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The Sex Offender Risk Appraisal Guide (SORAG) is one of the most commonly used actuarial risk
assessment instruments for sexual offenders. The aims of the present field study were to examine the
predictive validity of the German version of the SORAG and its individual items for different offender
subgroups and recidivism criteria in sexual offenders released from the Austrian Prison System (N �
1,104; average follow-up period M � 6.48 years) within a prospective-longitudinal research design. For
the prediction of violent recidivism the German version of the SORAG yielded an effect size of AUC �
.74 (p � .001, 95% CI � .70–.78). The predictive accuracy for general and violent recidivism was
slightly higher than for general sexual and sexual hands-on recidivism. The effect sizes were found to be
higher for the child molester sample than for rapists. However, the differences were significant only for
general recidivism (z � 2.48, p � .001). Further analyses exhibited the SORAG to have incremental
predictive validity beyond the VRAG and the PCL-R, and to remain the only significant predictor for
violent recidivism once all 3 instruments were forced into a combined regression model. Twelve out of
the 14 SORAG items were found to have a significant positive relationship with violent recidivism. The
comparison of the relative and absolute risk indices between the Austrian and the Canadian samples
showed that the normative data distribution yielded more (absolute risk indices) or less (relative risk
indices) meaningful differences between the 2 countries.
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The development and distribution of standardized psychological
instruments for the assessment of recidivism risk in sexual and
violent offenders is one of the most pioneering and influential
improvements in the last decades of risk prediction research. In
modern forensic psychology, there basically exist two different
standardized methodological approaches to risk assessment (e.g.,
Hanson, 2009; Singh, Grann, & Fazel, 2011): actuarial risk assess-
ment, and structured professional judgment. Fundamental charac-
teristics of an actuarial risk assessment instrument (ARAI) are,
first, that all risk factors included are empirically validated and

combined into a total score based on an a priori fixed algorithm for
combining the individual risk factors. Second, the total score can
be linked to different kinds of empirically derived risk communi-
cation procedures: absolute (i.e., observed and/or calculated prob-
abilities of recidivism risk for different risk categories or total
scores) and relative risk indices (i.e., risk ratios, odds ratios, or
percentile ranks). Structured professional judgment (SPJ) instru-
ments like the Sexual Violence Risk-20 (SVR-20; Boer, Hart,
Kropp, & Webster, 1997), on the other hand, also consist of an
empirically derived list of risk and protective factors, but the final
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risk allocation is typically based on a professional’s estimate about
which items apply best to an individual case backgrounded by the
theoretical and empirical knowledge about (re)offending behavior.

Since Paul E. Meehl’s seminal work about the superiority of
actuarial assessment instruments compared to unstructured clinical
judgment, experience, and intuition (Meehl, 1954), a number of
research articles were published basically replicating his results
(Dawes, Faust, & Meehl, 1989; Grove & Meehl, 1996). These
findings were transferred into the field of forensic psychology and
psychiatry, where the difference between standardized and struc-
tured risk assessment methods like ARAIs and SPJ instruments
and alternative approaches could be shown to be even more
pronounced than in other areas of psychological prediction re-
search and practice (Grove, Zald, Lebow, Snitz, & Nelson, 2000;
Hanson & Morton-Bourgon, 2009). In the last few years a couple
of meta-analyses about the predictive accuracy of risk assessment
instruments were published basically confirming that standardized
and structured risk assessment usually yields moderate to large
effect sizes in the prediction of recidivism in different offender
samples (Singh et al., 2011; Tully, Chou, & Browne, 2013; Yang,
Wong, & Coid, 2010). Furthermore, no meaningful differences
between ARAIs and SPJ instruments could be found (Fazel, Singh,
Doll, & Grann, 2012). But both structured approaches—ARAIs
and SPJ-instruments—could be found to be more reliable and to
have better predictive validity than unstructured or intuitive strat-
egies (Hanson & Morton-Bourgon, 2009).

For the actuarial assessment of violent recidivism risk in sexual
offenders the Sex Offender Risk Appraisal Guide (SORAG; Quin-
sey, Harris, Rice, & Cormier, 2006) is one of the most commonly
used and best validated actuarial risk assessment instruments
(Hanson & Morton-Bourgon, 2009; Harris, Rice, & Quinsey,
2010). The SORAG is a modification of the Violence Risk Ap-
praisal Guide (VRAG), an instrument which was developed to
predict violent and sexual recidivism among adult male offenders
(Harris, Rice, & Quinsey, 1993). The SORAG is conceptualized
for sexual offenders to assess violent recidivism risk that includes
sexual offenses involving physical contact with the victim (sexual
hands-on recidivism). Two aspects of the outcome variable “vio-
lent recidivism” are of particular relevance: First, violent recidi-
vism was operationalized by using criminal charges rather than
new convictions. The authors claim that even though not every
charge may result in a conviction, previous research had shown
that charges entailed less measurement error than convictions in
relation to the “true” rate of recidivistic behavior (Quinsey et al.,
2006; Rice, Harris, & Hilton, 2010). They further argue that even
though every official recidivism source inevitably underestimates
the true recidivism rate because of unknown numbers of unre-
ported and unrecorded offenses, it can be assumed that charges are
a more sensitive measure of recidivism than convictions.

Second, the outcome for which the SORAG is validated is
violent (including sexual hands-on) recidivism, but not for sexual
recidivism alone, which is usually the preferred and more com-
monly used outcome measure in sexual offender risk assessment
instruments (Hanson, 1997; Hanson & Morton-Bourgon, 2009;
Hanson & Thornton, 2000). One reason for the fact that the
majority of (actuarial) risk assessment instruments measure the
risk of sexual rather than general violent recidivism is that sexually
violent predator civil commitment statutes in the United States
generally require an assessment of the risk of a sexually motivated

reoffense (Doren, 2002). However, the authors of the VRAG and
SORAG argue that the more common outcome measure “violent
reoffense” is a more accurate index of severe sexual recidivism
than “sexual reoffense” alone (Quinsey et al., 2006). Rice, Harris,
Lang, and Cormier (2006) conducted an empirical investigation of
this assumption by analyzing comprehensively the current and
previous delinquency of sexual offenders and by comparing the
results of these more detailed analyses with the officially recorded
offense categories obtained from the police “rapsheets”. The re-
sults indicated that a substantial number of actually sexually mo-
tivated violent offenses were not recorded as sexual on police
rapsheets. Even if more research is generally needed in this area,
the authors argue that the preliminary conclusion is warrantable
that general violent recidivism is a more accurate outcome mea-
sure for severe sexual reoffense than the narrower category “sexual
reoffense” alone (Rice et al., 2006).

Despite the existence of many empirical studies providing
strong support for the predictive usefulness of the VRAG and the
SORAG (e.g., Quinsey et al., 2006; Rice et al., 2010), there still
remain some aspects that are criticized or controversially dis-
cussed. For example, some authors have called the cross-national
stability of the absolute and relative risk indices into question
(Rossegger, Gerth, Singh, & Endrass, 2013). Another, but not less
important, issue is the question of whether individual risk factors
included in a particular risk assessment instrument are actually all
related to the outcome and whether these associations might be
replicated in independent studies with different samples (Coid et
al., 2011; Rettenberger, Boer, & Eher, 2011). Also, a controversial
research topic is the varying performance of risk assessment in-
struments for different offender (sub-)groups (Bartosh, Garby,
Lewis, & Gray, 2003; Harris & Rice, 2003; Rettenberger, Matthes,
Boer, & Eher, 2010). For example, previous studies reported that
the predictive validity of the SORAG was higher for extrafamilial
child molesters compared to other sexual offender subgroups, and
that the predictive accuracy for intrafamilial child molesters was
relatively low in general (Bartosh et al., 2003; Rettenberger et al.,
2010). Finally, the question whether risk assessment instruments
(including the SORAG) would provide incremental predictive
validity to each other is—scientifically and clinically—also of
high relevance (Babchishin, Hanson, & Helmus, 2012).

The aim of the present study was to contribute to answering
these unresolved research questions concerning the SORAG by
examining its predictive validity in a large sample of prison-
released sexual offenders within a prospective-longitudinal field
study research design by using different statistical analysis meth-
ods. First, the predictive validity of the SORAG and its individual
items were tested. In the next step of our data analyses we
investigated the predictive accuracy for different subgroups of
sexual offenders (child molesters vs. rapists) and for different
recidivism criteria (e.g., violent vs. sexual recidivism). Then we
calculated absolute and relative risk indices and compared the
results with the absolute and relative risk indices reported by the
Canadian researcher group who had developed the SORAG (Quin-
sey et al., 2006), with the aim of analyzing the stability of the
SORAG risk communication procedures. Finally, the incremental
predictive validity of the SORAG beyond the VRAG and the
Psychopathy Checklist-Revised (PCL-R; Hare, 2003) was exam-
ined.
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Method

Measures

The VRAG was constructed by using a nonpreselected sam-
ple of N � 618 individuals having committed at least one
“serious antisocial act” in the past (Rice, Harris, & Cormier,
1992), meaning, in fact, that a violent offense was not required
to be included into the construction sample. The mean
follow-up period of the developmental sample was M � 81.5
(SD � 60.6) months with time institutionalized for nonviolent
offenses subtracted from follow-up periods (Quinsey et al.,
2006; Rice et al., 2010). For identifying risk factors an item
pool was generated with about 50 potential predictor variables
showing empirical and/or theoretical support for their relation-
ship with violent reoffense. All those independent variables
were assigned to either one of the following predictor catego-
ries: childhood history (e.g., elementary school maladjustment),
adult adjustment (e.g., socioeconomic and marital status), index
offense characteristics (e.g., number and sex of victims), and
previous psychological assessment results (e.g., IQ score). Any
new criminal charge for a “serious violent offense” was defined
as the outcome variable. Variables from the predictor pool
without a significant bivariate relationship with the outcome
were not considered for further analyses. Also, those variables
of highly collinear pairs were removed that had the lower
correlation with the outcome. Multiple regression analyses
identified 12 VRAG items showing an independent and incre-
mental contribution to the prediction of violent recidivism:
lived with both biological parents up to age 16, elementary
school maladjustment, history of alcohol problems, marital
status, criminal history for nonviolent offenses, failure on prior
conditional release, age at index offense, victim injury, any
female victim in index offense, personality disorder, schizo-
phrenia, and the score on the PCL-R. Because the use of
individual item weights led to a small but significant improve-
ment in predictive accuracy, every single risk factor was

weighted in accordance to its deviation from the general base
rate using a method described by Nuffield (1982). Recently, a
revised version of the VRAG, the VRAG-R, was introduced
(Rice, Harris, & Lang, 2013).

Until now a number of empirical studies on the psychometric
properties of the VRAG have been conducted (for current over-
views see, e.g., Quinsey et al., 2006, or Rice et al., 2010). Even if
the VRAG was also successfully applied to sexual offender sam-
ples (Barbaree, Seto, Langton, & Peacock, 2001; Harris & Rice,
2003), further research indicated that there might exist some ad-
ditional predictors for violent recidivism particularly relevant for
sexual offenders (Quinsey, Rice, & Harris, 1995). Also, since
sexual offenders have base rates for violent reoffense different
from those of violent offenders, sexual offender specific norms
were generated (Harris & Rice, 2007). The authors slightly mod-
ified the VRAG by eliminating two items (female index victim and
index victim injury) and by adding four items (prior history of
violent offending, prior convictions for sexual offenses, adult female
or male child victims, and sexual deviance), leading to the 14-item
version of the SORAG. Table 1 gives an overview of the items, the
individual item score ranges, and the bivariate correlations between
the items and violent recidivism in the developmental sample (Quin-
sey et al., 2006). The total score of the SORAG ranges between �26
(if no risk factor is present) and � 51 (if every risk factor is present).
As with the VRAG, based on the SORAG total score the evaluator
can allocate the offender to one of nine risk categories. By means of
these risk categories, it is possible to infer empirically calculated
probabilities of violent (including sexual) recidivism after 7 and 10
years at risk (absolute risk indices). Furthermore, SORAG scores are
allocated to percentile ranks, which allow users to classify the offend-
er’s individual risk within a large offender sample (Rice et al., 2010).
Up to four missing items can be prorated or substituted (Quinsey et
al., 2006; see below for details regarding the prorating procedure).

In the construction sample the SORAG yielded an excellent
interrater reliability of .90 (Quinsey et al., 2006), which was
replicated in a number of subsequent studies (Barbaree et al., 2001;

Table 1
Number, Title, Score Range, and Correlations With Violent Recidivism of the 14 SORAG Items
(Quinsey et al., 2006)

Number and item title Score range rb (Quinsey et al., 2006) rb (Present study)

1. Lived with both parents to age 16 5 .19 .09�

2. Elementary school maladjustment 6 .18 .23���

3. Alcohol problems 3 .07 .23���

4. Never married 3 .18 .18���

5. Nonviolent criminal history 5 .10 .26���

6. Violent criminal history 7 .05 .29���

7. Convictions for prior sex offenses 6 .17 .10��

8. History of sex offenses against girls onlya 4 .13 .16���

9. Failure on prior conditional release 3 .13 .28���

10. Age at index offensea 7 .18 .12��

11. DSM-III personality disorder 5 .25 .16���

12. DSM-III schizophrenia 4 .10 .02n.s.

13. Phallometric test results 2 .14 �.11��

14. Psychopathy Checklist-Revised (PCL-R) score 17 .26 .21���

Note. Third column: original values reported by Quinsey et al. (2006); fourth column: values of the present
study.
a Inversely scored item. b Point-biserial correlations with violent recidivism as recidivism criterion.
� p � .05. �� p � .01. ��� p � .001.
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Bartosh et al., 2003; Ducro & Pham, 2006; Rettenberger et al.,
2010). Most of the studies about the predictive validity were
conducted in Anglo-American countries (e.g., Barbaree et al.,
2001; Bartosh et al., 2003; Harris & Rice, 2003) and predomi-
nantly yielded indices that could be classified as a good predictive
validity (i.e., area under curve [AUC] � .71 derived from receiver
operating characteristics [ROC]; for details see, e.g., Rice & Har-
ris, 2005). With regard to European samples, Ducro and Pham
(2006) evaluated the predictive accuracy of the SORAG in Belgian
sexual offenders committed to a forensic psychiatric hospital. They
reported a good predictive validity for violent recidivism (AUC �
.72) and a moderate predictive validity for sexual recidivism
(AUC � .64). Rettenberger and Eher (2007b) reported good pre-
dictive validity values of the German version of the SORAG for
general (AUC � .73), violent (AUC � .76), and sexual (AUC �
.73) recidivism. A Swiss study of the SORAG yielded moderate
predictive accuracy of AUC � .69 (Rossegger et al., 2013) by
using new charges and/or convictions for violent (including sex-
ual) offenses as outcome criterion after a fixed seven years’
follow-up period. Furthermore, the predictive validity of the
SORAG could also be demonstrated in studies using long-term
follow-up periods (Rice et al., 2013) and for different sexual
offender subgroups (Bartosh et al., 2003; Ducro & Pham, 2006;
Harris & Rice, 2003; Rettenberger et al., 2010).

The PCL-R score is the item with the strongest individual item
weight in the VRAG and SORAG (Quinsey et al., 2006). The
PCL-R consists of 20 items and is a standard tool for the forensic
and clinical assessment of psychopathy (Hare, 2003). Although
originally not designed for risk assessment purposes in particular,
research has shown that the PCL-R performs reasonably in pre-
dicting general, sexual, and violent recidivism in both prison and
forensic psychiatric populations (e.g., Quinsey et al., 1995; Sale-
kin, Rogers, & Sewell, 1996). The PCL-R is based on a semi-
structured interview and a thorough review of file information. The
PCL-R total score ranges between 0 and 40 and is obtained by
summing up the individual item scores. Even if psychopathy as
measured by the PCL-R is conceptualized as a dimensional con-
struct (Hare, 2003), a conventional cut-off for the diagnosis of
psychopathy often used in North America is 30, whereas in Europe
the cut-off commonly used is 25 (Mokros et al., 2011). A recently
published meta-analysis indicated that the PCL-R is a viable
instrument for the prediction of violent recidivism also in the
German-speaking countries (Mokros, Vohs, & Habermeyer,
2014).

Procedure

All participants included (N � 1,104) were prison sentenced
sexual offenders registered between 2001 and 2013 at the Federal
Evaluation Centre for Violent and Sexual Offenders (FECVSO), a
department within the Austrian Ministry of Justice (Eher, Matthes,
Schilling, Haubner-MacLean, & Rettenberger, 2012). In brief,
since 2001 every sexual offender sentenced to an unconditional
prison term because of a sexually motivated offense has to be
reported to the FECVSO. The report has to be done by the
correctional facility where the offender is detained. Therefore,
each of the 27 correctional facilities in the Austrian Prison System
has to transfer file-based information about every sexual offender
to the FECVSO as soon as they receive the data from the court.

The obligation of the FECVSO is to assess the risk of every
reported offender, to collect data about all offenders reported, and
to continuously evaluate the accuracy of its forensic, diagnostic,
and risk assessments tools. A substantial proportion of all reported
offenders (about 60%) is clinically interviewed for risk assessment
purposes by experienced forensic psychologists and psychiatrists.
These selected offenders formed the sample of the present study.
The selection for clinical risk assessment follows a screening
process with a file-based risk assessment comprising the following
five criteria: a Static-99 (Hanson & Thornton, 2000) total score of
more than five, age under 25, a prison sentence of more than four
years, a conviction for a child abuse offense with a non-related
victim, and a reconviction for a sexual crime (Eher et al., 2012). If
a reported offender meets at least one of these criteria, he is usually
selected for the clinical assessment process.

The SORAG data used in the present study was collected within
this routine assessment procedure, that is, the application of the
SORAG was part of the regular assessment procedure imple-
mented in the Austrian Prison System. Results of the individual
assessments are routinely used to provide therapists and decision-
makers relevant case information. Therefore, the present study can
be classified as a field study about the psychometric properties of
risk assessment data in the context of the Austrian Prison System
contributing to the current discussion about the utility of psycho-
logical assessment data in applied legal settings (e.g., Miller,
Kimonis, Otto, Kline, & Wasserman, 2012; Murrie et al., 2009).

First, a German manual was written as a scoring guide for the
SORAG adhering to the scoring rules of the original instrument
(Quinsey et al., 2006; Rettenberger & Eher, 2007a). This guide
was backtranslated and checked by one of the authors of the
SORAG (M. E. R.). All clinicians (psychologists, psychiatrists,
and psychotherapists) scoring the SORAG had attended at least
one training workshop about how to correctly apply the German
version of the SORAG. Furthermore, there had been regular peer
consulting sessions at the FECVSO where difficult cases were
discussed with experienced colleagues. In case of missing SORAG
data at the time of data analyses, the officially proposed prorating
procedure for the VRAG and SORAG was used in accordance
with the manual (Quinsey et al., 2006). Prorating of missing
SORAG items was performed in less than 1% of the cases and
applied predominantly to item 1 or item 2 in cases where infor-
mation was not available or not credible. In general, the prorating
procedure for the VRAG and SORAG consists of the following
steps: First, the highest possible score that could have been ob-
tained on all available (i.e., non-missing) items was determined.
Then the proportion of this highest possible score and the score an
offender obtained on those items was calculated (proportion
value). In the next step, the highest possible score an offender
could have obtained on the missing items was determined. This
score was multiplied by the proportion value. In the last step, the
resulting number was added to the previously obtained total score
for having the final prorated score. The items 11 (diagnosis of a
personality disorder according to the third edition of the Diagnos-
tic and Statistical Manual of Mental Disorders [DSM–III; Amer-
ican Psychiatric Association, 1980]), 12 (DSM–III diagnosis of
schizophrenia), and 13 (phallometric test results) were substituted
in accordance with the official recommendations of the instrument
developers (Quinsey et al., 2006): For items 11 and 12, diagnostic
data derived from the DSM–IV–TR (American Psychiatric Asso-
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ciation, 2000; for the German version of the DSM–IV–TR see Saß,
Wittchen, Zaudig, & Houben, 2003) were used because this DSM
edition was used during the time of data collection for the present
study. The clinical diagnoses based on the DSM–IV–TR were
adopted by consensus of two to three assessors at the end of the
diagnostic procedure after conducting a structured clinical inter-
view (Eher, Olver, Heurix, Schilling, & Rettenberger, 2015). Be-
cause in most European countries phallometric data are not avail-
able (Gazan, 2002; Marshall, 2006), DSM–IV–TR information
about the diagnosis of pedophilia or sexual sadism was used to
score item 13.

For calculating the incremental predictive validity of the
SORAG beyond the VRAG and the PCL-R, the VRAG total score
was calculated by using the relevant SORAG items which are
identical to the VRAG and by retrospectively coding those items
which are unique for the VRAG if the necessary information was
provided by the database. Missing items were prorated (Quinsey et
al., 2006). The application of the PCL-R is also an integral part of
the FECVSO routine assessment procedure, and the PCL-R scores
could therefore be retrieved from the FECVSO database as well
(Mokros et al., 2014). As for the SORAG, all clinicians scoring the
PCL-R had attended at least one official training workshop about
how to correctly apply the PCL-R, and all clinicians regularly had
the opportunity to attend peer consulting sessions where difficult
cases could be discussed with experienced colleagues.

Data on recidivism (defined as a legally valid reconviction)
were retrieved from the Federal Central Register of the Austrian
Ministry of Internal Affairs. The evaluators of the reconviction
data were blind for all other variables including the SORAG
scores. Each new conviction listed in the rapsheets was counted as
a reoffense. We used four different recidivism criteria: general
criminal reconviction (i.e., each new conviction for any kind of
reoffense), violent reconviction as commonly defined in the inter-
national risk assessment literature (i.e., each new conviction be-
cause of sexual and nonsexual violent reoffenses including threat
and coercion; Quinsey et al., 2006), sexual reconviction (i.e., each
new conviction because of a sexual hands-on or hands-off reoff-
ense), and sexual violent reconviction (i.e., each new conviction
because of a sexual offense involving physical contact or, in other
words, each new conviction because of a sexual hands-on reoff-
ense). Because Quinsey et al. (2006) used charges instead of
convictions as the central outcome criterion (Rice et al., 2006), the
follow-up periods in the Austrian sample were corrected by the
time between charge and conviction, in order to be able to compare
the absolute recidivism rates in both countries. Because the rap-
sheets of the Austrian Ministry of Internal Affairs do not provide
any charge information but only dates of legally binding convic-
tions, we analyzed the average time period between charge and
conviction for a violent offense in a random sample of n � 118
sexual offenders with a prior violent offense where the relevant
information about charges were available. This average time pe-
riod between the date of charge and the date of the legally binding
conviction was M � 212.74 days. Therefore, for comparing Ca-
nadian and Austrian fixed 7-year relapse rates, in the Austrian
sample 7-year recidivism rates for violent recidivism were calcu-
lated after extending the 7-year follow-up period for another 213
days, because a charge would have needed another 213 days on
average to lead to a final conviction.

Participants

The present study included data from N � 1,104 male sexual
offenders including n � 394 individuals already described in the
risk assessment study by Rettenberger et al. (2010) and a new
sample of n � 710 participants. The sample of the study repre-
sented about 60% of all imprisoned sexual offenders in Austria
since the implementation of the FECVSO in 2001. At the time of
the collection of the recidivism data (December 17, 2012), n � 749
of the total sample had been released for a minimum period of at
least 24 months, which was defined as the minimum follow-up
period with reference to previously conducted risk assessment
research (Rettenberger et al., 2011). The average follow-up period
for this sample was M � 6.48 years (SD � 2.26, range � 2–14,
Mdn � 6.59). In this latter subsample we analyzed the predictive
accuracy of the SORAG and its individual items. Absolute risk
indices were also calculated for the follow-up subsample (n �
749), whereas for identifying percentile ranks the total sample was
used (N � 1,104). Further variables pertaining to the age at the
time of release, duration of imprisonment, and criminal history for
the follow-up subsample are presented in Table 2.

For subgroup analyses, participants were allocated either to the
child molester subgroup (victims aged under 14, 48.6%, n � 536;
in the follow-up subsample 51.5%, n � 386) or to the rapist
subgroup (44.9%, n � 496; in the follow-up subsample 45.0%,
n � 337) according to the age of all documented victims in the
index offense as well as in all previous sexually motivated of-
fenses. Allocation to the subgroups was based on an internal
FECVSO coding manual that provided clear definitions of all
relevant variables for the data collection process. To warrant high
data quality, FECVSO staff members involved in data entry were
trained in the application of the FECVSO coding manual. Mixed
offender types were allocated to the subgroup that best matched
their predominant victim type. Seventy-two (6.5%) participants
were sexual hands-off offenders (e.g., exhibitionists or child por-
nography offenders), sexual murderers, or sexually motivated of-
fenders not convicted for a sexual crime (e.g., sexual burglary,
which is not an official statutory offense in the Austrian penal law;
therefore, sexual burglary is judicially regarded as a conventional,
i.e., nonsexual, burglary). These offenders were not allocated to
either of the subgroups and were therefore excluded from sub-
sample analyses. A substantial part of the sample but not all
offenders had been assigned to at least one treatment regime
during their prison sentence, after (conditional) release, or both. It
can be estimated from previous experience and unstructured data
collection that at least two thirds of the total sample were treated
or supervised in some form.

Table 2
Sample Characteristics of the Follow-Up Subsample (n � 749)

M SD Range

Age at time of release (years) 41.04 12.88 16.13–74.70
Duration of imprisonment

(years) 2.67 2.62 .06–19.62
Number of prior offenses 3.55 5.88 0–38
Number of prior violent

offenses 1.25 2.71 0–23
Number of prior sexual offenses

(before the index offense) .37 1.32 0–17
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Statistical Analysis

The predictive accuracy of the SORAG was measured by using
different statistical analysis methods: AUC values were derived
from ROC curves (Hanley & McNeil, 1982), odds ratios (ORs)
were calculated using logistic regression analyses (Hanson,
Helmus, & Thornton, 2010; Hosmer & Lemeshow, 2000), and rate
ratios (RRs) by Cox regression analyses (Allison, 1984). The
incremental predictive validity was examined by using sequential
Cox regression models (Hunsley & Meyer, 2003). For testing the
relationship between the individual SORAG items and recidivism,
point-biserial correlations were calculated between each item and
violent recidivism (Quinsey et al., 2006). To examine the interrater
reliability, intraclass correlation coefficients (ICC) were calcu-
lated.

AUC values are statistical indices commonly used to examine
the predictive accuracy of binary decisions (Mossman, 2013).
Referring to Cohen (1992), Rice and Harris (2005) proposed the
following interpretation criteria for AUC values: AUC � .72 can
be regarded as “good”, AUC � .64–.71 are classified as “moder-
ate”, and significant AUC � .63 are classified as “small.” Differ-
ences between AUC values were tested in a pairwise manner for
significance by using a z-statistic described in DeLong, DeLong,
and Clarke-Pearson (1988). Given the limitations of AUC values
for the measurement of predictive accuracy, some authors propose
to additionally use odds ratios (OR) for reporting predictive accu-
racy (Hanson et al., 2010). ORs are calculated by logistic regres-
sion analyses (Hosmer & Lemeshow, 2000) by using equal
follow-up periods. In order to allow the integration of all cases
(which means to use unequal follow-up periods), Cox regression
analyses were additionally calculated because this method controls
for unequal follow-up periods (Allison, 1984). The hazard ratio
(exp[B]) resulting from Cox regression analyses can be equaled
with the risk ratio (RR). Contrary to the OR, it is a measure for the
relationship between the probabilities of two groups rather than the
odds of two groups. The calibration of the SORAG was examined
using the E/O index (Gail & Pfeiffer, 2005) by contrasting the
observed number of events (the corrected 7-years recidivism rates)
with the number of events predicted by the risk assessment tool
after 7 years reported in the developmental study (Quinsey et al.,
2006; Viallon, Ragusa, Clavel-Chapelon, & Benichou, 2009).
The E/O index is defined as the ratio of the predicted recidivists
divided by the observed recidivists (Helmus, Thornton, Hanson,
& Babchishin, 2012) and is an appropriate calibration measure
only when fixed follow-up data are available. We also calcu-
lated 95% confidence intervals for the E/O index and an overall
significance test by using the traditional �2-goodness of fit
statistic as reported in Helmus, Hanson, Thornton, Babchishin,
and Harris (2012). For comparing the relative risk indices
derived from the present study with the normative data distri-
bution of the original SORAG development study (Quinsey et
al., 2006), a two-sample Kolmogorov–Smirnov test was con-
ducted. The statistical analyses were calculated using the for-
mulae in the above-mentioned publications (e.g., Gail & Pfe-
iffer, 2005) and by using IBM Statistical Package for Social
Sciences (SPSS) version 21.0.0.1. For analyzing the difference
between independent AUC values MedCalc Version 9.3.8.0 was
used.

Results

Reliability, Scores, and Recidivism Rates

The interrater reliability of the SORAG was examined by using
the SORAG scores of two independent clinicians for n � 70 cases
derived from the total sample of the present study. Both indepen-
dent raters had access to the files and both had conducted an
independent clinical interview with the offender. Both raters were
blind to the results of the clinical assessment and the SORAG
ratings of each other. The clinicians who rated the cases had
previously attended a rigorous training in the application of the
SORAG. In accordance with the classification system proposed by
McGraw and Wong (1996), the intraclass correlation coefficient
(ICC[A,1]; random effects, single measure, absolute agreement)
was ICC � .96 (p � .001, 95% CI � .94–.98), which can be
regarded as an excellent value (Fleiss, 1981; Hart & Boer, 2010).

The average SORAG score for the total sample was M � 10.39
(SD � 13.97, range � �20–43). Rapists (M � 14.98, SD �
13.22, range � �13–43) exhibited significantly higher SORAG
scores than child molesters (M � 5.46, SD � 13.17,
range � �20–38), t(1030) � 11.58, p � .001, Cohen’s d � .72.
The difference of the SORAG total scores between the follow-up
(n � 749, M � 9.53, SD � 13.93, range � �20–43) and the
non-follow-up sample (n � 355, M � 12.22, SD � 13.90,
range � �18–42) was small but still significant, t(1102) � 3.00,
p � .01, Cohen’s d � .19. The reconviction rates for the follow-up
subsample (n � 749) as well as for child molesters (n � 386) and
rapists (n � 337) separately for unequal and fixed 5-year
follow-up periods are presented in Table 3. The average VRAG
score for the total sample (N � 1,104) was M � 5.33 (SD � 12.28,
range � �22–38), the average total score of the PCL-R (n �
1,082) was M � 20.94 (SD � 7.60, range � 1–40).

Predictive Validity

The predictive validity indices of the SORAG total score exam-
ined by using the follow-up subsample (n � 749) are presented in
Table 4 and Table 5. For the prediction of violent recidivism—the
outcome criterion the SORAG was originally designed for—the
instrument yielded an effect size of AUC � .74 (p � .001, 95%
CI � .70–.78) which can be regarded as “good” according to the
internationally used conventional rules for the interpretation of
AUC values (Rice & Harris, 2005). The predictive accuracy for
general and violent recidivism was significantly higher than for
sexual (z � 2.36 and z � 2.29, respectively) and sexual hands-on
(z � 2.51 and z � 2.45) recidivism (all p � .05), whereas the AUC
values for general and violent as well as for sexual and sexual
hands-on recidivism did not differ significantly. Also, the effect
sizes in general were somewhat higher for child molesters than for
rapists. However, the differences between the AUC values of both
subgroups were only significant for general recidivism (z � 2.48,
p � .001) and failed statistical significance for violent (z � .41,
p � .681), sexual (z � .67, p � .501), and sexual hands-on
recidivism (z � .44, p � .660). Table 5 shows the predictive
accuracy of the SORAG total scores for the total sample as well as
for both subsamples by using logistic and Cox regression analyses.
Both methods for calculating effect sizes yielded a comparable
result pattern: For the total sample as well as for both subgroups
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the SORAG total scores significantly predicted all four recidivism
outcomes. The contribution of each individual item contained in
the SORAG for predicting violent recidivism is presented in Table
1. With the exception of item 12 (schizophrenia) and item 13
(sexual deviance) every item showed a significant positive rela-
tionship with the main outcome variable (violent recidivism).

Normative Data: Relative and Absolute Risk Indices

In the next step of our analyses, relative (percentile ranks and
relative risk ratios) and absolute (probabilities of recidivism risk
for the different SORAG risk categories) risk indices were calcu-
lated and compared with the risk indices provided by Quinsey et al.
(2006) in the original study. A Kolmogorov–Smirnov test revealed
that both percentile distributions, one derived from the Canadian
original dataset (Quinsey et al., 2006) and the other one from the
sample of the present study, did not differ significantly from each
other (Dmax � 0.133, p � .819; for the percentiles of both samples
see Table 1 of the online supplemental material).

In Table 6, comparisons of absolute risk indices for a 7-year
follow-up period as a function of the nine SORAG risk cate-
gories between the Canadian original study (Quinsey et al.,
2006) and the Austrian dataset are presented. For this purpose
we used the corrected 7-year follow-up period for our sample as
described above. The corrected 7-year recidivism rate for vio-
lent recidivism was 28.7% (n � 77). For the Austrian dataset,
observed and estimated (predicted) recidivism rates are pre-
sented, the latter calculated by logistic regression analysis. The
Hosmer-Lemeshow goodness of fit test indicated that the pre-

diction model provides an adequate data fit, �2 � 8.034, df �
6, p � .236.

In Table 7, results are presented for the comparison between
absolute risk indices of the Canadian and Austrian sample by
calculating E/O indices and corresponding 95% confidence inter-
vals for each SORAG risk category. The overall goodness of fit
statistic showed no overall significant difference between the orig-
inal recidivism rates per SORAG risk category reported by Quin-
sey et al. (2006; expected values) and the recidivism rates derived
from the dataset of the present study (observed values; �2 � 13.86,
df � 8, p � .086). On close inspection, the results nevertheless
revealed that recidivism rates derived in the present study were
lower in general (E/O indices � 1) than the rates of the Canadian
dataset. However, all of the 95% confidence intervals include 1.0
indicating no significant differences between the observed (Aus-
trian) and expected (Canadian) recidivism rates. For applied as-
sessment purposes, Relative Risk Ratios (RRR; Hanson, Babch-
ishin, Helmus, & Thornton, 2013) and absolute risk indices for
violent recidivism (defined as reconvictions) for 3- and 5-year
follow periods are provided in the online supplemental material
(see Tables 2, 3, and 4 of the online supplemental material).

The Incremental Predictive Validity

As expected, the SORAG score was highly intercorrelated with
the VRAG and PCL-R total scores: The correlation was r � .95
(p � .001) between the SORAG and the VRAG scores and r � .78
(p � .001) between the SORAG and the PCL-R scores. The
VRAG scores correlated also highly with the PCL-R scores, r �

Table 3
Reconviction Rates for Unequal and Fixed 5-Year Follow-Up Periods

Recidivism criterion

General criminal recidivism,
% (n)

Violent recidivism,
% (n)

Sexual recidivism,
% (n)

Sexual hands-on recidivism,
% (n)

Total sample
Unequal follow-up (N � 749) 36.3 (272) 23.5 (176) 11.3 (85) 8.0 (60)
Fixed 5-year follow-up (n � 586) 40.6 (238) 24.1 (141) 10.8 (63) 7.5 (44)

Child molesters
Unequal follow-up (n � 386) 28.0 (108) 15.3 (59) 11.7 (45) 8.0 (31)
Fixed 5-year follow-up (n � 299) 31.1 (93) 15.7 (47) 11.7 (35) 7.7 (23)

Rapists
Unequal follow-up (n � 337) 45.4 (153) 33.8 (114) 9.5 (32) 8.6 (29)
Fixed 5-year follow-up (n � 271) 50.2 (136) 33.9 (92) 8.1 (22) 7.7 (21)

Table 4
The Predictive Accuracy of the Sex Offender Risk Appraisal Guide (SORAG) Total Score for the Total Sample, Both Subsamples, and
Different Recidivism Criteria Using ROC-Analyses

General recidivism Violent recidivism Sexual recidivism
Sexual hands-on

recidivism
AUC [95% CI] AUC [95% CI] AUC [95% CI] AUC [95% CI]

Total sample (n � 749) .74��� [.70–.77] .74��� [.70–.78] .66��� [.61–.72] .64��� [.57–.71]
Child molesters (n � 386) .77��� [.71–.82] .72��� [.65–.80] .69��� [.61–.77] .66��� [.56–.76]
Rapists (n � 337) .67��� [.61–.72] .70��� [.65–.76] .65�� [.56–.73] .63� [.54–.71]

Note. AUC � area under the receiver operating characteristic (ROC) curves; CI � confidence interval.
� p � .05. �� p � .01. ��� p � .001.
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.77 (p � .001). Effect sizes of the predictive validity of the VRAG
(N � 1,104) and the PCL-R (n � 1,082; including validity indices
for both factor scores and the four facet scores separately) are
shown in the online supplemental material (see Table 5 of the
online supplemental material). The differences between the AUC
values of the SORAG and the VRAG were not significant. The
predictive validity indices of the VRAG and the PCL-R did not
differ significantly either. Only the difference between the
SORAG and the PCL-R total scores significantly differed for
general (z � 2.47, p � .05), violent (z � 2.51, p � .05), and sexual
recidivism (z � 2.14, p � .05).

In order to examine the incremental predictive validity of the
SORAG beyond the PCL-R and the VRAG, series of sequential
Cox regression analyses were conducted with the SORAG,
VRAG, and PCL-R scores as independent variables, and the four
dichotomous recidivism criteria (general criminal, violent, sexual,
and sexual hands-on recidivism) as the dependent variable. Fol-
lowing the preassumption that the SORAG—as it was specifically
designed for predicting violent reoffense in sexual offenders—will
add to the predictive accuracy beyond psychopathy (measured by
the PCL-R) and beyond a risk assessment instrument not specifi-
cally developed for sexual offenders (VRAG), the PCL-R was first
entered into the model followed by the VRAG. In the last step, the
SORAG was included. As demonstrated in Table 8, the result
pattern was comparable for all four recidivism criteria: Adding the
VRAG significantly improved the prediction compared to the
performance of the PCL-R alone. Including the SORAG further
improved the model. However, once the SORAG was entered, it
remained the only significant predictor.1

Discussion

The main aims of the present study were, first, to examine the
psychometric properties of the German version of the SORAG and
its individual items and, second, to compare absolute and relative
risk indices between the original Canadian dataset (Quinsey et al.,
2006) and a large sample of sexual offenders derived from the
Austrian Prison System. In yielding an AUC value of .74 for the
prediction of violent recidivism, which could be classified as good

predictive validity for the outcome that the instrument was origi-
nally designed for (Rice & Harris, 2005), the SORAG exhibited an
effect size comparable with that found for the developmental study
(Quinsey et al., 2006). Also comparable with former studies,
indices for the prediction of overall sexual and sexual hands-on
recidivism were lower but still significant (Rettenberger et al.,
2010). The finding that the German version of the SORAG exhib-
ited lower predictive accuracy for sexuality-related outcome cri-
teria could be interpreted as an indicator for its outcome specific-
ity, because the SORAG was designed for predicting violent rather
than sexual reoffense (Rice et al., 2006, 2013).

Predictive validity results of the SORAG scores separately for
rapists and child molesters provided further support for its out-
come specificity: in both subsamples the SORAG yielded larger
effect sizes for the prediction of violent reoffense than for sexual
reoffense alone. In contrast to previous studies on the differential
effects of risk assessment instruments (Bartosh et al., 2003;
Rettenberger et al., 2010), the results of the present study might be
interpreted as an argument for the stability of the SORAG across
different sexual offender subgroups. This result is in line with a
recently published study by Harris and Rice (2013) investigating
whether Bayesian adjustments due to subgroup differences would
lead to a difference in the predictive accuracy of the VRAG. They
found that the allocation to different offender subgroups (e.g.,
older vs. younger offenders or offenders with serious vs. less
severe index offense) did not provide additional information rel-
evant to the predictive performance of the instrument. In other
words, the VRAG yielded high stability of predictive validity
across different subgroups. Compared with the above-mentioned
previous studies (Bartosh et al., 2003; Rettenberger et al., 2010),
the present study and the study of Harris and Rice (2013) used
substantially larger and more representative samples as well as

1 This result pattern remains the same even when the order of entering
the variables was changed and the VRAG was included after the SORAG,
which was entered into the model in the second step after the PCL-R. Also
in this case, the SORAG remained the only significant predictor. For
interested readers, more detailed results are available on request from the
first author.

Table 5
The Predictive Accuracy of the Sex Offender Risk Appraisal Guide (SORAG) Total Score for the Total Sample, Both Subsamples, and
Different Recidivism Criteria Using Logistic and Cox Regression Analyses

Recidivism criterion

General criminal recidivism Violent recidivism General sexual recidivism
Sexual hands-on

recidivism
RR/OR [95% CI] RR/OR [95% CI] RR/OR [95% CI] RR/OR [95% CI]

Cox regressiona

Total sample (n � 749) 1.06��� [1.04–1.08] 1.06��� [1.05–1.07] 1.05��� [1.03–1.06] 1.04��� [1.02–1.06]
Child molesters (n � 386) 1.06��� [1.05–1.07] 1.07��� [1.05–1.09] 1.05��� [1.03–1.08] 1.05��� [1.02–1.08]
Rapists (n � 337) 1.07��� [1.05–1.09] 1.06��� [1.04–1.07] 1.05��� [1.02–1.08] 1.04�� [1.01–1.07]

Logistic regressionb

Total sample (n � 586) 1.09��� [1.07–1.10] 1.08��� [1.06–1.10] 1.05�� [1.03–1.08] 1.05�� [1.03–1.08]
Child molesters (n � 299) 1.10��� [1.07–1.12] 1.08��� [1.05–1.11] 1.07��� [1.04–1.11] 1.07��� [1.04–1.11]
Rapists (n � 271) 1.07��� [1.05–1.10] 1.08��� [1.05–1.10] 1.05�� [1.01–1.09] 1.05� [1.01–1.�0]

Note. RR � rate ratios derived from Cox regression analyses, OR � odds ratios derived from logistic regression analyses, CI � confidence interval.
a Cox regression analyses consider unequal follow-up periods. b Logistic regression analyses use fixed 5-year follow-up periods.
� p � .05. �� p � .01. ��� p � .001.
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longer follow-up periods. Therefore, one could hypothesize that
the previously observed subgroup differences might be the result
of random effects caused by relatively short follow-up periods and
small sample sizes and therefore would decrease with increasing
follow-up periods and (sub-)sample sizes.

Applying different methods for identifying effect sizes demon-
strated a stable result pattern: Independently of which effect size
(AUC values, odds ratios, or hazard ratios) was considered, the
results remained the same. These findings support those of previ-
ous studies and provide further support for the stability of AUC
values as an index for the predictive accuracy of risk assessment
instruments even in smaller samples (Hanczar et al., 2010). The
lack of stability of AUC values reported in previous investigations
(e.g., Eher, Rettenberger, Schilling, & Pfäfflin, 2008) might be the
result of small samples with comparably short follow-up periods.
Hence, the main source of variability might not be attributed to the
AUC index per se but rather to the study design and/or the data
collection process.

In consideration of the high correlation between the SORAG
and the VRAG, it might be prima facie a surprising finding that the
SORAG provide nonetheless an incremental predictive contribu-

tion beyond the VRAG. However, Babchishin et al. (2012) showed
that even highly correlated risk assessment instruments can add
incremental validity to each other for the prediction of recidivism
in sexual offenders. They conducted a meta-analysis of 20 samples
stemming from different countries and jurisdictions (N � 7,491)
and compared the predictive and incremental validity of the Rapid
Risk Assessment for Sexual Offense Recidivism (RRASOR; Han-
son, 1997), the Static-99R (Hanson & Thornton, 2000), and the
Static-2002R (Hanson et al., 2010)—three actuarial risk assess-
ment instruments, which were very closely related. Despite a
substantial item overlap and large intercorrelations up to r � .92,
these instruments consistently added incremental predictive accu-
racy to one another. Given the results of the study published by
Babchishin et al. (2012) and because of the fact that psychopathy
as measured by the PCL-R might be quite as good (or even better)
as customary risk assessment instruments in predicting violence
(Salekin et al., 1996), we were interested in the (incremental)
predictive validity of the SORAG and VRAG beyond the PCL-R.
As mentioned above, the VRAG is an actuarial risk assessment
instrument originally designed for the same outcome as the
SORAG (violent recidivism) but not specifically for sexual offend-

Table 6
Absolute Violent 7-Year Recidivism Rates as a Function of the Nine Sex Offender Risk Appraisal
Guide (SORAG) Risk Categories Derived From the Canadian Developmental Study (Quinsey et
al., 2006) and the Austrian Dataset of the Present Study (Corrected 7-Years Relapse Rates; See
Procedure)

SORAG
Risk

SORAG Total
score range

Original violent
recidivism rate
(Quinsey et al.,

2006)

Observed violent
recidivism rate
(Present study)

Estimateda violent
recidivism rate
(Present study)

1 � �10 7% 7.4% 9.2%
2 �9 to �4 15% 11.4% 12.9%
3 �3 to � 2 23% 18.8% 17.8%
4 � 3 to � 8 39% 19.4% 24.0%
5 � 9 to � 14 45% 35.7% 31.6%
6 � 15 to � 19 58% 43.8% 40.2%
7 � 20 to � 24 58% 33.3% 49.6%
8 � 25 to � 30 75% 53.3% 59.0%
9 � �31 100% 66.7% 67.7%

a Estimated rates were derived by logistic regression analysis.

Table 7
Comparison of the Absolute Violent Recidivism Risk Indices Between the Original Study (Quinsey et al., 2006) and the Present Study
(Corrected 7-Years Relapse Rates; See Procedure)

SORAG
Category

Original violent recidivism
data (Quinsey et al., 2006)

Observed violent recidivism
data (Present study) Expected number of

recidivists
N

Fit between original and
observed rates

N Recidivists N Recidivists E/O Index 95% CI

1 14 (.07) .98 27 (7.4%) 2 1.89 .95 [.24–3.80]
2 23 (.15) 3.45 44 (11.4%) 5 6.60 1.32 [.55–3.17]
3 40 (.23) 9.20 32 (18.8%) 6 7.36 1.23 [.55–2.73]
4 58 (.39) 22.62 36 (19.4%) 7 14.04 2.01 [.96–4.21]
5 52 (.45) 23.40 28 (35.7%) 10 12.60 1.26 [.68–2.34]
6 46 (.58) 26.68 32 (43.8%) 14 18.56 1.33 [.79–2.24]
7 32 (.58) 18.56 33 (33.3%) 11 19.14 1.69 [.93–3.05]
8 18 (.75) 13.50 15 (53.3%) 8 11.25 1.74 [.96–3.14]
9 5 (1.00) 5.00 21 (66.7%) 14 21.00 1.50 [.89–2.53]

Note. In brackets the violent recidivism rates, see Table 6.
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ers. Our assumption was that even if the SORAG was closely
related to the VRAG, the SORAG would add to the predictive
accuracy beyond the PCL-R and the VRAG because it was spe-
cifically designed for the prediction of recidivism in sexual of-
fenders and consisted therefore of a few additional items that were
particularly relevant for the assessment of reoffense risk in sexual
offenders. This assumption was confirmed by the results of the
incremental validity analyses: For all recidivism criteria investi-
gated, the inclusion of the SORAG led to an improvement of the
prediction model. These results, however, emphasize that risk
assessment instruments including psychopathic traits as one

item—at least in sexual offenders—are superior in the prediction
of recidivism compared to a psychopathy measure alone. From the
perspective of the general psychological assessment methodology
this finding is not surprising: Since risk assessment instruments are
measures specifically designed to predict recidivism, it seems to be
self-evident that they yield better results than the PCL-R, which
was originally not developed as a risk assessment measure but
rather as a checklist for characterizing a personality trait (disorder).
Also, current empirical results about the predictive validity of the
PCL-R confirm that only a subset of its items is actually related to
recidivism (Rice et al., 2013; Yang et al., 2010) and that the

Table 8
The Incremental Contribution of the SORAG Scores Beyond the VRAG and PCL-R Scores for the Prediction of General Criminal,
Violent, Sexual, and Sexual Hands-On Recidivism Using Cox Regression Analyses

�2 change Regression coefficient Rate ratio

change df p b SE Wald p Exp(B) 95% CI

General criminal recidivism

Step 1
PCL-R 71.12 1 .000 .068 .008 69.11 .000 1.07 [1.05–1.09]

Step 2
PCL-R �.007 .012 .29 .588 .99 [.97–1.02]
VRAG 138.57 2 .000 .063 .008 61.42 .000 1.07 [1.05–1.08]

Step 3
PCL-R �.022 .013 2.87 .090 .98 [.95–1.00]
VRAG .005 .017 .09 .762 1.01 [.97–1.04]
SORAG 153.07 3 .000 .061 .015 15.36 .000 1.06 [1.03–1.10]

Violent recidivism

Step 1
PCL-R 54.63 1 .000 .074 .010 52.74 .000 1.08 [1.06–1.10]

Step 2
PCL-R �.007 .016 .20 .653 .99 [.96–1.02]
VRAG 103.61 2 .000 .067 .010 44.17 .000 1.07 [1.05–1.09]

Step 3
PCL-R �.025 .017 2.26 .133 .98 [.94–1.01]
VRAG �.001 .021 .00 .959 1.00 [.96–1.04]
SORAG 116.02 3 .000 .072 .019 13.92 .000 1.07 [1.04–1.12]

Sexual recidivism

Step 1
PCL-R 6.62 1 .010 .036 .014 6.55 .010 1.04 [1.01–1.07]

Step 2
PCL-R �.028 .022 1.64 .201 .97 [.93–1.02]
VRAG 21.17 2 .000 .052 .014 13.79 .000 1.05 [1.03–1.08]

Step 3
PCL-R �.069 .023 8.62 .003 .93 [.89–.98]
VRAG �.098 .029 11.21 .001 .91 [.86–.96]
SORAG 54.29 3 .000 .160 .028 33.61 .000 1.17 [1.11–1.24]

Sexual hands-on recidivism

Step 1
PCL-R 4.97 1 .026 .037 .017 4.92 .027 1.04 [1.00–1.07]

Step 2
PCL-R �.016 .026 .38 .536 .98 [.94–1.04]
VRAG 12.24 2 .002 .044 .017 6.90 .009 1.05 [1.01–1.08]

Step 3
PCL-R �.047 .028 2.97 .085 .95 [.90–1.01]
VRAG �.081 .035 5.57 .018 .92 [.86–.99]
SORAG 29.35 3 .000 .131 .032 17.24 .000 1.14 [1.07–1.21]

Note. N � 1,104. Values show incremental contribution of the VRAG scores beyond the PCL-R scores and the incremental contribution of the SORAG
scores after controlling for the previously entered PCL-R and VRAG scores.T

hi
s

do
cu

m
en

t
is

co
py

ri
gh

te
d

by
th

e
A

m
er

ic
an

Ps
yc

ho
lo

gi
ca

l
A

ss
oc

ia
tio

n
or

on
e

of
its

al
lie

d
pu

bl
is

he
rs

.
T

hi
s

ar
tic

le
is

in
te

nd
ed

so
le

ly
fo

r
th

e
pe

rs
on

al
us

e
of

th
e

in
di

vi
du

al
us

er
an

d
is

no
t

to
be

di
ss

em
in

at
ed

br
oa

dl
y.

633PSYCHOMETRIC PROPERTIES OF THE SORAG



predictive accuracy of the instrument is generally lower than the
predictive accuracy of conventional risk assessment instruments
(Singh et al., 2011).

A more detailed inspection of the predictive accuracy of the
individual items of the German version of the SORAG revealed
that 12 out of 14 items were found to be significantly related to
violent recidivism. This result is in line with the findings of
previous studies which have usually exhibited comparable signif-
icant bivariate relationships between items and recidivism in em-
pirically derived risk assessment tools even when replicated in
independent cross-validation studies (Coid et al., 2011; Helmus &
Thornton, 2015). However, in the present study two items were
either not predictive or even negatively related to the outcome:
item 12 (schizophrenia) and item 13 (sexual deviance). In the
original versions of both the SORAG and the VRAG, item 12
(schizophrenia) was inversely coded, that is, that in the develop-
mental study the diagnosis of schizophrenia was associated with a
lower recidivism rate compared to the group of offenders without
the diagnosis of schizophrenia (Quinsey et al., 2006). Item 13
(sexual deviance), however, was conceptualized like the other
items as a risk factor, which means that the presence of sexual
deviance was associated with a higher recidivism risk compared to
the group of offenders without sexual deviant interests. Interest-
ingly, item 12 (schizophrenia) was found not to predict violent
recidivism above chance level also in a previous study (Coid et al.,
2011). However, the meta-analytic literature on the relationship
between psychosis and violence indicated that psychosis was sig-
nificantly associated with an increase in the odds of violence but
there was a substantial dispersion among effect sizes between
different studies which was attributable in part to methodological
factors (Douglas, Guy, & Hart, 2009). One reason for the failure of
predictive accuracy of item 12 (schizophrenia) might be that both
samples—Coid et al. (2011) and the present one—were prison
samples with offenders suffering from psychotic disorders much
less prevalent than in forensic psychiatric units (Eher, Retten-
berger, & Schilling, 2010; Harsch, Bergk, Steinert, Keller, &
Jockusch, 2006). As a consequence, the failure of an association
between item and outcome might be related to an extremely low
prevalence. In an overlapping sample psychotic disorders were
found only in about 1% (Eher et al., 2010), which was substantially
lower than the prevalence rate in the Canadian developmental
study of the SORAG, which was about 16% (Rice et al., 2013).

A small but significantly negative relationship between item 13
(sexual deviance) and violent recidivism seemed to be unexpected
given the well-known relationship between sexual deviance and
sexual recidivism risk in sexual offenders (Hanson & Bussière,
1998; Hanson & Morton-Bourgon, 2005). However, taking a
closer look at the results of these meta-analyses, the SORAG
development study (Quinsey et al., 2006), and the data collection
process of the present study, there exist possible explanations:
First, because in most European countries the application of phal-
lometry is either not common or legally not allowed (Gazan, 2002;
Marshall, 2006), DSM–IV–TR information was used to score item
13 instead of phallometric test results. However, Hanson and
Bussière (1998) and Quinsey et al. (2006) found a strong relation-
ship with recidivism explicitly by using phallometry rather than
other diagnostic sources for sexual deviance. Even if nowadays a
number of different approaches exist to measure sexual deviant

interests, the research question about their reliability and validity
remains still unanswered (Kalmus & Beech, 2005). Item 13 ex-
plicitly pertains to sexual sadism or to pedophilia. However, DSM
diagnosed sadism recently was found not to predict sexual or
violent recidivism (Eher et al., 2016). Also, DSM diagnosed pe-
dophilia was not only reported to have limited clinical utility but
was also found to lack predictive validity (Eher et al., 2015; First
& Frances, 2008; Kingston, Firestone, Moulden, & Bradford,
2007). Of course, most of these findings might also be true for
phallometric testing as well (Marshall, 2006), but its predictive
relevance seems to be better grounded compared to other diagnos-
tic approaches (Quinsey & Lalumière, 1996). A further reason for
the lack of predictive accuracy of this item might be the fact that
risk factors capturing sexual deviant interests are more relevant for
the prediction of sexual recidivism rather than violent or general
criminal recidivism (Eher et al., 2016). Support for this explana-
tion can also be derived from a study about the predictive accuracy
of the individual risk factors of the SVR-20 (Rettenberger et al.,
2011): Using a mixed sample of adult sexual offenders (N � 493),
item 1 (sexual deviance) of the SVR-20 was highly predictive for
sexual recidivism (AUC � .67) but had no relevance for the
prediction of violent (AUC � .42) and general criminal (AUC �
.44) recidivism.2 Interestingly, in the course of the revision process
of the VRAG and SORAG, items specifically designed for cap-
turing sexual deviance—like the original item 13 of the SORAG—
were no longer included in the revised version (Rice et al., 2013).

The comparison of the relative (i.e., percentile ranks) and ab-
solute (i.e., recidivism rates) risk indices between the original
Canadian development study (Quinsey et al., 2006) and the present
investigation yielded mixed results: On the one hand, the results
indicated that both risk indices of the SORAG do not differ
significantly between both countries, contradicting a former study
with a substantially smaller sample from Switzerland (Rossegger
et al., 2013). On the other hand, a more “clinical” inspection of the
normative data distribution yielded more (with regard to the ab-
solute risk indices) or less (with regard to the relative risk indices)
meaningful differences between both countries. In detail, even if
the 95% confidence interval of the E/O indices of the nine SORAG
risk category indicated no significant differences between the
observed (the Austrian) and the expected (the Canadian) recidi-
vism rates, the actual difference between 75% and 53% (see
SORAG risk category 8 as an example) is certainly of clinical and
juridical relevance. Therefore, we would recommend—in accor-
dance with recently published meta-analytic investigations of the
variability of absolute risk indices derived from actuarial risk
assessment instruments (Helmus et al., 2012)—to specifically col-
lect normative data for each jurisdiction and country where the
instrument should be used in applied risk assessment settings.

Findings of previous studies about less cross-cultural variability
of relative risk indices (percentile ranks, relative risk ratios; Han-
son et al., 2013; Hanson, Lloyd, Helmus, & Thornton, 2012)
compared with absolute risk indices were supported by the results
of the present study: we found no statistical difference between the
Canadian and Austrian normative distributions, which was con-

2 In the present sample item 13 (sexual deviance) showed also a signif-
icant positive correlation with sexual recidivism (r � .10, p � .01), which
provides further support for the above-mentioned assumption.
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firmed by a closer inspection of the two percentile ranking distri-
bution. Nevertheless, the relative risk indices are not identical, so
we would recommend using relative normative data tables based
on an offender population for the jurisdiction and country where
the offender lives.

What do the results of the present study mean for clinical
practice and for applied risk assessment settings? First, the results
show once again that the SORAG yielded large effect sizes for the
ability to discriminate between recidivists and nonrecidivists.
Therefore, the use of the SORAG in clinical practice and applied
risk assessment settings is clearly supported by the results of the
present study. However, the results showed also a few opportuni-
ties to improve the predictive accuracy of the instrument by
revising (or deleting) items that were only weakly related to the
outcome in their current form. Therefore, evaluators should be
informed about revision efforts of the instrument that they have
decided to use regularly in clinical practice. Second, evaluators
from countries and jurisdictions outside North America must be
aware that the absolute and relative risk indices originally pub-
lished in the SORAG developmental study (Quinsey et al., 2006)
should be very cautiously used in other countries and jurisdictions.
The present results indicate that there might be relevant differences
between the Canadian data and normative data from other coun-
tries. This result underscores the clinical and scientific importance
of supporting every effort to gather own normative recidivism data
for each country and jurisdiction where the instrument is used.

There are at least two major limitations of the present study that
have to be addressed: First, there was only one recidivism data
source available, and the conviction data gathered by using the
computerized database of the Austrian Ministry of Internal Affairs
could not be treated as equivalent to the comprehensive outcome
information that was used by Quinsey et al. (2006; see also Rice et
al., 2006, 2013). Also, when comparing absolute recidivism rates
across studies, we had to adjust the follow-up periods because of
the different outcome criteria (charges vs. convictions). This ad-
justment approach is only an approximation and should not blind
us that the studies used different definitions for relapse. Second,
the follow-up periods in our study were substantially shorter than
the timeframes used by Rice et al. (2013) investigating the long-
term predictive accuracy of the VRAG and SORAG. However, the
prospective-longitudinal field study research design of the present
study precluded the opportunity to extend the follow-up periods.
At the same time the research design can be regarded as a clear
strength of the present study given that prospective designs are
usually deemed to be the best available frames for prediction and
risk assessment studies (Hanson & Bussière, 1998).

Relevant research issues for future studies would be, for exam-
ple, the question of whether the findings of the recently introduced
revised versions of the VRAG and SORAG (Rice et al., 2013)
could be replicated by using international samples. Another direc-
tion for future research would be to provide additional statistical
evidence for the cross-cultural transferability of the SORAG by
assessing measurement invariance by means of item response
theory (Bolt, 2007) or multiple-group confirmatory factor analysis
(Mokros et al., 2011). A further and still controversially discussed
research question refers to the question whether treatment-related
and/or maturational information contributes incrementally to the
prediction of recidivism beyond what is captured by actuarial risk
instruments like the SORAG alone (e.g., Hanson, Harris, Scott, &

Helmus, 2007; Olver & Wong, 2011). Previous findings of our
research group indicated that, on the one hand, different age-
related items provide no significant incremental predictive accu-
racy beyond ARAIs (Rettenberger, Haubner-MacLean, & Eher,
2013). On the other hand, actuarial risk assessment instruments
capturing dynamic (i.e., changeable) risk factors like the Stable-
2007 (Hanson et al., 2007) are able to improve the predictive
validity of instruments that consist mainly of static (i.e., biograph-
ical or historical) risk factors (Eher et al., 2012).
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Correction to Bovin et al. (2016)

In the article “Psychometric Properties of the PTSD Checklist for Diagnostic and Statistical Manual
of Mental Disorders–Fifth Edition (PCL-5) in Veterans” by Michelle J. Bovin, Brian P. Marx, Frank
W. Weathers, Matthew W. Gallagher, Paola Rodriguez, Paula P. Schnurr, and Terence M. Keane
(Psychological Assessment, 2016. Vol. 28, No. 11, pp. 1379–1391. http://dx.doi.org/10.1037/
pas0000254), the departments and affiliations were incorrectly listed for authors Michelle J. Bovin,
Brian P. Marx, Matthew W. Gallagher, Paola Rodriguez, Paula P. Schnurr, and Terence M. Keane.
The first department and affiliation for authors Michelle J. Bovin, Brian P. Marx, Matthew W.
Gallagher, Paola Rodriguez, and Terence M. Keane and should have read “National Center for
PTSD at VA Boston Healthcare System, Boston, Massachusetts”. The first department and affili-
ation for author Paula P. Schnurr should have read “National Center for PTSD, White River
Junction, Vermont.”

The online version of this article has been corrected.
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