of the study from which it is derived, with larger
studies thus receiving greater weight in effect size aggregation. By
contrast, in random-effects models, less importance is given to
differences in sample size across studies due to the inclusion of a
constant that represents unexplained variation across studies. As a
result, relatively greater weight is given to smaller studies com-
pared to the fixed-effects model, with the random-effects model
approximating the unweighted average.

The studies demonstrated considerable variability in the magni-
tude of their effects. Homogeneity analyses were conducted to
examine whether the effect sizes were dispersed around their
mean, no greater than would be expected from sampling error
alone, through computing the Q statistic, which is distributed as a
chi-square and its significance is evaluated on k � 1 degrees of
freedom. A significant Q indicates significant variability in effect
sizes among studies (Lipsey & Wilson, 2001). We also computed
I2 to quantify the amount of effect size variability in which I2

values of 25%, 50%, and 75% correspond to small, medium, and
large variability, respectively (Higgins, Thompson, Deeks, & Alt-
man, 2003). Given the large number of studies for some effect
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sizes, it is not uncommon for substantial heterogeneity to be
observed.

We screened for possible outliers based on the criteria from
Hanson and Bussière (1998): (a) an effect size was very small
or very large (e.g., �2 standard deviations from the unweighted
mean), (b) the Q statistic was significant, and (c) the outlier
contributed to 50% or more of the variance in the value of the
Q statistic. Given some of the very large samples and number of
studies involved, we found that there were very few true out-
liers employing these criteria, that is, to the extent that a single
study finding would contribute substantially to effect size het-
erogeneity, which would then be offset by its removal; how-
ever, where this was apparent, we reported the results with and
without the outlier. Finally, we applied a fail-safe N procedure
(Orwin, 1983) to estimate the number of missing studies with a
predictive validity correlation of .00 that would be required to
bring the observed fixed effect below Cohen’s (1988) threshold
for a small effect size (r � .10; cf. Poston & Hanson, 2010). We
viewed this to be more practical than estimating the number of
missing studies required to reduce the effect size to nonsignifi-
cance, a value that was markedly higher. We limited these
calculations to LS total scores, which tended to feature a larger
number of studies and were of particular salience given their
focus on the aggregate tool.

Results

Study Search and Sample Description

The study search process followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (Moher, Libe-
rati, Tetzlaff, Altman, & The PRISMA Group, 2009) guidelines as
presented in Figure 1. The search identified 2,236 records, of
which 128 studies met the inclusion criteria across 151 indepen-
dent samples and 137,931 offenders. Overall, 126 usable docu-
ments were obtained (from the years 1981–2012) consisting of 72
published articles, 31 theses/dissertations, 17 government reports,
and 6 conference presentations. Most studies were from Canada
(k � 55) and the United States (k � 53), followed by Australia
(k � 8), United Kingdom (k � 6), Singapore (k � 2), and, finally,
Germany, Japan, New Zealand, and Pakistan (k � 1 each).

Overall, 80.5% of the sample was male and 19.5% female. The
mean age (unweighted) across the samples was 26.67 years. For
studies reporting ethnic composition of their samples (k � 88),
approximately 63% of total participants were White, 18.9% Black,
9.8% Aboriginal, 5.5% Hispanic, 2.9% Asian, and 6.5% of other
ethnic descent. Seventy-two percent of the samples featured adult
populations, whereas 28% were youth. The mean length of
follow-up (k � 103) was 26.4 months (SD � 23.8). Weighted
mean rates of recidivism were 36% for general (i.e., any; k � 110),
35.2% nonviolent (k � 11), 13.7% violent (k � 34), and 6.5%
sexual (k � 9) recidivism.

Comparisons in LS Scores as a Function of Ethnicity
and Gender

Within-study group comparisons were conducted on mean LS
total score and 11 need domains comparing ethnic minority and
nonminority offenders (see top half of Table 2). Ethnic minor-

ities scored significantly higher than nonminorities on most LS
areas, including the total score, with a difference of approxi-
mately one quarter of a standard deviation (d � .24), a differ-
ence that may be classified as small in magnitude. An exception
was the personal/emotional need in which nonminorities scored
significantly higher. The magnitude of the differences varied,
ranging from effect sizes that would be considered small in
magnitude (d � �.07 to .30) to approximately moderate for
group differences on education/employment (d � .40) and
antisocial pattern (d � .50). In short, these results demonstrate
that ethnic minorities have higher LS scores than nonminorities
as compared within the same samples.

These analyses were repeated comparing males and females.
As shown in the bottom half of Table 2, the results were more
mixed. Most of the differences could be classified as small in
magnitude, with males scoring significantly higher on LS total
score, prior offenses, companions, leisure/recreation, substance
abuse, antisocial pattern, and attitudes (d � .05 to .38). Female
offenders, by contrast, scored significantly higher on education/
employment, family/marital, financial, accommodations, and
personal/emotional (d � �.08 to �.30).

Predictive Accuracy of the LS Tools: Community and
Institutional Outcomes

As seen in Table 3, across 124 samples and 130,833 offenders,
LS total scores significantly predicted general community recidi-
vism, the most common outcome examined, with moderate accu-
racy overall (rw � .30 and .29 for fixed- and random-effects
models, respectively). An estimated 255 missing studies with a
predictive validity correlation of 0 would be required to reduce the
observed fixed effect below Cohen’s (1988) threshold for a small
effect size (r � .10).1 LS total scores also demonstrated significant
predictive validities for more specific community recidivism out-
comes (e.g., violence), which tended to be examined in a smaller
number of studies and were frequently smaller in magnitude than
for general recidivism. The LS tools also demonstrated good
prediction of institutional recidivism, including any misconduct
and serious misconduct. The Q statistics and I2 values were ex-
tremely large for general and violent recidivism, denoting substan-
tial heterogeneity in effect size magnitude across the studies for
these outcomes. I2 values that were moderate in magnitude
(43.89–72.52) were observed for the remaining outcomes.

Predictive Accuracy of LS Criminogenic Needs for
Various Recidivism Outcomes

The predictive validity findings for the 11 need domains for
general, violent, and (for sex offenders) sexual recidivism are
presented in Table 4. The pattern of findings paralleled those for
the aggregate scale total; that is, predictive validities tended to be
higher on average for higher base rate outcomes. Given the large
sample sizes involved, the confidence intervals (CIs) were quite

1 This stands in contrast to the classic fail-safe N, in which case an
estimated 171,535 missing studies with an effect size of 0 would be
required to reduce this finding to nonsignificance.
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narrow, particularly for the fixed-effects analyses; nonoverlapping
CIs are interpreted to mean that the effect sizes represent different
population parameters. Though all of the needs significantly pre-
dicted general recidivism, prior offenses, education/employment,
substance abuse, and companions appeared to be particularly
strong predictors (rw � .20 to .33); financial and personal/emo-
tional were the weakest predictors, with their CIs (fixed effects)
not overlapping with those of any of the remaining need catego-
ries. A similar trend was observed in the prediction of violence.
Though all need areas significantly predicted this outcome, prior
offenses, antisocial pattern, education/employment, companions,
and attitudes had some of the highest predictive accuracies; family/
marital, financial, accommodations, and personal/emotional dem-
onstrated weaker prediction and quite small or inconsistent effect
sizes between random- and fixed-effects models. Substantial het-
erogeneity continued to be observed for all effect sizes except
for antisocial pattern. Finally, effect sizes for the prediction of
sexual recidivism tended to be more similar in magnitude (fixed
effects) across the need areas and smaller in magnitude com-

pared to the prediction of other outcomes. Many of these were
also not significant when random-effects models were com-
puted. As in previous analyses, personal/emotional emerged as
the weakest predictor of sexual recidivism and did not signifi-
cantly predict this outcome.

Predictive Accuracy for General and Violent
Recidivism as a Function of Ethnicity

The predictive validity of the LS total score and need areas was
subsequently examined across broad ethnic minority and nonmi-
nority offender samples for general and violent recidivism out-
comes (see Table 5). LS total scores significantly predicted both
sets of recidivism outcomes for both ethnic subgroups. Across the
ethnic minority samples, fixed-effects models for general and
violent recidivism (rw � .23 for both) generated significantly
smaller effect sizes than among nonminorities (rw � .32 and.29,
respectively), as the CIs did not overlap. Under fail-safe proce-
dures (general recidivism), the estimated number of missing stud-
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Figure 1. Level of Service meta-analysis PRISMA flow diagram. � Includes 36 records screened and
excluded owing primarily to not being in English language, such that their eligibility could not be evaluated
further. Adapted from “Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA
Statement,” by D. Moher, A. Liberati, J. Tetzlaff, D. G. Altman, and The PRISMA Group, 2009, PLoS Medicine,
6, e1000097.
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ies with an effect size of 0 to reduce the observed fixed effects
below the threshold of a small effect size was 49 for ethnic
minorities and 55 for nonminorities. Substantial effect size heter-
ogeneity (I2) was observed for the prediction of three out of four
outcomes by LS total score; an exception was the prediction of
violence in ethnic minority samples.

Each criminogenic need domain significantly predicted gen-
eral and violent recidivism for both broad ethnic groups, al-
though there was a trend of greater effect size heterogeneity
among nonminority samples. Evidence for the Big Four in
general emerged, with prior offenses and antisocial pattern
being particularly prominent predictors of both outcomes, fol-

Table 2
Mean Group Differences on Level of Service (LS) Total Score and Risk–Need Domains as a Function of Ethnicity and Gender

LS domain d 95% CI Direction Q I2 n k

Ethnicity-based comparison

Total score .24 [.21, .26] EMH 1518.82 98.68 74,892 21
Prior offenses .26 [.23, .28] EMH 530.02 98.68 33,443 8
Education/employment .40 [.38, .43] EMH 486.69 98.36 35,550 9
Family/marital .29 [.26, .31] EMH 545.87 98.53 35,550 9
Financial .24 [.20, .28] EMH 5.75 65.25 13,158 3
Accommodations .25 [.22, .29] EMH 40.03 95.00 13,158 3
Companions .30 [.27, .32] EMH 349.38 97.71 35,550 9
Leisure/recreation .20 [.18, .23] EMH 79.94 89.99 35,550 9
Substance abuse .18 [.15, .20] EMH 1497.70 99.47 35,550 9
Personal/emotional �.07 [�.10, �.04] NMH 78.81 93.66 16,200 6
Antisocial pattern .50 [.46, .53] EMH 284.18 99.30 19,350 3
Attitudes .21 [.19, .24] EMH 105.78 92.44 35,550 9

Gender-based comparisons

Total score .12 [.10, .15] MH 305.02 93.12 61,551 22
Prior offenses .38 [.36, .41] MH 162.15 90.75 47,140 16
Education/employment �.08 [�.10, �.05] FH 105.92 84.89 47,646 17
Family/marital �.21 [�.24, �.19] FH 127.69 87.47 47,646 17
Financial �.30 [�.35, �.25] FH 11.93 49.72 15,546 7
Accommodations �.14 [�.19, �.09] FH 42.98 86.04 15,546 7
Companions .05 [.02, .07] MH 161.14 90.07 47,646 17
Leisure/recreation .06 [.04, .09] MH 267.84 94.03 47,646 17
Substance abuse .14 [.12, .17] MH 168.62 90.51 47,646 17
Personal/emotional �.29 �[.33, �.25] FH 55.69 78.45 20,458 13
Antisocial pattern .23 [.20, .27] MH 16.56 81.89 27,188 4
Attitudes .19 [.17, .22] MH 122.80 86.97 47,646 17

Note. All Q statistics are significant at p � .001 except for financial (p � .05 for ethnicity-based comparisons, ns for gender-based comparisons). CI �
confidence interval; EMH � ethnic minorities higher on a given domain; NMH � nonminorities higher; MH � males higher; FH � females higher.

Table 3
Prediction of Recidivism Outcomes by Level of Service Measures (Total Score)

Recidivism criterion

Random Fixed

Q I2 n kr 95% CI r 95% CI

Community outcomes

General .29 [.27, .31] .30 [.29, .30] 2015.40 93.90 130,833 124
Violent .23 [.19, .27] .21 [.20, .22] 450.13 91.56 60,997 39
Nonviolent .25 [.18, .31] .25 [.21, .29] 27.66 56.62 2,194 13
Sexual .11 [.03, .18] .14 [.11, .18] 17.39 65.50 3,163 7
Reincarceration .32 [.28, .35] .28 [.26, .29] 61.93 66.09 12,972 22
Technical violation .27 [.23, .31] .25 [.24, .27] 55.63 71.24 9,991 17
Halfway house failure .41 [.30, .51] .40 [.34, .45] 26.02 73.10 952 8
Offense severity .27 [.20, .34] .27 [.24, .30] 32.75 72.52 3,408 10

Institutional outcomes

Any misconduct .24 [.19, .28] .21 [.18, .24] 26.73 43.89 3,834 16
Serious misconduct .21 [.14, .28] .20 [.17, .23] 47.26 70.38 3,474 15

Note. Prediction of sexual recidivism is among sexual offenders only while the prediction of all other recidivism outcomes is across all offender groups.
All weighted effect sizes are significant at p � .001. All Q statistics are significant at p � .001 except for nonviolent recidivism and sexual recidivism (p �
.01) and any institutional misconduct (p � .05). CI � confidence interval.
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lowed by companions and attitudes, as well as substance abuse
and education/employment from the Central Eight. There were
few disparities in the effect size magnitudes between ethnic
groups in the much smaller number of studies that examined the
criminogenic need domains; an exception may be education/
employment, which was a stronger and more consistent predic-
tor of violence in minority samples.

Given the tremendous breadth and complexity of ethnic group
membership, as available data permitted, we computed effect size
estimates among more specific ethnic groups for LS total score,
with the LS scales significantly predicting general recidivism for
each ethnic group (see Table 6). There was also generally good
consistency between random- and fixed-effects models supporting
the stability of the findings. Among Black samples, the removal of
a single outlier (a study with a very large sample size and small
effect) accounting for nearly two thirds of the effect size hetero-
geneity improved the fixed-effects estimate.

Predictive Accuracy for General and Violent
Recidivism as a Function of Gender

These predictive accuracy analyses were repeated for male
and female offender samples across the same set of LS scale
components and recidivism outcomes (see Table 7). LS total
scores demonstrated strong predictive accuracy, particularly for
general recidivism, across male (rw � .30 and .30) and female
(rw � .35 and .31) samples (fixed and random effects, respec-
tively). The CIs for the fixed-effects model did not overlap,
indicating that LS total scores actually predicted general recid-
ivism better in the 45 female samples than in the 80 male
samples. LS total scores predicted violent recidivism similarly
in 12 female (rw � .24 and .26) and 30 male (rw � .28 and .24)
samples (fixed and random effects, respectively). Fail-safe pro-
cedures estimated that 120 (female samples) and 166 (male
samples) missing studies would be required to reduce the ob-

Table 4
Predictive Validity of Level of Service (LS) Criminogenic Needs for General, Violent, and Sexual Recidivism

Recidivism criterion
and LS domain

Random Fixed

Q I2 n kr 95% CI r 95% CI

General recidivism

Prior offenses .28 [.25, .32] .29 [.28, .29] 1545.31 96.51 97,051 55
Education/employment .24 [.21, .27] .22 [.22, .23] 656.69 91.78 97,509 55
Family/marital .14 [.12, .16] .13 [.12, .13] 298.65 82.25 97,734 54
Financial .12 [.09, .15] .08 [.07, .09] 199.82 85.99 58,714 29
Accommodations .14 [.11, .16] .12 [.12, .13] 129.03 77.53 58,832 30
Companions .22 [.19, .25] .21 [.21, .22] 846.31 93.27 97,970 58
Leisure/recreation .16 [.13, .19] .16 [.16, .17] 623.40 91.66 97,352 53
Substance abuse .20 [.16, .23] .20 [.19, .20] 856.77 93.81 97,511 54
Personal/emotional .14 [.10, .18] .06 [.05, .07] 705.66 93.77 68,911 45
Antisocial pattern .31 [.26, .35] .33 [.32, .34] 17.28� 47.92 28,737 10
Attitudes .19 [.16, .22] .17 [.16, .18] 825.23 93.46 97,673 55

Violent recidivism

Prior offenses .21 [.16, .27] .21 [.21, .22] 299.52 94.32 55,044 18
Education/employment .20 [.15, .24] .17 [.16, .17] 222.07 91.89 55,417 19
Family/marital .11 [.09, .14] .09 [.08, .09] 48.06 62.55 55,452 19
Financial .09 [.01, .18] .02 [.01, .04] 14.79�� 72.96 23,471 5
Accommodations .15 [.04, .25] .07 [.05, .08] 24.29 83.54 23,499 5
Companions .17 [.11, .22] .16 [.15, .16] 336.73 94.65 55,440 19
Leisure/recreation .12 [.08, .16] .12 [.11, .13] 162.68 88.94 55,450 19
Substance abuse .13 [.09, .18] .11 [.10, .12] 221.27 91.87 55,447 19
Personal/emotional .17 [.09, .25] .04 [.03, .05] 161.85 93.20 27,503 12
Antisocial pattern .23 [.22, .24] .23 [.22, .24] 3.072a 0.00 27,944 7
Attitudes .18 [.14, .21] .13 [.12, .13] 126.89 85.82 55,433 19

Sexual recidivism

Prior offenses .11�� [.03, .20] .14 [.10, .18] 7.24a 44.71 2,389 5
Education/employment .07a [�.04, .18] .12 [.08, .16] 11.93� 66.48 2,389 5
Family/marital .07� [.01, .14] .08 [.04, .12] 5.08a 21.18 2,389 5
Companions .04a [�.09, .16] .12 [.08, .16] 15.62�� 74.39 2,389 5
Leisure/recreation .12 [.08, .16] .12 [.08, .16] 3.47a 0.00 2,389 5
Substance abuse .00a [�.11, .11] .06�� [.02, .10] 10.96� 63.49 2,389 5
Personal/emotional �.02a [�.21, .16] �.03a [�.12, .06] 11.49�� 73.88 484 4
Attitudes .09a [.00, .18] .10 [.06, .14] 8.24a 51.43 2,389 5

Note. Prediction of sexual recidivism is among sexual offenders only while the prediction of general and violent recidivism is across all offender groups.
Unmarked weighted effect sizes (r) and measures of effect size heterogeneity (Q) are significant at p � .001. CI � confidence interval.
a Not significant.
� p � .05. �� p � .01.
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served fixed effects (general recidivism) below the threshold of
a small effect size.

Some interesting patterns appeared when the individual needs
were examined between gender groups. The Big Four were con-
sistently significant and among the strongest predictors of general
and violent recidivism across both genders. Education/employ-
ment was also consistently strong for both gender groups and

across both recidivism outcomes, although there seemed to be a
possible gender disparity with a stronger prediction of violence in
male samples. In female offender samples, substance abuse and the
personal/emotional domain were particularly strong predictors of
general recidivism, and the CIs for fixed-effects models did not
overlap with those from the male offender samples; this trend was
not evident with the smaller number of studies that examined
violent recidivism. Effect size heterogeneity also decreased across
several of the need areas in the prediction of violence among
gender groups.

Within Study Comparisons as a Function of Ethnicity
and Gender

Table 8 reports the results of within-study comparisons that
examined the predictive accuracy of the LS scales among gender
and ethnic subgroups. These are a subset of studies from the larger
sample that specifically involve a direct comparison of male–
female, ethnic minority–nonminority predictive accuracies from
within the same sample and setting. The LS scales significantly
predicted violent and general recidivism at magnitudes that were
similar to the larger analyses reported above in Tables 5 and 7.
Any preexisting disparities in predictive accuracy between demo-
graphic subgroups, though still evident, decreased somewhat when

Table 5
Predictive Validity of Level of Service (LS) Total Score and Criminogenic Needs for Violent and General Recidivism as a Function
of Ethnicity

LS domain

Ethnic minority Nonminority

Random Fixed

Q I2 n k

Random Fixed

Q I2 n kr 95% CI r 95% CI r 95% CI r 95% CI

General recidivism

Total score .27 [.22, .32] .23 [.22, .24] 513.00 93.18 25,780 36 .29 [.23, .34] .32 [.31, .33] 603.79 96.19 40,989 24
Prior offenses .29 [.21, .36] .29 [.27, .31] 108.58 88.95 8,120 13 .32 [.24, .39] .34 [.33, .35] 269.99 96.67 28,323 10
Education/employment .22 [.18, .27] .24 [.22, .26] 38.05 65.83 8,627 14 .26 [.20, .32] .27 [.26, .28] 132.47 93.21 28,323 10
Family/marital .14 [.11, .16] .14 [.11, .16] 7.21a 0.00 8,294 13 .11 [.08, .14] .14 [.12, .15] 25.19�� 64.26 28,323 10
Financial .12 [.09, .15] .12 [.09, .15] 1.99a 0.00 3,503 5 .12 [.05, .19] .16 [.14, .17] 28.85 86.14 10,919 5
Accommodations .12 [.08, .15] .12 [.08, .15] 3.67a 0.00 3,503 5 .14 [.10, .18] .15 [.13, .17] 7.78a 48.59 10,919 5
Companions .21 [.16, .27] .21 [.19, .23] 61.14 80.37 8,295 13 .22 [.15, .28] .25 [.24, .26] 151.87 94.07 28,323 10
Leisure/recreation .16 [.10, .21] .17 [.15, .20] 55.20 78.26 8,295 13 .16 [.10, .22] .21 [.19, .22] 101.20 91.11 28,323 10
Substance abuse .22 [.17, .27] .23 [.20, .25] 52.35 77.08 8,295 13 .22 [.17, .27] .25 [.23, .26] 80.75 88.85 28,323 10
Personal/emotional .12 [.02, .22] .08 [.05, .11] 50.65 84.21 4,146 9 .10 [�.01, .21] .08 [.06, .09] 139.43 95.70 12,461 7
Antisocial pattern .29 [.24, .34] .30 [.28, .33] 6.63a 54.74 4,148 4 .27 [.16, .38] .32 [.30, .33] 4.89a 59.06 15,862 3
Attitudes .19 [.13, .25] .18 [.16, .20] 62.90 80.92 8,295 13 .19 [.14, .23] .21 [.19, .22] 54.12 83.37 28,323 10

Violent recidivism

Total score .24 [.17, .31] .23 [.20, .26] 17.02�� 70.62 4,178 6 .23 [.10, .35] .29 [.27, .30] 51.06 92.17 17,416 5
Prior offenses .23 [.16, .29] .23 [.20, .26] 11.28� 65.55 4,149 5 .22 [.10, .33] .27 [.26, .28] 36.12 91.69 17,342 4
Education/employment .21 [.16, .27] .21 [.19, .24] 9.78� 59.08 4,150 5 .16 [.10, .21] .13 [.12, .15] 7.95� 62.42 17,342 4
Family/marital .08 [.05, .11] .08 [.05, .11] 3.70a 0.00 4,149 5 .09 [.07, .11] .09 [.08, .11] 3.12a 3.90 17,342 4
Companions .16 [.10, .22] .17 [.14, .20] 11.18� 64.21 4,150 5 .18 [.07, .29] .22 [.21, .24] 34.09 91.20 17,342 4
Leisure/recreation .13 [.10, .16] .13 [.10, .16] 1.56a 0.00 4,150 5 .14 [.07, .21] .17 [.16, .19] 13.16�� 77.19 17,342 4
Substance abuse .15 [.08, .21] .12 [.09, .15] 11.93� 66.46 4,150 5 .14 [.07, .21] .17 [.15, .18] 11.21� 73.23 17,342 4
Personal/emotional .15 [.07, .23] .15 [.07, .23] 1.07a 0.00 533 3 .15 [�.07, .36] .09 [.04, .14] 2.11a 52.60 1,542 2
Antisocial pattern — — — — — — — — .23 [.22, .25] .23 [.22, .25] 0.19a 0.00 15,800 3
Attitudes .13 [.10, .16] .13 [.10, .16] 3.26a 0.00 4,150 5 .14 [.07, .20] .15 [.13, .16] 9.07� 66.94 17,342 4

Note. Unmarked effect sizes (r) and Q statistics are significant at p � .001. Insufficient k (�2) for financial and accommodations, as well as part of
antisocial pattern (denoted by dash), to compute effect sizes for violence. CI � confidence interval.
a Not significant.
� p � .05. �� p � .01.

Table 6
Ethnicity Moderator Analyses: Predictive Validity Effect Sizes of
Level of Service Total Score for General Recidivism Among
Specific Ethnic Minority Groups

Group

Random Fixed

Q I2 n kr 95% CI r 95% CI

Aboriginal .30 [.27, .31] .29 [.27, .31] 61.73 80.56 5,354 13
Asian .32 [.25, .38] .31 [.27, .34] 6.69 55.17 2,299 4
Black .30 [.16, .42] .18 [.16, .20] 246.11 96.75 10,314 9
Blacka .32 [.19, .44] .33 [.30, .36] 96.58 92.75 3,790 8
Hispanic .22 [.01, .41] .26 [.23, .29] 114.85 95.65 3,288 6

Note. All effect sizes significant at p � .001, except for Hispanic random
effects (p � .037). Q statistic not significant for Asian group; all remaining
Q statistics significant at p � .001. CI � confidence interval.
a Outlier removed.
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sample and setting were controlled in this manner. In light of these
findings and for the sake of space and parsimony, we have limited
the within-study analyses to the LS total score.

Predictive Accuracy Moderator Analyses by Country
and Region

Effect sizes were subsequently aggregated across three broad
geographic regions of the study, sample, and setting: Canada,
United States, and outside North America. Table 9 presents the
results for the prediction of general and violent recidivism by LS
total score among these three countries and regions. The results
were striking; although LS total score significantly predicted both
outcomes in studies across each of the three regions, effect sizes
were highest in Canadian samples, followed by studies conducted
outside North America, and the smallest were from U.S. samples.
This was found for both general and violent recidivism, with the
CIs seldom overlapping for either fixed- or random-effects anal-
yses. In short, LS total scores demonstrated significantly stronger
prediction of general and violent recidivism in Canadian samples
than the other two broad geographic regions, and studies from
outside North America demonstrated significantly stronger predic-
tion than studies from U.S. samples. The Q and I2 statistics
decreased considerably in magnitude, particularly in the prediction

of violence, demonstrating the country or geographic region of
origin for the study to be a potentially important source of effect
size variability. We also applied fail-safe N procedures to estimate
the number of missing studies with an effect size of 0 required to
reduce these findings for the prediction of general recidivism by
LS total score below the threshold of a small effect size as follows:
Canadian samples (n � 181), United States (n � 65), and outside
North America (n � 39).

These analyses were repeated for the prediction of general recidi-
vism by the 10 LS domains. (Insufficient k existed among studies to
conduct moderator analyses for the prediction of violence by the
individual domains). As illustrated in Table 10, the same trends
emerged as with prediction by LS total score demonstrating geo-
graphic region to be an important source of effect size variability.
First, all need domains predicted general recidivism across each of the
three geographic regions. Second, effect size magnitudes across all
domains were highest for Canadian studies, followed by those outside
North America, and lastly U.S. samples. Third, there was considerable
range in effect size magnitude among the individual domains within
samples from Canada (rw � .22 to .41), United States (rw � .02 to
.20), and outside North America (rw � .09 to .27). The strongest and
most consistent predictors were prior offenses, education/employ-
ment, and companions across the three regions. Effect size heteroge-

Table 7
Predictive Validity of Level of Service (LS) Total Score and Criminogenic Needs for Violent and General Recidivism as a Function
of Gender

LS domain

Female Male

Random Fixed

Q I2 n k

Random Fixed

Q I2 n kr 95% CI r 95% CI r 95% CI r 95% CI

General recidivism

Total score .31 [.26, .35] .35 [.34, .36] 385.41 88.58 17,802 45 .30 [.27, .34] .30 [.29, .31] 1,427.11 94.46 77,920 80
Prior offenses .30 [.24, .36] .37 [.35, .39] 143.35 88.14 11,212 18 .27 [.22, .33] .34 [.33, .34] 671.56 94.79 40,776 36
Education/employment .24 [.19, .28] .27 [.25, .29] 59.36 69.68 11,249 19 .26 [.22, .29] .28 [.27, .29] 193.88 81.95 41,072 36
Family/marital .15 [.11, .18] .16 [.14, .18] 33.20�� 45.78 11,249 19 .15 [.13, .18] .16 [.15, .17] 87.21 59.87 41,341 36
Financial .13 [.08, .17] .12 [.09, .16] 13.15a 31.58 2,973 10 .13 [.09, .17] .15 [.13, .16] 41.15 65.98 15,738 15
Accommodations .14 [.06, .22] .15 [.12, .19] 40.55 77.81 2,973 10 .14 [.11, .16] .14 [.13, .16] 26.11a 38.71 15,956 17
Companions .23 [.17, .28] .27 [.25, .29] 119.39 84.09 11,317 20 .22 [.18, .26] .26 [.25, .27] 320.17 88.76 41,326 37
Leisure/recreation .16 [.11, .21] .20 [.18, .22] 90.02 80.01 11,249 19 .16 [.13, .20] .20 [.20, .21] 195.76 83.14 40,876 34
Substance abuse .25 [.20, .30] .30 [.28, .32] 92.14 80.46 11,249 19 .19 [.16, .22] .24 [.23, .25] 177.23 80.25 41,311 36
Personal/emotional .15a [.04, .26] .24 [.21, .26] 210.17 93.82 6,168 14 .12 [.08, .16] .06 [.05, .08] 114.30 77.25 17,596 27
Antisocial pattern .29 [.26, .31] .29 [.26, .31] 0.47a 0.00 4,930 4 .30 [.25, .34] .34 [.32, .35] 16.13� 50.40 23,614 9
Attitudes .20 [.15, .25] .23 [.21, .25] 96.62 80.34 11,316 20 .19 [.16, .22] .21 [.20, .22] 124.39 72.67 35,160 35

Violent recidivism

Total score .26 [.20, .32] .24 [.22, .25] 34.11 67.75 8,810 12 .24 [.20, .27] .28 [.27, .29] 79.76 63.64 28,406 30
Prior offenses .23 [.16, .30] .23 [.21, .25] 28.42 82.41 8,269 6 .22 [.13, .31] .29 [.27, .30] 26.96 77.74 22,654 7
Education/employment .17 [.12, .22] .15 [.13, .18] 12.26� 59.22 8,270 6 .24 [.19, .29] .23 [.22, .25] 8.84a 32.14 22,654 7
Family/marital .10 [.06, .15] .10 [.08, .13] 10.23a 51.12 8,269 6 .12 [.07, .17] .10 [.09, .11] 9.08a 33.91 22,654 7
Companions .17 [.13, .22] .16 [.14, .18] 10.97a 54.42 8,270 6 .17 [.09, .24] .23 [.22, .25] 17.4�� 65.54 22,654 7
Leisure/recreation .14 [.09, .19] .12 [.10, .15] 12.31� 59.37 8,270 6 .15 [.11, .20] .18 [.17, .19] 7.58a 20.83 22,654 7
Substance abuse .17 [.12, .22] .15 [.13, .18] 12.21� 59.03 8,270 6 .14 [.08, .19] .16 [.15, .18] 9.47a 36.61 22,654 7
Personal/emotional .21 [.01, .40] .17 [.14, .21] 37.78 92.06 3,396 4 .24 [.07, .40] .22 [.15, .30] 8.68� 76.97 613 3
Antisocial pattern .17 [.14, .20] .17 [.14, .20] 0.07a 0.00 4,873 2 .22 [.17, .27] .24 [.23, .25] 3.70a 18.95 22,041 4
Attitudes .19 [.12, .26] .14 [.12, .16] 25.65 80.51 8,269 6 .17 [.11, .23] .16 [.15, .17] 12.51a 52.05 22,654 7

Note. Unmarked effect sizes (r) and Q statistics are significant at p � .001. Insufficient k (�2) for financial and accommodations to compute effect sizes
for violence. CI � confidence interval.
a Not significant.
� p � .05. �� p � .01.
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neity also decreased among the criminogenic need domains when
examined by region. This was most apparent among Canadian sam-
ples, which demonstrated small effect size heterogeneity (I2 � 0.00 to
49.22) for six domains, in contrast to U.S. samples, which continued
to demonstrate substantial heterogeneity across nine of the 10 do-
mains (I2 � 75.18 to 95.03).

Finally, we computed effect sizes for LS total score predic-
tion of general recidivism among gender and ethnic groups
among the three broad geographic regions (see Table 11). LS
total scores continued to predict outcome irrespective of geo-
graphic region or demographic subgroup, but effect sizes were
highest in Canadian samples and lowest in U.S. samples. The
CIs demonstrated minimal overlap, and all weighted effect sizes
were significantly different at p � .001 between the three
geographic regions. The impact of aggregating effect sizes by
region on effect size heterogeneity among the demographic
subgroups was mixed; among U.S. samples, small to moderate
effect size heterogeneity was observed across 22 female of-

fender samples (I2 � 39.73), whereas substantial heterogeneity
was observed for effect sizes aggregated across the other three
demographic groups. Among Canadian samples, the least het-
erogeneity was observed among ethnic minority offenders (I2 �
24.47), with moderate to high heterogeneity among remaining
demographic groups.

To further elucidate possible sources of variation, we correlated
the unweighted effect size with author allegiance, coded dichoto-
mously as to whether a study’s authors included an LS scale
developer or a student of an author versus no affiliation to the LS
scales. Allegiance was significantly correlated with effect size
magnitude for general recidivism (r � .42, p � .001); however,
when examined exclusively among Canadian studies (all LS au-
thors are Canadian), allegiance was not significantly correlated
with effect size (r � .04, p � .765), suggesting that the allegiance
effect may be an artifact of the regional differences observed
earlier.

Table 8
Within-Study Comparisons of Level of Service Predictive Accuracy for General and Violent Recidivism Among Gender and
Ethnic Groups

Group

Random Fixed

Q I2 n kr 95% CI r 95% CI

General recidivism

Ethnic minority .29 [.23, .34] .23 [.22, .24] 477.45 94.14 22,996 29
Nonminority .28 [.23, .34] .32 [.31, .33] 599.63 96.33 40,835 23
Female .29 [.24, .34] .32 [.31, .34] 186.75 83.94 11,805 31
Male .29 [.24, .35] .30 [.29, .31] 1294.51 97.68 58,472 31

Violent recidivism

Ethnic minority .24 [.17, .31] .23 [.20, .26] 17.02�� 70.62 4,178 6
Nonminority .21 [.06, .34] .29 [.27, .30] 50.96 94.11 17,262 4
Female .25 [.22, .27] .25 [.22, .27] 1.98a 0.00 5,257 6
Male .29 [.21, .35] .29 [.28, .31] 15.67�� 68.10 22,760 6

Note. Unmarked weighted effect sizes (r) and measures of effect size heterogeneity (Q) are significant at p � .001 except as noted. The ks for ethnic
minority and nonminority within-study comparisons are uneven, since frequently more than one ethnic minority subgroup was analyzed in a given study
and individual effect sizes were computed for each (k representing the number of samples within a given study). CI � confidence interval.
a Not significant.
�� p � .01.

Table 9
Predictive Validity of Level of Service Total Score for General and Violent Recidivism by Country/Region

Country/region

Random Fixed

Q I2 n kr 95% CI r 95% CI

General recidivism

Canada .38 [.35, .41] .43 [.42, .44] 186.77 73.23 39,688 51
United States .20 [.18, .23] .22 [.21, .23] 432.66 88.21 70,428 52
Outside North America .30 [.28, .33] .29 [.28, .31] 48.68 63.02 20,581 19

Violent recidivism

Canada .26 [.23, .29] .27 [.26, .28] 77.90 65.34 35,338 28
United States .12 [.11, .13] .12 [.11, .13] 3.67a 0.00 24,644 7
Outside North America .20 [.14, .26] .20 [.14, .26] 1.63a 0.00 1,015 4

Note. Unmarked weighted effect sizes (r) and measures of effect size heterogeneity (Q) are significant at p � .001 except as noted. CI � confidence
interval.
a Not significant.
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Predictive Accuracy of LS Variants

The final set of analyses examined sources of effect size vari-
ability among different versions of the family of LS tools (see
Table 12). Where sufficient k permitted, effect sizes were aggre-
gated by geographic region. Strong predictive accuracy for general
and violent recidivism was observed across the variants of the LS
scales. The LSI–R and YLS/CMI each had the largest number of
studies across the three geographic regions. Although the LSI–R
demonstrated the smallest effect size overall for general recidi-
vism, when this was aggregated by geographic region, the largest
effect size was observed for Canadian samples at a magnitude
consistent with other LS variants, followed by studies outside
North America and the U.S. samples. Significant differences in
LSI–R effect size magnitude were found between each of the three
regions for general and violent recidivism; the lone exception was
nonsignificant differences in the prediction of violence between
Canadian samples and those from outside North America (z �
1.67, p � .095, random effects).

Similar trends were found for the YLS/CMI. The largest effect
sizes in the prediction of general recidivism were found for Ca-
nadian samples and those outside North America, both of which
had significantly higher effect sizes than U.S. samples (p � .001).
For the prediction of violence, although Canadian samples again

had the largest effect size magnitude, these were not significantly
different from U.S. and outside North American regions. Effect
size heterogeneity also decreased markedly among specific LS
variants, particularly when examined by geographic region. This
pattern seemed most evident for the YLS/CMI (I2 � 0.00 to
64.41).

Discussion

We conducted the largest known meta-analysis to date of the
family of LS risk assessment tools. Overall, 128 studies consisting
of 151 independent samples from nine countries and 137,931
offenders were included in this review. This is approximately 3
times larger than one published by Smith et al. (2009), both in
terms of number of samples and number of participants, and
even more than the important contributions by Gendreau et al.
(2002) and M. A. Campbell, French, and Gendreau (2009). The
very large number of studies and the international nature of this
study speak to substantial diversity of the samples included
with respect to gender, culture/ethnicity, setting, and age among
other factors that allowed for examination of important moder-
ator variables informed by ongoing controversies in the extant
literature.

Table 10
Predictive Validity of Level of Service (LS) Criminogenic Needs for General Recidivism by Country/Region

LS domain Country/region

Random Fixed

Q I2 n kr 95% CI r 95% CI

Prior offenses Canada .36 [.33, .40] .41 [.40, .42] 101.11 74.29 34,090 27
United States .19 [.13, .24] .20 [.20, .21] 301.59 95.03 47,420 16
Outside NA .27 [.22, .31] .25 [.24, .27] 45.34 75.74 15,540 12

Education/employment Canada .30 [.27, .33] .31 [.30, .32] 65.23 60.14 34,052 27
United States .18 [.15, .21] .17 [.16, .18] 119.53 86.61 47,697 17
Outside NA .21 [.18, .24] .22 [.20, .23] 20.89� 52.13 15,759 11

Family/marital Canada .18 [.16, .19] .18 [.16, .19] 23.57a 0.00 34,428 27
United States .09 [.06, .12] .08 [.07, .09] 68.32 78.04 47,547 16
Outside NA .15 [.11, .18] .15 [.13, .16] 24.79�� 59.66 15,759 11

Financial Canada .19 [.14, .23] .19 [.14, .23] 3.27a 0.00 1,684 10
United States .08 [.05, .10] .06 [.05, .07] 48.34 75.18 45,667 13
Outside NA .15 [.10, .19] .17 [.15, .19] 14.93� 66.52 11,363 6

Accommodations Canada .22 [.16, .29] .23 [.19, .28] 20.54� 46.45 1,902 12
United States .11 [.08, .14] .11 [.10, .12] 58.87 81.31 45,567 12
Outside NA .13 [.09, .17] .15 [.13, .17] 10.91a 54.18 11,363 6

Companions Canada .30 [.27, .32] .32 [.31, .33] 43.14� 35.09 34,408 29
United States .15 [.11, .18] .15 [.14, .16] 114.59 85.17 47,797 18
Outside NA .19 [.16, .23] .19 [.17, .20] 27.50�� 63.64 15,759 11

Leisure/recreation Canada .25 [.24, .26] .25 [.24, .26] 21.11a 0.00 33,896 25
United States .09 [.06, .12] .10 [.09, .11] 91.82 82.58 47,697 17
Outside NA .14 [.10, .18] .15 [.13, .16] 30.45 67.16 15,759 11

Substance abuse Canada .25 [.21, .28] .30 [.29, .30] 77.35 67.68 34,055 26
United States .15 [.11, .18] .13 [.12, .14] 118.26 86.47 47,697 17
Outside NA .18 [.14, .23] .18 [.17, .20] 41.58 75.95 15,759 11

Personal/emotional Canada .24 [.17, .31] .31 [.29, .33] 88.96 82.01 5,824 17
United States .04 [.02, .06] .02 [.01, .03] 48.41 69.01 47,547 16
Outside NA .13 [.07, .19] .09 [.07, .10] 88.73 87.60 15,540 12

Attitudes Canada .27 [.24, .30] .26 [.25, .27] 51.20�� 49.22 34,217 27
United States .12 [.09, .16] .12 [.11, .13] 141.92 88.73 47,697 17
Outside NA .16 [.13, .19] .17 [.16, .19] 20.73� 51.77 15,759 11

Note. Unmarked weighted effect sizes (r) and Q statistics are significant at p � .001 except as noted. NA � North America; CI � confidence interval.
a Not significant.
� p � .05. �� p � .01.
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LS Profile and Score Differences as a Function of
Ethnicity and Gender

Mean comparisons demonstrated that ethnic minorities scored
significantly higher than nonminorities on LS total score and all
but one criminogenic need domain on the tool. However, the
magnitude of these differences may be considered small in mag-
nitude, with one exception being antisocial pattern, which was
closer to medium. These meta-analytic results convincingly dem-
onstrate what has been found in some (e.g., Holsinger, Lowen-

kamp, & Latessa, 2003), but not all (e.g., Bonta, 1989), studies of
minority offenders and implied in systematic reviews (e.g., Rugge,
2006); the present results indicate that such conclusions also
extend to the criminogenic need domains of the LS scales. It is
important to bear in mind, however, that there are important
social, historical, and contextual factors that may contribute to
elevated risk scores and increase the possibility of ethnic mi-
norities coming into contact with the justice system (Mann,
2010; Rugge, 2006).

Table 11
Predictive Validity of Level of Service Total Score for General Recidivism by Country/Region as a Function of Gender and Ethnicity

Country/region

Random Fixed

Q I2 n kr 95% CI r 95% CI

Male
Canada .36 [.33, .39] .42 [.41, .43] 117.57 65.13 29,585 42
United States .21 [.18, .25] .18 [.17, .19] 211.49 88.65 31,473 24
Outside NA .31 [.28, .34] .30 [.29, .31] 27.52�� 56.39 16,862 13

Female
Canada .44 [.39, .48] .45 [.43, .46] 63.23 76.28 9,670 16
United States .22 [.19, .26] .21 [.19, .24] 34.84� 39.73 6,037 22
Outside NA .29 [.22, .36] .27 [.23, .31] 15.44� 61.15 2,095 7

Ethnic minority
Canada .41 [.36, .46] .40 [.38, .43] 26.96�� 59.20 5,101 12
Canadaa .40 [.38, .42] .40 [.36, .43] 13.24b 24.47 5,061 11
United States .18 [.11, .25] .16 [.14, .17] 187.91 91.49 16,308 17
Outside NA .26 [.21, .32] .26 [.24, .28] 25.18 76.18 6,234 7

Nonminority
Canada .41 [.36, .47] .42 [.41, .43] 34.68 74.05 1,844 10
United States .21 [.17, .25] .19 [.17, .20] 45.75 78.14 13,068 11
Outside NA .28 [.24, .32] .30 [.28, .31] 5.24b 61.86 9,751 3

Note. Unmarked weighted effect sizes (r) and Q statistics are significant at p � .001 except where noted. NA � North America; CI � confidence interval.
a Outlier removed. b Not significant.
� p � .05. �� p � .01.

Table 12
Predictive Validity of Level of Service (LS) Variants for General and Violent Recidivism: Overall and by Country/Region

LS variant

General recidivism Violent recidivism

Random Fixed

Q I2 n k

Random Fixed

Q I2 n kr 95% CI r 95% CI r 95% CI r 95% CI

LSI .32 [.27, .37] .32 [.29, .36] 39.25�� 51.59 2,934 20 .21 [.15, .28] .21 [.15, .28] 0.57 0.00 833 2
LS/CMI/LSI–OR .42 [.38, .47] .44 [.43, .45] 55.99��� 80.36 31,932 12 .27 [.22, .32] .28 [.27, .29] 54.75��� 81.74 31,427 11
LSI–SV .27 [.20, .33] .28 [.25, .32] 6.95 56.80 2,518 4 — — — — — — — —
LSI–SR .38 [.27, .48] .42 [.37, .47] 14.27�� 71.96 1,163 5 .28 [.15, .40] .29 [.19, .38] 1.38 0.00 367 2
LSI–R (overall) .25 [.22, .28] .24 [.23, .25] 632.41��� 91.46 78,505 55 .23 [.16, .28] .13 [.12, .15] 78.50��� 83.44 26,172 14

LSI–R (Canada) .41 [.30, .52] .41 [.38, .45] 55.02��� 61.43 1,998 8 .31 [.23, .38] .33 [.28, .37] 11.40 47.35 1,378 7
LSI–R (United States) .20 [.17, .23] .22 [.21, .23] 403.66��� 91.33 60,998 36 .12 [.11, .13] .12 [.11, .13] 1.28 0.00 24,279 5
LSI–R (Outside NA) .29 [.26, .32] .29 [.28, .31] 25.93�� 61.43 15,509 11 .23 [.15, .31] .23 [.15, .31] 0.33 0.00 515 2

YLS/CMI (overall) .28 [.25, .31] .25 [.24, .27] 82.72��� 64.94 15,447 30 .23 [.18, .27] .22 [.18, .25] 19.46 38.35 2,916 13
YLS/CMI (Canada) .34 [.29, .38] .33 [.29, .37] 16.15 31.87 2,514 12 .25 [.19, .32] .24 [.20, .28] 15.96� 49.87 2,051 9
YLS/CMI (United

States) .22 [.19, .25] .22 [.20, .24] 15.80 36.73 8,367 11 .19 [.09, .29] .19 [.09, .29] 0.53 0.00 365 2
YLS/CMI (Outside

NA) .33 [.26, .40] .28 [.25, .31] 16.86�� 64.41 4,566 7 .16 [.07, .25] .16 [.07, .25] 0.00 0.00 500 2

Note. All weighted effect sizes (r) are significant at p � .001. Dashes denote insufficient k (�2) to compute effect sizes. LSI � Level of Service Inventory;
LS/CMI � Level of Service/Case Management Inventory; LSI–OR � Level of Service Inventory–Ontario Revision; LSI–SV � Level of Service
Inventory–Screening Version; LSI–SR � Level of Service–Self-Report; LSI–R � Level of Service Inventory–Revised; YLS/CMI � Youth Level of
Service Inventory/Case Management Inventory; NA � North America; CI � confidence interval.
� p � .05. �� p � .01. ��� p � .001.
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Male and female comparisons on the tool demonstrated more
mixed findings. Males, on the one hand, tended to have slightly
higher LS total scores overall, more serious offense history, and
pervasive patterns of antisocial behavior, followed by marginally
higher scores on areas denoting concerns with antisocial peers,
lack of prosocial leisure activities, and substance abuse concerns
linked to crime. Females, by contrast, had markedly more serious
personal/emotional concerns, financial problems, and family/mar-
ital difficulties and a significant but smaller set of effects indicat-
ing greater accommodation and education/employment concerns.
The findings are consistent with assertions about salient areas of
risk and need for female offenders, given their unique circum-
stances and possible gendered pathways to crime (e.g., Reisig,
Holtfreter, & Morash, 2006). As current perspectives of female
criminality focus on victimization and its psychological sequel-
ae—domestic relationships, dependency, and social location (e.g.,
Bjerregaard & Smith, 1993; Bloom, Owen, Covington, & Raeder,
2002; Salisbury & Van Voorhis, 2009; Wright, Salisbury, & Van
Voorhis, 2007)—it is not surprising to find female offenders
scoring higher on the above-noted domains. We believe that these
findings are instructive and may facilitate correctional planning
and program development as they identify criminogenic needs that
are particularly prevalent among women offenders (Blanchette &
Brown, 2006; Hannah-Moffat, 2009; Holtfreter & Cupp, 2007).
The finding that the women in these samples did not score as
highly as men on the substance abuse domain may come as a
surprise given both theoretical arguments (Bloom et al., 2002;
Covington & Bloom, 2007) and empirical findings (McClellan,
Farabee, & Crouch, 1997; Salisbury & Van Voorhis, 2009) indi-
cating that substance abuse plays a critical role in the pathway to
female criminality. However, the strength of the relationship be-
tween substance abuse and recidivism is quite another matter and
must also be considered (see Gender and Predictive Accuracy).

In considering these findings, it is important to note that a
difference on total risk score or on any criminogenic need domain
by ethnicity or gender does not, in itself, bias the instrument
against the high scoring minority group, as some have suggested or
implied (LaPrairie, 1995; Martel et al., 2011). Rather, it is impor-
tant to determine whether these differences in risk correspond to
differences in outcome in that higher mean risk scores should
correspond with higher recidivism rates and whether the linear
relationship between risk and outcome remains comparable across
these groups. Indeed, numerous studies have found that ethnic
minorities have higher recidivism rates than White offenders (e.g.,
Wormith & Hogg, 2012), in which case they should, on average,
score more highly on any valid risk assessment tool. From a
prevention perspective, as discussed above, it is also important to
determine what may have caused these differences in the first
place.

Predictive Accuracy for General and Violent
Recidivism

The LS tools significantly predicted all recidivism outcomes
from a range of criterion variables; higher predictive accuracy
tended to be observed for higher base rate outcomes, and this
declined somewhat as criterion operationalizations narrowed. The
direction and magnitude of the effect sizes were broadly consistent
with past research, although the present study generated somewhat

smaller effect sizes overall compared to other larger scale LS
meta-analyses (e.g., M. A. Campbell et al., 2009; Gendreau et al.,
2002). It is worth noting, however, that the disparity is quite small,
but perhaps more importantly, these investigations contained a
much higher proportion of Canadian studies; in Gendreau et al.
(2002), for instance, all effect sizes for the prediction of violence
came from Canadian studies, as did all but five effect sizes for the
prediction of general recidivism. As we found in the present
investigation, geographic region was a potent source of effect size
variation; scrutiny of the effect sizes for the Canadian-based stud-
ies for general and violent recidivism bore a very high level of
consistency with M. A. Campbell et al. (2009) and Gendreau et al.
Comparisons to findings from Smith et al. (2009) are more com-
plex. Their mean effect size across all of their samples of female
offenders was higher than the effect size found in the current study
for general recidivism; however, when considering only those
studies that included both male and female offenders, effect sizes
fell below those of the current study for both males and females,
as noted in Table 1. Although Smith et al. did not analyze their
data by region, it is quite possible that their decrement in effect
size for female offenders was related to country, given that more
than one third of their women offender samples were Canadian.
Smith et al. also focused on LSI–R and included no male-only
studies.

The predictive accuracy of LS criminogenic need areas varied
considerably and raises questions about the appropriateness of
including the 11 domains that are represented across the multiple
versions of the LS. Although all domains were significant in the
fixed-effects analyses, two in particular (financial and personal/
emotional) were significantly less so than the others. This finding
is consistent with Andrews and Bonta’s (1995a, 1995b, 2010)
characterization of the Central Eight risk–need domains and is
reflected in more recent versions of the instrument, particularly the
LS/CMI and the YLS/CMI. The addition of antisocial pattern to
these versions of LS is supported by the large effect sizes it
generated in all analyses. Our findings also provide support for the
prominence of criminal history and antisocial pattern, two of the
Big Four (Andrews & Bonta, 2010), but not criminal attitudes and
criminal companions, which raises some question about the two
tiers of risk–need domains as measured by the LS tools.

Ethnicity and Predictive Accuracy

In line with previous analyses across all samples, the family of
LS tools and its individual need domains predicted general and
violent recidivism among both broad and specific ethnic minority
and nonminority groups. One notable difference was the lower
predictive accuracy of LS total scores observed with the ethnic
minority samples in fixed-effects models, although such differ-
ences decreased with random-effects models, particularly for vio-
lence. That is, the weighted effect sizes were significantly larger
for nonminorities within the studies sampled (fixed effects), but
were closer in magnitude when approximating the unweighted
average and generalizing to the total population of studies (random
effects). The results for the criminogenic need domains, particu-
larly the Central Eight, are consistent with past research findings
supporting the validity of these domains in international samples
of ethnic minorities, as well as demonstrating considerable effect
size heterogeneity (Gutierrez et al. 2013). As with Gutierrez et al.’s
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(2013) comparisons of Aboriginal and non-Aboriginal offenders,
the effect sizes for general recidivism were slightly larger for most
of the domains for nonminority offenders, with less consistent
discrepancies between ethnic groups in effect sizes for violence.

There were not sufficient samples to examine predictive accu-
racies for specific needs among ethnic and nonminorities among
the three geographic regions or to do this for violence. When this
was examined for LS total score and general recidivism, effect size
variability decreased, as did the magnitude of differences in effect
size between minority and nonminority groups. This was perhaps
most evident for Canadian samples, which had very little effect
size variability among ethnic minority samples, and for which the
effect sizes magnitudes were negligible from nonminority samples.
Substantial heterogeneity continued to exist in U.S. minority and
nonminority samples for the prediction of general recidivism. One
possibility may be that systemic bias within the justice system may
distort the measurement of “true” recidivism, thus reducing the
association between LS scores and outcome. The results of eth-
nicity moderator analyses, however, generally support the use of
the LS tools for assessing recidivism risk among ethnic minority
and nonminority samples, which was buttressed by the predictive
validity demonstrated with specific ethnic groups.

Gender and Predictive Accuracy

The LS tools predicted general recidivism among female of-
fenders at a broadly comparable magnitude to past research (Smith
et al., 2009), and importantly, the predictive accuracy of the LS
total score was very similar for males and females, particularly for
random-effects models. Admittedly, there continued to be a sub-
stantial amount of heterogeneity among effect sizes for both gen-
der groups, although this decreased somewhat as additional mod-
erators were examined (e.g., geographic region). The LS domains
each significantly predicted violent and general recidivism among
both genders, and there tended to be few substantive differences in
effect size magnitude; however, the domains of substance abuse
and personal/emotional had significantly larger effect size magni-
tudes for females in the prediction of general recidivism. These
results are consistent with assertions from proponents of gender-
informed models of criminal behavior about the salience of certain
risk–need domains for women, such as problems with substance
abuse and personal/emotional well-being (e.g., Van Voorhis et al.,
2010) and extend past findings by Andrews et al. (2012) pertaining
to the significantly stronger impact of substance abuse on female
recidivism. Although women as a whole may not score as highly
as men on substance abuse, when they do it is particularly prob-
lematic. In short, the results support the predictive efficacy of the
LS tools among female and male offenders for violent and general
recidivism. There is little evidence to suggest that the instrument,
overall, is better suited for, or performs better for, either gender
group, at least in terms of recidivism prediction. In considering the
individual need domains, our analyses suggest that some areas
such as personal/emotional concerns and substance abuse difficul-
ties may have special relevance for female offenders.

Regional Differences in Predictive Accuracy: An
Important Source of Effect Size Variation

Previous meta-analytic research (Olver et al., 2009) has dem-
onstrated risk assessment tools, many of which have Canadian

origins, to have higher predictive validity in Canadian samples
compared to other jurisdictions. We examined geographic re-
gion as a moderator and found that the largest effect sizes were
observed, almost without exception, in Canadian samples, fol-
lowed by those outside North America, and with U.S. samples
demonstrating the lowest effect sizes. It is important to under-
score that the LS scales and their risk–need domains still
predicted all recidivism outcomes irrespective of geographic
region; however, the consistent discrepancies observed in effect
size magnitude should not be ignored, especially given that the
confidence intervals seldom overlapped. Effect size heteroge-
neity also decreased noticeably in the regional analyses, partic-
ularly as other moderators were added, adding further weight to
the importance of geographic region as an important source of
variation. Interestingly, the U.S. studies also often demon-
strated the highest effect size variability (I2 values), and this
often was not substantively lower than the values observed in
broader aggregate analyses.

What might account for these regionally based discrepancies in
effect sizes? First, predictive validity coefficients depend on three
fundamental concepts: the nature of the true relationship and the
precision of both the assessment and outcome measures. There are
various sources of error in both measures, both of which could
vary by region. The source documents in this meta-analysis did not
routinely provide any reliability statistics besides alpha levels, and
few offered any commentary about LS training, mean time to
complete the LS, or quality assurance of scale administration in the
field. Although one might speculate about the impact of very large
caseloads as reported by some U.S. jurisdictions on the quality of
LS assessment, more detailed data collection and analysis are
required to determine whether there are systematic sources of error
in the assessment protocol by country. Similarly, we and others
(Andrews et al., 2011; Yang et al., 2010) have speculated about
sources of systematic variation in measurement precision on the
outcome measure, noting that Canadian researchers typically have
access to a national database of offender criminal records designed
to capture all offenders’ offending anywhere in the country. More
accurate measures of the outcome criterion will routinely generate
higher estimates of predictive validity.

Second, the LS scales are Canadian developed and have been
exported to other countries that have important cultural differ-
ences. Although cultural differences may account for some of
the regional differences observed in predictive accuracy, we do
not believe this is the primary source of such differences, partly
because the Central Eight domains are found across cultures
(Andrews & Bonta, 2010; Gutierrez et al., 2013) and partly
because the LS authors have gone to considerable length work-
ing with international agencies translating items and operation-
alizing concepts to bring them in line with cultures and criminal
codes around the globe. One possibility may be a difference in
familiarity with risk assessment in Canada, compared to else-
where, particularly when studies were conducted. For instance,
this may include a longer history of use of the LS scales in
Canada as well as ready access to the instrument developers and
frequent training opportunities. A related possibility in non-
Canadian jurisdictions may be rater drift; it is possible that
when using the tool in the field, individuals using the tool may
diverge from rating rules. Many of the U.S. studies were pro-
spective examinations of the tool, rated by parole and probation
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officers on hundreds or even thousands of youth or adult
offenders; beset as these studies are with large caseloads and
tight deadlines, it is possible that such circumstances may also
serve to reduce rater accuracy. We were, however, able to
determine that regional differences were not due to a possible
confound of author affiliation with the LS, which was far more
prevalent in Canadian studies. The number of plausible reasons
for regional effect size variation and the fact that the LS scales
continued to demonstrate significant predictive validity, despite
realistic impediments to rater accuracy, would, in our view,
support the continued use of the LS scales by U.S. forensic and
correctional evaluators in legal proceedings.

Conclusions, Limitations, and Future Directions

The present study has some important strengths, limitations, and
implications for future research avenues of the LS scales. Although
the current investigation is the largest examination of the LS scales
to date, we note that much of the interest in the LS is both
international and agency (nonacademic) based. Therefore, it is
quite possible that we have missed pertinent foreign language
studies and other “gray literature.” Perhaps the most pressing
limitation of the present study is that relatively few investigations
reported their results combining the domains of gender and eth-
nicity (e.g., female ethnic minorities); the norm, rather, was to
report effect sizes as a function of one broad demographic group or
another. We were surprised to see several studies with a sizable
sample, male or female, that did not examine findings in light of
ethnicity or even report the frequency of this characteristic in their
samples. This may be redressed in future research as the volume of
studies continues to grow, permitting more nuanced examinations
of gender, ethnicity, and other possible effect size moderators.

As warned by Lipsey (2003), we are also cognizant of the
possibility of confounded moderators. This includes the possibility
of region being confounded by assessor training or caseload size,
LS experience, agency quality assurance mechanisms, author af-
filiation, and precision of the outcome measure. It also includes
ethnicity possibly being confounded by region, or gender being
confounded by type of agency and the variations in practice that
might be specific to women offenders, to mention only a few.
Finally, the current examination was also limited to a rather
straightforward examination of predictive validity and did not
attempt to explore the application LS total and need scores to
offender case management and treatment in accordance with third-
and fourth-generation risk assessment principles (Andrews et al.,
2006). Relatively few LS risk assessment studies have incorpo-
rated appropriate intervention into their analysis of outcome (e.g.,
Bonta et al., 2011; Luong & Wormith, 2011).

These limitations notwithstanding, the present meta-analysis
is a large-scale examination of the LS scales across 30 years of
published and unpublished research. The volume of studies
permitted international comparisons and important, albeit
broad-based, comparisons in LS scores and predictive accuracy
among special subgroups, variants of the LS scales, and the
criminogenic need domains, such as the Central Eight. These
considerations would suggest that the present findings are rep-
resentative of a key psychometric property for which this family
of tools are most frequently applied—their criterion-related
validity for future recidivism. The results also support the

consolidation of the LS scales into the Central Eight domains as
represented in the most recent versions of the instrument, the
LS/CMI and the YLS/CMI. They do, however, raise some
question about the primacy and universality of the Big Four as
promoted by Andrews and Bonta (2010), at least as measured
by the LS tools.

As with any tool, caution and discretion are recommended with
professional applications of the LS scales, particularly with vul-
nerable populations for whom other circumstances exist that may
have brought them into contact with the justice system and that
may inform case management and service delivery to reduce risk
and prevent recidivism. In turn, ongoing training and supervision
in the use of the tool may help promote high-quality administra-
tions in the field to ensure fair, valid, and effective applications of
the LS scales.
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