1) Check for updates

Article
Sexual Abuse:A Journal of
Improving the Predictive vl
. © The Author(s) 2012
ACCU I'acy Of Stat|C'99 and Reprints atnd permission: http://www.

sagepub.com/journalsPermissions.nav

Static-2002 With Older Sex DOI: 10.1177/107906321 1409951

http://sax.sagepub.com

Offenders: Revised Age ®SAGE
Weights

Leslie Helmus' 2, David Thornton?, R. Karl Hanson',
and Kelly M. Babchishin'2

Abstract

Actuarial risk assessment scales and their associated recidivism estimates are
generally developed on samples of offenders whose average age is well below 50
years. Criminal behavior of all types declines with age; consequently, actuarial scales
tend to overestimate recidivism for older offenders. The current study aimed
to develop a revised scoring system for two risk assessment tools (Static-99 and
Static-2002) that would more accurately describe older offenders’ risk of recidivism.
Using data from 8,390 sex offenders derived from 24 separate samples, age was found
to add incremental predictive validity to both Static-99 and Static-2002. After creating
new age weights, the resulting instruments (Static-99R and Static-2002R) had only
slightly higher relative predictive accuracy.The absolute recidivism estimates, however,
provided a substantially better fit for older offenders than the recidivism estimates
from the original scales. VWWe encourage evaluators to adopt the revised scales with
the new age weights.
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Risk assessment is a key activity in criminal justice systems, with profound conse-
quences for public safety and the offender. Actuarial risk assessment scales include
explicit rules to combine prespecified items into total scores and provide empirically
derived estimates of recidivism probability linked to each total score (Dawes, Faust, &
Meehl, 1989). Actuarial scales are increasingly being used, particularly for sex offend-
ers (Archer, Buffington-Vollum, Stredny, & Handel, 2006; Jackson & Hess, 2007;
McGrath, Cumming, Burchard, Zeoli, & Ellerby, 2010) and they are more accurate
than unstructured risk assessment methods (Bonta, Law, & Hanson, 1998; Dawes
et al., 1989; Grove, Zald, Lebow, Snitz, & Nelson, 2000; Hanson & Morton-Bourgon,
2009; Mossman, 1994).

Static-99 (Hanson & Thornton, 2000) is the most commonly used actuarial scale
for sex offenders. It is widely used in Canada and the United States for treatment plan-
ning (McGrath et al., 2010; Jackson & Hess, 2007), community supervision (Interstate
Commission for Adult Offender Supervision, 2007), and civil commitment evalua-
tions (Jackson & Hess, 2007). Although the predictive accuracy of Static-99 is not
notably better than other actuarial tools designed for sex offenders (Hanson & Morton-
Bourgon, 2009), its popularity is probably due to it being easily scored by diverse
professionals using widely available information (e.g., criminal history, offender age).
The developers of Static-99 also created a new scale, Static-2002, which was intended
to have increased coherence and conceptual clarity (see Hanson & Thornton, 2003). In
a multisite study across eight diverse samples, Static-2002 had significantly greater
accuracy than Static-99 in predicting sexual, violent, and any recidivism, although the
difference for sexual recidivism was quite small (Hanson, Helmus, & Thornton, 2010).

Though existing actuarial risk scales are superior to unstructured clinical risk
assessment, they usually cannot take into account all potentially relevant risk factors.
For example, several studies have found that including a range of external risk factors
adds incremental predictive validity to Static-99 (Allan, Grace, Rutherford, & Hudson,
2007; Beech, Friendship, Erikson, & Hanson, 2002; Craig, Thornton, Beech, &
Browne, 2007; Hanson, Harris, Scott, & Helmus, 2007; Knight & Thornton, 2007;
Olver, Wong, Nicholaichuk, & Gordon, 2007; Thornton, 2002).

Additionally, the items selected for inclusion in an actuarial scale (and the weights
assigned to them) reflect their empirical relationship to recidivism for the majority of
offenders within the development samples, and may not work for minority subsets of
offenders (e.g., internet sex offenders, adolescent offenders released as adults). In par-
ticular, studies have found that actuarial risk assessment scales, particularly Static-99,
may not adequately account for the advanced age of some offenders (Barbaree,
Langton, & Blanchard, 2007; Barbaree, Langton, Blanchard, & Cantor, 2009; Hanson,
2006; Thornton, 2006). Consequently, researchers have proposed post-hoc methods
for incorporating age information into actuarial scales, including Bayesian adjust-
ments to recidivism estimates (Wollert, 2006), age-corrected actuarial scales (Barbaree
et al., 2007, 2009), and age-stratified recidivism tables (Wollert, Cramer, Waggoner,
Skelton, & Vess, 2010).
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Considering advanced age takes on a vital importance with current demographic
trends. The proportion of seniors has been increasing in the general population
(Administration on Aging, 2009; Statistics Canada, 2008; Turcotte & Schellenberg,
2007), as well as in prison populations (Boe, Nafekh, Vuong, Sinclair, & Cousineau,
2003). As actuarial risk scales are increasingly being used with an aging sex offender
population, it is necessary to further investigate whether the current age item weights
in actuarial scales are optimal.

One of the most strongly supported findings in criminology is that involvement in
crime declines with age. This trend is generally invariant across gender, jurisdiction,
offence types, race, and time periods (Hirschi & Gottfredson, 1983; Sampson & Laub,
2003), and has been observed for sexual recidivism as well (Barbaree & Blanchard,
2008; Hanson, 2002). Experts debate whether this relationship is caused by maturation
effects or an enduring propensity for crime in early-starting delinquents, but the pat-
tern is well established. Knowing why age and recidivism are correlated is desirable,
but such knowledge is not needed to conclude that incorporating age can improve risk-
assessment measures. For the purposes of gauging risk, the utility of a risk factor
hinges simply on its empirical relationship to the outcome of interest (e.g., Meehl,
1956).

Rationale for Current Study

Actuarial scales should be continuously reevaluated and revised to reflect advances in
knowledge (Dawes et al., 1989). The accumulation of newer and larger samples pro-
vides the opportunity to discover risk factors not adequately captured by current
actuarial scales and to revise the scales accordingly. Assessing whether existing actu-
arial scales appropriately capture risk due to age is important given the robust rela-
tionship between age and offending, as well as the increased proportion of older
offenders in correctional populations.

The primary purpose of the present study was to examine whether Static-99 and
Static-2002 adequately capture the relationship between age at release and recidivism
(primarily sexual recidivism, although violent recidivism was also examined). Given
our finding of incremental predictive validity for age, new age weights for both risk
instruments were developed and tested. This study is part of a larger ongoing project
to renorm Static-99. Further research on variables moderating absolute recidivism
estimates (e.g., recidivism definition, type of sample) will be available in forthcoming
manuscripts.

In addition to offering a technical update to the age weights of two of the most com-
monly used risk assessment scales, a secondary purpose of the study was to contribute
to the literature on the age/crime relationship. We had insufficient data to test possible
causal explanations for our findings. The large and diverse samples of the current
study, however, allowed a more detailed examination of recidivism rates by age
cohorts (focusing on offenders above age 40) than has been examined in previous
studies. This article, therefore, identifies basic relationships between advanced age
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and recidivism that require explanation by theories on the age/crime relationship in
sexual offending.

The current study evaluated two risk properties of actuarial scales: relative and
absolute risk (also referred to as discrimination and calibration, respectively, by Gail
& Pfeiffer, 2005). Relative risk (e.g., risk categories, percentiles, relative risk ratios)
provides information about a particular offender’s risk relative to other offenders (i.e.,
comparing recidivists and nonrecidivists) and can be examined with statistics such as
AUCs, Cohen’s d, and B, logistic regression coefficients. Relative risk can inform most
decisions involving the allocation of scarce resources (e.g., treatment, supervision)
and remains fairly consistent across diverse samples (Hanson et al., 2010). Absolute
risk, however, refers to the expected probability of recidivism, typically reported as
recidivism estimates from survival analysis or logistic regression (Bo)' Decisions
involving thresholds, such as civil commitment evaluations, typically require some
estimate or approximation of absolute risk (e.g., “more likely than not,” “significant
probability”).

Method
Measures

Static-99 (Hanson & Thornton, 2000). Static-99 is an empirically derived actuarial
risk assessment tool designed to predict sexual and violent recidivism in adult male
sex offenders (see also www.static99.org). It has 10 items and the total score (ranging
from 0 to 12) can be used to place offenders in one of four risk categories: low (0-1),
moderate-low (2-3), moderate-high (4-5), and high (6+; Harris, Phenix, Hanson, &
Thornton, 2003). Static-99 includes one item for age at release, which is scored
dichotomously: one risk point is given to offenders less than 25 years old.

Static-2002 (Hanson & Thornton, 2003). Similar to Static-99, Static-2002 is an
empirically derived actuarial risk assessment tool designed to predict sexual and vio-
lent recidivism in adult male sex offenders (see also www.static99.org). It has 14 items
grouped into five main subscales: age at release, persistence of sexual offending, sex-
ual deviance, relationship to victims, and general criminality. The total score (ranging
from 0 to 14) can be used to place offenders in one of five risk categories: low (0-2),
low-moderate (3-4), moderate (5-6), moderate-high (7-8), and high (9+; Phenix,
Doren, Helmus, Hanson, & Thornton, 2009). Static-2002 also has an item for age at
release, but it is coded on a four-point scale, with offenders less than 25 receiving three
points, offenders between 25 and 34.9 years old receiving two points, offenders
between 35 and 49.9 years old receiving one point, and offenders age 50+ receiving
Zero points.

Samples

Raw data (typically in the form of SPSS datasets) were obtained by contacting the
authors of all known Static-99 and Static-2002 replications with adult male offenders.
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To include a dataset, we required information on the offender’s age at release and suf-
ficient recidivism information (i.e., fixed follow-up outcomes) to conduct logistic
regression analyses. In total, 24 Static-99 samples were obtained (23 with sexual
recidivism and 19 with violent recidivism data), seven of which also included
Static-2002 scores. There are fewer samples in the current study compared to the
larger project renorming Static-99 (Helmus, 2009) because age information was
required for the current study.

Although it was not possible to evaluate the quality of the Static ratings in the
samples, minimal standards for quality control were applied. Cases were deleted if
there were unresolved coding inconsistencies. Additionally, as per the coding rules
(Harris et al., 2003; Phenix et al., 2009), cases were deleted if more than one Static-2002
item was missing, any Static-99 item was missing other than Ever Lived with a Lover
(Item 2), the offender was less than 18 years old at time of release or less than 16 years
old when they committed the index offence, or if the offender was female. All data
analyses were conducted independently by the first and fourth author to ensure
accuracy.

Tables 1 and 2 provide basic descriptive information for the studies included. For
more information on the samples, readers are encouraged to obtain a more detailed
report of this project (Helmus, 2009; available from www.static99.org) or to refer to
the original studies. The total sample included 8,390 sex offenders with Static-99
scores and 2,609 with Static-2002 scores. Eleven samples were from Canada, six were
from the United States, two were from the United Kingdom, and there was one each
from Denmark, Austria, Sweden, Germany, and New Zealand. Of the 14 studies that
could be classified in terms of their treatment status, seven samples were mostly
treated (defined as more than 75% of the offenders), whereas five were mixed in their
treatment exposure, and only one sample was mostly untreated (less than 25%). One
additional sample (G. T. Harris et al., 2003) consisted of two subsamples, one of which
was mostly treated and another that was mixed in terms of treatment exposure. The
average age at release was 40 years old (SD = 12), ranging between 18 and 84, with
only six offenders in their 80s. Offenders were released between 1957 and 2007,
although 81% were released in 1990 or later.

All samples used official criminal records to measure recidivism, but 13 samples
used charges as the recidivism criteria and 11 used convictions. Although experts dis-
agree on which definition is preferable for recidivism research, previous analyses did
not find consistent differences in recidivism rates based on whether these samples
used charges or convictions (Helmus, 2009). Either definition underestimates the true
rate of recidivism.

Additionally, a methodological artifact common to sexual recidivism research is
that offenders can be charged with violent offences that were actually sexual in moti-
vation (e.g., as the result of a plea bargain). To our knowledge, only six samples
attempted to determine sexual motivation (Craissati, Bierer, & South, 2008; Hanson
et al., 2007; Hill, Haberman, Klusmann, Berner, & Briken, 2008; Knight & Thornton,
2007; Nicholaichuk, 2001; Wilson, Cortoni, & Vermani, 2007; Wilson, Picheca, &
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Prinzo, 2007), and the success of these attempts is difficult to discern. For example,
Wilson, Cortoni, et al. (2007) and Wilson, Picheca, et al. (2007) knew the circum-
stances of some of the recidivism incidents but did not routinely have access to this
information (R. Wilson, personal communication, June 16, 2010). Hanson and col-
leagues (2007), however, conducted a more systematic search by contacting the rele-
vant police departments for violent recidivism incidents to assess possible sexual
motivation. Of the remaining 18 studies, three specified that reoffence circumstances
were not known and 15 made no mention of determining sexual motivation (presum-
ably it was not assessed).

Table 2 presents average Static-99/2002 scores per sample (for Static-99, M = 3.0,
SD =2.2; for Static-2002, M = 4.8, SD = 2.6). Offenders were followed up for an aver-
age of 8.2 years (SD = 5.0). Table 2 also includes sexual and violent recidivism rates
overall (not controlling for follow-up time) and rates from fixed 5- and 10-year fol-
low-up periods. These data do not control for Static scores. The observed sexual recid-
ivism rate for all cases was 12.4%, with a 5-year rate of 11.1% and 10-year rate of
16.6%. The observed violent recidivism rate for all cases was 23.9%, with a 5-year
rate of 20.7% and 10-year rate of 32.5%. From the original 24 samples (N = 8,390),
approximately 70% of cases had at least a 5-year follow-up (n = 5,937), and only 30%
had 10-year follow-up data (n = 2,479). More fluctuation across samples is, therefore,
observed at 10 years due to smaller sample sizes. In some cases, the smaller subset of
offenders with 10-year data had lower 10-year recidivism rates than the 5-year rates
from the larger group of offenders.

Offender type information was available in 16 samples. Noncontact offenders (e.g.,
exhibitionists, voyeurs) and mixed offenders (those with both adult and child victims)
were identified inconsistently and in small numbers and were excluded from offender
type analyses. The current literature provides no clear consensus on how to classify
offenders as rapists or child molesters and most samples did not specify the definition
that was applied. When sufficient victim information was available, however, the fol-
lowing definition was used: offenders with victims less than 14 were considered child
molesters, and offenders with adult victims (age 18+) were classified as rapists. For
offenders with victims between the ages of 14 and 17 inclusive, they were classified as
child molesters if their victims were related and as rapists if the victims were unre-
lated. Offenders with both adult and child victims were classified based on their pre-
dominant victim choice (if possible).

Coding Age at Release

Although the weights vary across the age items in Static-99 and Static-2002, the cod-
ing rules remain the same (Harris et al., 2003; Phenix et al., 2009). The items are
coded based on the offender’s age on the day he was released from the most recent
offence that forms a part of the index sex offence. It is possible in some cases that the
index sex offence identified for scoring purposes is not the same as the offender’s
current offence (e.g., an offender serving a sentence for a nonsexual offence being
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assessed as a sex offender due to a prior sexual offence). In these cases, the offenders
may be substantially older at assessment than when they were released from their
index sex offence.

In the datasets used for the current study, only one sample specified if the offender’s
current offence was different from the index sex offence (Bonta & Yessine, 2005). In
this sample, cases were deleted if the index sex offence was more than 2 years prior to
the current offence (n = 22) because Static-99 and Static-2002 were developed on, and
intended for, sexual offenders with a current (or recent) sexual offence. The remaining
studies did not identify cases where the index sex offence was not the same as the cur-
rent offence; it is presumed that the number of such cases would be small. For all
cases, the offender’s date of birth and release date were used to check that the age at
release item was correctly coded.

Overview of Analyses

Actuarial risk prediction tools provide numeric estimates of both relative and absolute
risk. To evaluate differences between recidivists and nonrecidivists (discrimination, or
relative risk), we used areas under the receiver operating characteristic curves (ROC
AUC), slope coefficients from logistic regression, and hazard rates from Cox regres-
sion. Each of these statistics has its own strengths and weaknesses. The AUC is useful
for comparing results across samples because it is not influenced by the outcome vari-
able (i.e., recidivism base rates; Humphreys & Swets, 1991; Rice & Harris, 2005). It
is, however, influenced by the variance in the scores used to predict recidivism
(Hanson, 2008; Humphreys & Swets, 1991). In other words, even when the observed
recidivism rates per score are identical across studies, AUCs may change depending
on the distribution of risk assessment scores. All else being equal, AUCs will be
smaller in samples preselected on risk (all high risk or all low risk) than when the
AUCs are computed using the complete sample (a mixture of high-risk and low-risk
offenders). We used the Hanley and McNeil (1983) test of correlated AUC areas to
test for differences in relative predictive accuracy. This method has been used in other
studies comparing the predictive accuracy of the RRASOR, Static-99/R, and Static-
2002/R (Babchishin, Hanson, & Helmus, 2011; Hanson et al., 2010; Hanson &
Thornton, 2000).

Logistic regression and Cox regression were also used because they tend to provide
more stable estimates of relative predictive accuracy (i.e., are less influenced by
restriction of range; Hanson, 2008). Cox regression estimates relative risk ratios (haz-
ard rates) associated with one or more predictor variables from survival data with
unequal follow-up times (Allison, 1984). One disadvantage of Cox regression is that
it assumes the rates of recidivism over time (i.c., the shape of the survival curve) are
approximately the same across all samples and all risk levels. This assumption is
unsupported based on our findings of considerable variability in recidivism rates
across samples, even after controlling for risk (Helmus, 2009). In our Cox regression
analyses, we used sample as a strata variable, which relaxes the assumption, thereby
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controlling for sample differences in base rates. This method would also control for
other differences across samples, such as recidivism definition (e.g., charges vs. con-
victions). Cox regression does not provide estimates of absolute risk.

Logistic regression (Hosmer & Lemeshow, 2000) can be used to examine both rela-
tive and absolute risk. Logistic regression is a form of regression in which the dichoto-
mous dependent variable (recidivism) is transformed into log odds. With one predictor
variable (Static-99 or Static-2002), logistic regression estimates two regression coef-
ficients (8, and B). B is an estimate of predictive accuracy, or the average change in
recidivism rates for each one-unit increase in risk scores (expressed as a log odds
ratio); and B, is an estimate of the recidivism base rate for offenders with a score of
“zero.” To link the logistic regression recidivism estimates to any specific time period,
fixed follow-up periods are required (e.g., for a fixed 5-year recidivism outcome, only
offenders with at least 5 years of follow-up were included, with recidivism occurring
after 5 years excluded; this creates an equal length of follow-up for each offender).
Consequently, the sample size available for logistic regression is smaller than for sta-
tistics that allow varying follow-up (e.g., Cox regression).

To control for base rate differences across samples in the logistic regression analy-
ses, we used a dichotomous covariate that identified samples as either “routine” or
“other,” which explained the most variability across samples in recidivism rates
(Helmus, 2009)." Logistic regression also assumes that the relationship between the
predictors and the outcome follows a logistic distribution. Preliminary analyses sug-
gested this assumption was generally met.

For examining absolute recidivism estimates, life table survival analysis (Soothill
& Gibbens, 1978) was used. This is the same method used to produce the original
Static-99 recidivism estimates (Hanson & Thornton, 2000). Survival analysis corrects
for unequal follow-up times by examining recidivism patterns over time and estimat-
ing the expected recidivism rate of the sample for any specified time period. In other
words, for a specific follow-up period, it estimates what the recidivism rate for the
sample would be if everyone had been followed up to that point. Estimates from sur-
vival analysis are generally reliable provided that there are a sufficient number of
cases with follow-up data for the time period being estimated. Because the estimates
are generated independently for each combination of score and follow-up period, esti-
mates tend to be unstable in some cells with small sample sizes (e.g., high-risk offend-
ers above the age of 60). For the purposes of the current study, however, survival
analysis provides a simple and useful way to display recidivism rates, although we do
not recommend these rates be used in applied reports. For applied reports, we believe
that recidivism estimates generated from logistic regression analyses are the most reli-
able (Hanson et al., 2010). For the Static scales, estimates generated from meta-analy-
sis of logistic regression coefficients are available for different sample types (see
www.static99.org).

To evaluate the correspondence between the predicted and the observed recidivism
rates (i.e., calibration, or absolute risk) we used the £/0 index (Gail & Pfeiffer, 2005;
Rockhill, Byrne, Rosner, Louie, & Colditz, 2003). In this study, the £/O index was
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defined as the ratio of the predicted number of recidivists (£) divided by the observed
number of recidivists (O; Method M 0 from Viallon, Ragusa, Chavel-Chapelon, &
Bénichou, 2009). Although more complicated estimators of the £/O index are avail-
able, this simple £/O estimator is unbiased when complete follow-up information is
available (recidivism was examined for 5-year fixed follow-up periods, with predicted
recidivism rates calculated using logistic regression). Following Rockhill et al. (2003),
the 95% confidence intervals for the £/0 index were calculated using the Poisson vari-
ance for the logarithm of the observed number of cases (O):

95%CI(E/O)=(E/O)exp(il.% 1/0)

As an overall significance test for sets of predicted values, we used the traditional
chi-square goodness of fit statistic (Ferguson, 1976; Equation 13.1):

2

(0-EY
iy

E

which is tested against a chi-square distribution with degrees of freedom equal to one
less than the number of expected values compared. The £/0 index can be considered
a measure of effect size for the fit within a group, whereas the chi-square is a test of
significance and can be calculated for the overall fit between observed and expected
values across multiple groups. Perfect fit is indicated by an £/0O index of 1.0, and con-
fidence intervals that do not include 1.0 indicate significant differences between the
observed and predicted recidivism rates.

For the E/O statistics, the observed number of recidivists at 5 years was compared
to the predicted number of recidivists from logistic regression analyses at 5 years. In
logistic regression, expected probabilities are calculated in the same way as for tradi-
tional regression analyses, where the predicted value for a given score on the indepen-
dent variable (Static-99) is obtained by adding the intercept (the predicted value for a
score of 0; the B) to the product of the slope and the independent variable. The only
difference is that the predicted values are in the unit of logits (i.e., the natural loga-
rithm of the odds, p/(1-p)]. Logits were then transformed back into probabilities,

where
LOGIT

Probability =

1 + eLOGIT

Results

Age was negatively correlated with Static-99 (r = —222, p < .001) and Static-
2002 scores (r = —.405, p < .001). When the age item was removed from the scales,
the correlation decreased in magnitude but remained negative and significant
(for Static-99, r = —.157, p < .001; for Static-2002, » = —.087, p < .001). Negative
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correlation coefficients indicate that older offenders score lower in static risk, even
though they have had more time to accumulate a criminal history than younger
offenders.

Are Age Adjustments Needed?

Tables 3 and 4 present the estimated sexual and violent recidivism rates (generated
from survival analysis) by age group (<30, 30-39.9, 40-49.9, 50-59.9, 60-60.9, and
70+) and Static risk category. For Static-99 (Table 3), sexual and violent recidivism
rates predictably increased with each Static-99 risk category. The only exception to
this pattern is among the 70+ group, where the overall sexual recidivism rate was
generally low (3.2%) and there was substantial fluctuation across risk categories due
to small sample sizes. Generally, within each risk category, sexual and violent recidi-
vism rates decreased for each age group, with minor fluctuations observed. For
Static-2002 (Table 4), the 70+ group was combined with the 60-69.9 group because
of small sample sizes. Similar patterns emerged, with minor fluctuations in some cells
with small sample sizes. The results from both Static-99 and Static-2002 demonstrate
a clear decline in recidivism among older sexual offenders, even within the same risk
category (although the age declines were less marked for Static-2002).

Cox regression was used to test the incremental predictive validity of age at release
for Static-99 and Static-2002. For Static-99, analyses of sexual recidivism included
8,025 cases from 22 samples (Cortoni & Nunes, 2007, was excluded because using
sample as strata requires at least one recidivist per sample). After controlling for
Static-99, age at release had a significant negative relationship with sexual recidivism
(x* change =31.2,df=1, p <.001). The hazard ratio was 0.98 (95% CI 0f 0.98 t0 0.99),
meaning that each 1-year increase in age was associated with 98% of the recidivism
rate from the previous (younger) age. In other words, the expected recidivism rate of
32-year-old offenders is 98% of the recidivism rate of 31-year-old offenders, which is
98% of the recidivism rate of 30-year-old offenders, and so on. Nonlinearity was tested
by entering a squared (one curve) age at release variable in addition to the original
(linear) age variable (and Static-99 score). The results were significant, (x> change =
10.5, df=1, p=.001), indicating a nonlinear relationship between age and recidivism.
Adding a cubed (two curve) age at release variable was nonsignificant (y* change =
2.7,df=1, p=.098).

Similar results were found for violent recidivism, although the effect of age was
stronger. After controlling for Static-99, the hazard ratio for age was 0.97 (95% CI of
0.96 to 0.97), indicating that the recidivism rate of each age group was 97% of the rate
of offenders one year younger (y” change = 217.7, df= 1, p < .001). The relationship was
nonlinear, with a significant incremental quadratic (y° change = 11.0, df =1, p = .001)
and cubic effect (x> change = 4.1, df = 1, p = .043). This indicated that the curvilinear
relationship between age and violent recidivism was best described with two curves.

After controlling for Static-2002 scores (k= 7, n = 2,606), the linear effect of age for
the prediction of sexual recidivism was nonsignificant, (x* change =2.0, df=1, p=.162),
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but there was a significant quadratic effect (x* change = 6.7, df= 1, p = .010). The cubic
effect was nonsignificant (x* change = 0.01, df= 1, p = .926). For violent recidivism, age
had a stronger effect after controlling for Static-2002 scores (hazard ratio of .98, 95% CI
of 0.97 to 0.98; %* change = 42.9, df = 1, p < .001), with a significant quadratic effect
(1 change = 4.9, df =1, p = .027) and nonsignificant cubic effect ()’ change = 0.6, df =
1, p=.431). For both recidivism outcomes, the relationship between age and recidivism
(after controlling for Static-2002) was best represented by a line with one curve.

The incremental effects of age indicated that neither Static-99 nor Static-2002 suf-
ficiently accounted for age at release for sexual or violent recidivism. Adjustment of
the scales was, therefore, necessary. The observed nonlinear effects, however, may be
misleading given that age items were already included in the scales. Rerunning the
Cox regression analyses for sexual recidivism while controlling for Static-99 and
Static-2002 scores computed without the age item, the linear effect of age was
still significant (for Static-99, xz change = 52.5, df = 1, p < .001; for Static-2002,
x* change = 26.3, df = 1, p < .001), but the quadratic effect was not (for Static-99,
¥’ change =2.4, df= 1, p = .124; for Static-2002, %* change = 3.0, df= 1, p = .082). For
violent recidivism, similar results were found, with a linear effect of age (for Static-99,
x* change =278.8, df=1, p <.001; for Static-2002, y* change = 117.9, df=1, p <.001),
but not a quadratic effect (for Static-99, XZ change=2.0,df=1,p=.157; for Static-2002,
¥’ change = 1.8, df=1, p = .178).

Interactions between age and Static scores were also tested to determine whether
the effect of age differed across risk levels (e.g., it may be possible that high-risk
offenders persist in offending regardless of age). For sexual recidivism, controlling for
age at release and Static scores (computed without the age items), the interactions
were nonsignificant (for Static-99, y* change = 1.3, df'= 1, p = .248; for Static-2002,
change = 1.9, df=1, p=.169). These findings provided no empirical basis for suppos-
ing the relationship between age and sexual recidivism is different for persistent high-
risk offenders. For violent recidivism, however, the interactions reached significance
for Static-99 (y° change = 6.2, df = 1, p = .013) and approached significance for
Static-2002 (y* change = 3.0, df = 1, p = .085). Inspection of the data revealed age
declines in recidivism for all risk categories, but there was a slightly larger age effect
for lower risk offenders. Given that the Static scales were designed specifically to
predict sexual recidivism, the revisions were based on the patterns observed for sexual
recidivism (i.e., no interaction between age and risk). The analyses suggested that age
adjustments could proceed on the assumptions that the relationship between age and
violent or sexual recidivism was linear, and there was no notable interaction between
age and risk that needed to be accounted for.

Developing and Testing a New Age Item

We believed that revising the age weights for both scales was the simplest way to
incorporate the age effect, rather than developing post-hoc age adjustments. We used
Static-99 data to create the new age weights for both scales because the sample size
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was larger and we assumed the weights would apply equally to Static-99 and
Static-2002. The overall Static-99 sample with sexual recidivism data (k = 23, N =
8,106) was divided into two subsamples. Offenders with follow-up periods of less
than 10 years (k= 23, n = 5,714) were used as the development sample, and offenders
with follow-up periods greater than 10 years were retained for validation (k= 15, n =
2,392). This method allowed the new age weights (developed using 5-year recidivism
information) to be validated with another sample at 5 years, and also permitted testing
of its generalization to 10-year recidivism rates. Although validating the weights on
data with at least a 10-year follow-up would disproportionately select offenders
released earlier, this is unlikely to affect the results because previous analyses did not
find consistent cohort effects (Helmus, 2009).

The development dataset was analyzed independently by the second and third
authors, who conferred before producing a final recommendation. Neither analyst had
access to the validation sample until after a consensus recommendation had been
announced to the other team members.

The principles guiding the selection of the new age weights were as follows: (a) the
units should be integers (whole numbers); (b) each unit should approximate the
Static-99 units found in other analyses (odds ratio, risk ratio ~ 1.33); (c) offenders with
the median age (39 years old) should receive a score of 0 for the age item; (d) the
overall trend should be a relatively gradual decline in risk (i.e., abrupt changes between
adjacent categories were interpreted as random error); (e) the revised Static-99 and
Static-2002 measures should have higher overall predictive accuracy than the original
(specifically, absolute accuracy should be higher; relative accuracy may not change
substantially but should not be worsened); and (f) age should no longer contribute
significantly once the new age items of Static-99 and Static-2002 are included.
Although stronger age effects were found for violent recidivism, the new age weights
were developed based on the sexual recidivism data (our principal outcome of
interest).

Several different analytic techniques informed the new age weights. The simplest
approach involved examining the 5-year sexual recidivism rates (fixed follow-up)
after grouping the offenders into 5-year age bands (with the exception of a 7-year age
band for those 18 to 24.9 years old, and a single category for offenders 75 years old or
older). The observed recidivism rate for each age band was then compared to the
observed 5-year sexual recidivism for the 35 to 39.9 age band (10.3%). The difference
was expressed in Static-99 relative risk units (i.e., 1 unit = 1.33 change in relative risk).
For example, a recidivism rate of 13.7% would equal a one unit increase (10.3% x
1.33), and a recidivism rate of 5.82% would equal a two unit decrease (10.3% x 1.337).
The weights suggested by the univariate relationship with age were larger (more
extreme) than those finally recommended because they ignored the negative correla-
tion between age and risk scores.

Logistic regression and Cox regression were also used to estimate odds ratios and
risk ratios, respectively, after controlling for the total Static-99 score (without the age
item). The relative risk indicators (e”) were then translated into the closest integer
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Table 5. Age Weights in Static-99, Static-99R, Static-2002, and Static-2002R

Measure
Age band Static-99 Static-99R Static-2002 Static-2002R
18-24.9 | | 3 2
25-34.9 0 | 2 2
35-39.9 0 0 | |
40-49.9 0 -1 | 0
50-59.9 0 -1 0 0
60+ 0 -3 0 -2
Full range 0,+I -3 to +I 0to+3 -2 to +2

value of Static-99 relative risk units. For example, an age band associated with a haz-
ard (rate) ratio of 1.13 was given a weight of zero (relative risk rounding to 1), whereas
an age band associated with a rate ratio of 1.24 was given a weight of 1 (relative risk
rounding to 1.33).

Each of the different statistical approaches to estimating age weights suggested
similar, although not identical, results. Not surprisingly, the age weights suggested by
the independent authors were similar, but not identical. Specifically, the weights sug-
gested were as follows: (a) 18-34.9 =2, 35 t0 59.9 =0, 60+ =-3; versus (b) 18-34.9 =
1; 35 t0 39.9 = 0; 40 to 59.9 = —1, 60+ = —3. Of these two proposals, the latter was
better on 6 of 7 statistical indicators examining Static-99 (with the new age weight)
predicting sexual recidivism in the development sample. All differences, however,
were trivial (e.g., Cox regression risk ratios of 1.342 vs. 1.326).

Based on the above analyses, the consensus recommendation was to use the latter
coding: specifically, offenders less than 35 would receive 1 point, offenders age 35 to
39.9 would receive 0 points, offenders age 40 to 59.9 would have 1 point subtracted,
and offenders age 60 and older would have 3 points subtracted. Although Static-2002
was not used in the development of the new age weights, we applied the same age
weights to both Static-99 and Static-2002 as there was no justification that the weights
should be different. For Static-2002, however, a constant of 1 point was added to
maintain consistency with the previously established risk categories. The revised
Static scales with these new age weights were called Static-99R and Static-2002R. For
Static-99R, the total scores range from —3 to 12 (instead of 0-12 in the original scale;
Static-99R M = 2.7, SD = 2.6), and for Static-2002R, the scores range from —2 to 13
(instead of 0-14 in the original scale; Static-2002R M = 4.3, SD = 2.7). Table 5 sum-
marizes the age weights in the original and revised scales.

Relative Risk

Due to the small proportion of offenders above 50 and because the new age weights
reduce variability in scores for older offenders (they score lower on the revised
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scales), we expected the revisions to have a smaller effect on relative predictive accu-
racy (discrimination) compared to absolute predictive accuracy (calibration). In other
words, only small changes in the overall AUCs were expected; we did expect, how-
ever, that the absolute recidivism rates from the revised scales would be a significantly
better fit for older offenders than the predicted values of the original scales.

Comparing Static-99R to Static-99 in the validation sample, there was a slight
increase in relative predictive accuracy for Static-99R for sexual recidivism, as mea-
sured by the AUC values using fixed follow-up periods (at 5 years, AUC for Static-
99R was .720, compared to .713 for Static-99; at 10 years, AUC for Static-99R was
.710, compared to .706 for Static-99). The differences between the original and revised
scales for sexual recidivism were not statistically significant. For violent recidivism,
greater increases in relative predictive accuracy were observed, with Static-99R dem-
onstrating significantly greater predictive accuracy than Static-99 (at 5 years, AUC for
Static-99R was .715, compared to .695 for Static-99, difference =.020, 95% CI of .002
to .038; at 10 years, AUC for Static-99R was .713, compared to .692 for Static-99,
difference = .021, 95% CI of .005 to .037). Additionally, no statistical shrinkage
(whereby effect sizes tend to decrease in independent replications) was observed with
Static-99R. The AUC for 5-year sexual recidivism was .720 in the validation sample
compared to .708 in the construction sample.

Table 6 displays the results of logistic regression (at 5 and 10 years) and Cox regres-
sion analyses in the validation sample. In all three analyses, age at release did not add
significant predictive accuracy after controlling for Static-99R, whereas it did add
incrementally to the original Static-99. For violent recidivism, however, age continued
to add incrementally in all analyses of both Static-99 and Static-99R, although the
effect of age was reduced in the revised scale compared to the original scale (see Table
6). In these analyses, none of the quadratic effects for age were statistically
significant.

Static-2002R and Static-2002 were compared in the seven samples with Static-2002
information. All data were examined together (as opposed to the validation sample
only) because of the smaller sample size and the absence of shrinkage observed for the
new age weights with Static-99R. There was a slight increase in the AUCs for Static-
2002R for sexual recidivism (at 5 years, AUC for Static-2002R was .713, compared to
709 for Static-2002; at 10 years, AUC for Static-2002R was .690, compared to .689
for Static-2002). For violent recidivism, there was virtually no difference between the
original and revised scales (at 5 years, AUC for Static-2002R was .702, compared to
700 for Static-2002; at 10 years, AUC for Static-2002R was .699, compared to .700
for Static-2002). None of the differences in predictive accuracy between scales were
statistically significant.

In the logistic and Cox regression analyses (Table 7), both linear and curvilinear
age effects were examined because the preliminary analyses found a curvilinear effect
only (not a linear effect). In all analyses, age at release did not add significant predic-
tive accuracy for sexual recidivism after controlling for Static-2002R, whereas the
curvilinear effect of age did add incrementally to the original Static-2002 when
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examining the 10-year logistic regression analysis and the Cox regression analysis.
For violent recidivism, however, linear age continued to add incrementally in all anal-
yses of both Static-2002 and Static-2002R, although the effect of age was reduced in
the revised scale compared to the original (see Table 7).

The new age weights were also tested to ensure they were appropriate for both rap-
ists and child molesters. In both Cox and logistic regression analyses of sexual and
violent recidivism, the interaction between age and offender type was not statistically
significant (i.e., predictive accuracy does not differ by offender type; table available
on request). There were insufficient data to meaningfully examine the age weights by
offender type with Static-2002R.

Absolute Risk

Tables 8 and 9 present estimated sexual recidivism rates (from survival analysis)
separated by age band and by Static-99R and Static-2002R risk category. (For both
Static-99R and Static-2002R, the same cut-off scores for the nominal risk categories
were retained. The proportion of offenders in each risk category and the associated
recidivism rates, for both the original and revised scales are presented in appendix).

For Static-99R, sexual recidivism rates per risk category were fairly similar for
offenders in their 20s, 30s, 40s and 50s, with minor fluctuations. Approximately 85%
of offenders in their 60s and 70s were in the low-risk category, with too few cases in
the other categories for meaningful observations (although moderate-low- and moder-
ate-high-risk offenders in their 60s appeared to have higher recidivism rates than sim-
ilar-aged low-risk offenders). Low-risk offenders in their 60s and 70s appeared to have
slightly lower recidivism rates than their younger counterparts. This difference, how-
ever, is likely due to variation in average Static-99R scores even within the low-risk
category, (M =—1.6 for the 70s group, —1.5 for the 60s group, 0.0 in the 50s group, and
0.2 for offenders less than 50). Table 8 also presents separate recidivism estimates for
two subgroups within the low-risk category (scores less than zero compared to scores
of zero and one).

For violent recidivism rates, consistent with the earlier finding that age still added
incrementally to Static-99R, there was a decline in recidivism rates for older age
groups within most risk categories (with some fluctuations), although the pattern was
less marked than for the original Static-99.

For Static-2002R (Table 9), offenders age 70 and older were combined with offend-
ers in their 60s due to small sample sizes. Also note that for all groups above 50,
sample sizes were small in all but the low-risk category. Offenders in their 50s and
older had slightly lower sexual recidivism rates than younger offenders. Age declines
per risk category were somewhat larger for violent recidivism, although not as marked
as for the original Static-2002.

The sexual recidivism rates predicted by Static-99 per age group were significantly
different from the observed rates (x> = 27.37, df = 5, p < .001), whereas Static-99R
predicted recidivism rates were not (* = 3.04, df = 5, p = .694). Table 10 presents the
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Table 10. Observed and Predicted Five-Year Recidivism Rates for Static-99 and Static-99R
(All Available Cases)

Observed Static-99 predicted Static-99R predicted

Age N nrecid  n recid E/O 95% ClI n recid E/O 95% ClI

Sexual recidivism
<30 1,405 211 1914 091 0.79-1.04  217.6 1.03  0.90-1.18
30s 1,839 239 209.2 0.88*  0.77-0.99  240.6 1.01  0.89-1.14
40s 1,448 123 142.9 I.16 0.97-1.39 1147 093 0.78-1.11
50s 656 52 58.7 .13 0.86-1.48 47.2 091  0.69-1.19
60s 313 9 27.5 3.06* 1.59-5.87 13.4 149  0.77-2.86
70s 79 3 7.2 2.40 0.77-7.44 3.6 120 0.38-3.72
50+ 1,048 64 93.4 |.46* 1.14-1.86 64.2 1.00 0.78-1.28

Violent recidivism
<30 1,135 365 281.8 0.77%  0.70-0.86 316.7 0.87% 0.78-0.96
30s 1,495 347 309.1 0.89*%  0.80-0.99 346.5 1.00 0.90-1.11
40s 1,176 165 223.5 1.35% I.16-1.58 1763 1.07  0.92-1.24
50s 566 51 98.0 1.92* 1.46-2.53 76.4 1.50% 1.14-1.97
60s 254 10 44.4 4.44%  2.39-825 20.8 2.08* 1.12-3.86
70s 64 4 1.2 2.80* 1.05-7.46 53 .32 0.50-3.53
50+ 884 65 153.6 2.36* 1.85-3.01 1025 1.58% 1.24-2.01

Note: Recid = recidivism. Cl = confidence interval. Predicted values were obtained from logistic regres-
sion analyses using routine versus nonroutine samples as a covariate. Sexual recidivism: for Static-99,
X2 =27.37,df = 5,p < .001; for Static-99R, xz = 3.04,df = 5,p = .694.Violent recidivism: for Static-99,
x*=122.61,df = 5,p < .001; for Static-99R, x> = 27.29,df = 5,p < .001.

*p <05,

E/O effect sizes for sexual and violent recidivism rates for Static-99 and Static-99R,
separated by age bands and using the entire sample. Static-99 produced £/O values
ranging between 0.88 and 3.06, significantly overestimating recidivism for offenders
in their 60s and 70s. For example, for offenders in their 60s, the number of recidivists
predicted by Static-99 was three times greater than the observed number of recidivists
(E/O = 3.06, 95% CI of 1.59 to 5.87). Due to the small number of recidivists in the
older age groups, a combined category of all offenders aged 50 and older was also
examined. Static-99 significantly overestimated recidivism for this combined group
(E/0=1.46,95% Cl of 1.14 to 1.86). For Static-99R, however, none of the £/O values
were significant, indicating a good fit between observed and predicted sexual recidi-
vism rates (£/O values ranged between 0.91 and 1.49). The largest £/O was for offend-
ers in their 60s but this was not statistically significant (£/O = 1.49, 95% CI of 0.77
to 2.806).

For violent recidivism, both Static-99 and Static-99R yielded predicted recidivism
rates per age group that were significantly different than what was observed (for
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Figure 1. Comparing observed 5-year sexual recidivism rates per age group to recidivism
rates predicted from Static-99 and Static-99R, using data from the validation sample

Static-99, y* = 122.61, df = 5, p < .001; for Static-99R, y* = 27.29, df = 5, p < .001),
although the discordance between observed and predicted was smaller for Static-99R.
For the original Static-99, E/O values ranged between 0.77 and 4.44, and were signifi-
cant for all age groups. Static-99 significantly underestimated recidivism for all groups
less than 40 years of age and overestimated recidivism for all groups ages 40 and
above. For Static-99R, E/O values were generally closer to 1.0, ranging between 0.87
and 2.08. Static-99R significantly underestimated violent recidivism for offenders less
than 30 years old, and significantly overestimated recidivism for offenders in their 50s
and 60s, as well as for the combined group of offenders above the age of 50.

Given that the revised age weights were created using the development sample, it
is possible that the results in Table 10 could reflect overfitting for Static-99R. Table 11
presents the same analyses restricted to the validation sample. Similar results were
found, although there were some fluctuations and fewer significant findings, likely
due to the reduced sample size. Figure 1 provides a graphical representation of the data
in Table 11, demonstrating considerable similarity between observed sexual recidi-
vism rates and those predicted by Static-99R, whereas the original scale overestimated
recidivism for offenders age 50 and older.

The differences between Static-2002 and Static-2002R were much smaller (Table
12) and the statistical power was lower due to smaller sample sizes. All offenders
above 60 were, therefore, combined into one group. For sexual recidivism, none of the
E/O values were significant for either Static-2002 or Static-2002R (for Static-2002,
E/Os ranged between 0.92 and 2.45; for Static-2002R, E/Os ranged between 0.90 and
1.75). For violent recidivism, £/O values for Static-2002 ranged between 0.83 (signifi-
cantly underestimating recidivism for offenders less than 30) and 3.40 (significantly



90 Sexual Abuse 24(1)

Table I 1. Observed and Predicted Five-Year Recidivism Rates for Static-99 and Static-99R
(Validation Sample)

Observed Static-99 predicted Static-99R predicted

Age N nrecid nrecd E/O 95% Cl  nrecid EO  95%Cl

Sexual recidivism
<30 708 11 1083 098  08I-1.18 119.1 1.07 0.89-1.29
30s 756 10l 89.7 089 0.73-1.08 102.0 1.01  0.83-1.23
40s 591 54 56.1 1.04 080-1.36 438 0.81 0.62-1.06
50s 199 14 19.6 140  0.83-236 153 1.09 0.65-1.84
60s 114 5 100 200 0.83-4.80 4.6 0.92 0.38-2.21
70s 24 I 24 240 034-17.04 1.2 120 0.17-8.52
50+ 337 20 320 1.60* 1.03-2.48  21I.1 1.06 0.68-1.64

Violent recidivism
<30 554 186 1385  0.74% 0.64-086 1535 0.82*% 0.71-0.95
30s 566 138 1165 084  0.71-1.00 131.5 095 08I-1.13
40s 455 69 82.8 120 095-1.52 674 098 0.77-1.24
50s 169 I5 304  2.03*% 1.22-3.36 2438 1.65% 1.00-2.74
60s 83 5 147 294 1.22-7.06 7.6 .52 0.63-3.65
70s 22 2 42 210  0.52-840 22 .10 0.28-4.40
50+ 274 22 49.3  2.24% 148340 346 1.57*% 1.04-2.39

Note: Recid = recidivism. Cl = confidence interval. Predicted values were obtained from logistic regres-
sion analyses using routine versus nonroutine samples as a covariate. Sexual recidivism: for Static-99, %% =
7.20,df = 5,p = .206; for Static-99R, x> = 3.43,df = 5, p = .634.Violent recidivism: for Static-99, x> = 48.24,
df =5,p <.001; for Static-99R, %> = 15.52,df = 5, p = .008.

*p < .05.

overestimating recidivism for offenders age 60 and above). For Static-2002R, E/O
values ranged between 0.82 (significantly underestimating recidivism for offenders
less than 30) and 2.52 (significantly overestimating recidivism for offenders age 60
and above). For violent recidivism, both Static-2002 and Static-2002R significantly
overestimated recidivism for all offenders age 50 and above.

Discussion

Consistent with previous research (Barbaree & Blanchard, 2008; Hanson, 2006), this
study found that the actuarial weights given to age at release in Static-99 and
Static-2002 overestimated the risk of older sex offenders. Consequently, new age
weights were developed. The revised measures (Static-99R and Static-2002R) were
not meaningfully better than the original measures at assessing relative risk for sexual
recidivism in the full sample, likely due to the small percentage of offenders influ-
enced by the revised age weights. Static-99R did, however, show substantially better
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Table 12. Observed and Predicted Five-Year Recidivism Rates for Static-2002 and Static-
2002R (All Available Cases)

Observed Static-2002 predicted Static-2002R predicted

Age N nrecid nrecid E/O 95% Cl  nrecid FE/O 95% Cl

Sexual recidivism
<30 488 98 957  0.98 0.80-1.19 95.1  0.97 0.80-1.18
30s 537 90 83.2 0.92 0.75-1.14 90.6 1.0l 0.82-1.24
40s 370 46 46.7 1.02 0.76-1.36 414 0.90 0.67-1.20
50s 141 12 14.6 1.22 0.69-2.14 160 1.33 0.76-2.35
60+ 108 4 9.8 2.45 0.92-6.53 70 175 0.66-4.66
50+ 249 16 244 1.52 0.93-2.49 230 144 0.88-2.35

Violent recidivism
<30 442 162 134.0 0.83*  0.71-096 1334 0.82* 0.70-0.96
30s 458 15 111.2 0.97 0.80-1.16 1206  1.05 0.87-1.26
40s 330 60 68.8 1.15 0.89-1.48 623  1.04 0.81-1.34
50s 128 I 22.0 2.00* I.11-3.61 242 220%  1.22-3.97
60+ 103 5 17.0 3.40% 1.42-8.17 126  2.52%  1.05-6.05
50+ 231 16 39.0 2.44% 1.49-3.98 368 230  1.41-3.75

Note: Recid = recidivism. Cl = confidence interval. Predicted values were obtained from logistic regression
analyses using routine vs. nonroutine samples as a covariate. Sexual recidivism: for Static-2002, x* = 5.03,
df = 4, p = .284; for Static-2002R, x> = 3.19,df = 4, p = .526.Violent recidivism: for Static-2002, x2 = 26.78,
df = 4,p < .001; for Static-2002R, ¥ = 23.34, df = 4, p < .00.

*p < .05.

accuracy than Static-99 for predicting absolute recidivism rates. Specifically, the
revised scale resulted in less overestimation of recidivism for offenders above 50.
Static-2002R also showed improved absolute predictive accuracy compared to the
original scale (i.e., there was less overestimation of recidivism for older offenders),
but the difference was small, likely because Static-2002 had better age weights than
Static-99 to begin with. Despite the small observed difference, we recommend the
revised version of Static-2002 as the optimal age weights should logically be the same
for both scales.

For violent recidivism, Static-99R demonstrated significantly greater relative pre-
dictive accuracy (AUCs) than Static-99. For absolute predictive accuracy, the revision
was a clear improvement (i.e., overestimation of recidivism for older offenders was
substantially reduced). Age, however, continued to add incrementally to both Static-
99R and Static-2002R, and both scales significantly overestimated violent recidivism
for the combined group of offenders above the age of 50. For violent recidivism, we
conclude that the revisions improved predictive accuracy, but that different weights
would have been used if the scale was primarily intended to predict violence.

Age is more strongly related to nonsexual violent recidivism than to sexual recidi-
vism. Consequently, any single set of weights would not be ideal for both outcome
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measures. We chose to develop the age weights that best fit the prediction of sexual
recidivism because that is the primary outcome for which the scales were designed to
predict. That the scales predict violent recidivism with moderate accuracy may be use-
ful for certain evaluators. Evaluators particularly concerned with violent recidivism,
however, are advised to use a risk assessment scale specifically designed for that
purpose.

The current findings illustrate that the item weightings for actuarial risk tools are
unlikely to ever be optimal. Even when actuarial tools are developed on large samples
(approximately 1,000), the optimal weights will vary with changes in the offender
population. Such fluctuations are inherent in empirically based risk assessment proce-
dures. As noted by Dawes and colleagues (1989), actuarial scales should be revised as
more and better research becomes available.

To argue for revisions in actuarial risk measures, however, requires stronger evi-
dence than that previously used to develop the measure. As well, the changes should
make substantive differences in interpretation for a nontrivial proportion of offenders.
We believe these conditions are met for the proposed age adjustments. The number of
offenders in the current sample was larger (V = §,390) than in the Static-99 develop-
ment samples (N = 1,208), the samples were more recent, close to 10% of the current
sample was above 60 years of age, and the scores for these offenders would change by
-3 points (Cohen’s d = 1.2). Consequently, for offenders above 60 years of age, the
absolute recidivism rate predicted by Static-99R would be roughly half of the recidi-
vism rate predicted by Static-99 (each Static-99 point corresponds to a risk ratio of
approximately 1.33; 1.337 = 0.43).

The incremental effect of advanced age in the current study is also unlikely to be
unique to Static-99 and Static-2002. Given that North American demographic trends
suggest the proportion of older offenders will continue to increase, developers of other
actuarial scales should further examine the incremental validity of advanced age in
their scales.

Although the primary purpose was to improve the actuarial weighting of two widely
used risk scales for sex offenders, this study also contributes to the basic research on
the relationship between age and crime. This study was not designed to test any of the
dominant theories of the age-crime relationship. It does, however, contribute to the
basic facts that would need to be explained by any theoretical account.

Most criminological research and theory has focused on explaining why the rates
of criminal behavior are much higher among youth compared to adults. One line of
explanation has focused on early onset of crime as a marker for persistent, life-course
antisociality (Harris & Rice, 2007a; Moffitt, 1993). Another line of research has
focused on the social and psychological changes that contribute to desistance from
crime during the transition from youth to adulthood (Laub, Nagin, & Sampson, 1998;
Maruna, 2001; Serin & Lloyd, 2009; Stouthamer-Loeber, Wei, Loeber, & Masten,
2004). In contrast to both these lines of research, the current study focused on differ-
ences between mid and late adulthood. Specifically, sex offenders who are above 60
years old at release had meaningfully lower recidivism rates than those released in
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their 30s or 40s, and even those in their 50s. These risk differences remained even after
controlling for well-established, static risk markers. The current study also reinforced
previous findings that age has a stronger relationship to nonsexual violence than to
sexual crime (Hanson & Bussicre, 1998).

It is unlikely that a substantial reduction in risk magically occurs on the morning of
an offender’s 60th birthday. Rather, age predicts recidivism because it is a marker for
the underlying propensities for sexual crime. Much of the debate concerning age and
sex offender risk assessment concerns the extent to which these propensities are
dynamic (i.e., change with age). The findings of Harris and Rice (2007a) suggest that
an offender’s age is a proxy for enduring antisociality, which is better assessed using
age at first offence rather than age at release. Alternately, Barbaree and Blanchard
(2008) have suggested a causal effect of aging, whereby sex offenders are less risky as
they grow old because of meaningful psychological and physiological changes (e.g.,
decreased sex drive).

The current study was not designed to directly contribute to this explanatory
research, and the findings can support both perspectives. Like other investigators
(Harris & Rice, 2007a), we found that older offenders had less extensive criminal
histories than younger offenders, supporting age as a marker for enduring antisociality.
Consistent with aging effects, however, we also found very low recidivism rates
among sex offenders above the age of 60—much lower than would be expected given
the offenders’ histories of sexual and violent crime. Any explanation of the age—crime
relationship, therefore, must address these basic findings. It is likely that both factors
(i.e., enduring antisociality and aging effects) contribute to the observed recidivism
rates for older offenders. Disentangling the relative contributions of these processes
requires further research on the relationship between age, opportunity to offend, and
the stability of the psychological and physical characteristics associated with the risk
for sexual crime.

In the context of applied risk assessment, the current study extends previous
research attempting to develop post-hoc age adjustments to actuarial scales (Barbaree
et al., 2007, 2009; Wollert, 2006; Wollert et al., 2010). Although we agree with the
previous researchers that age adds incrementally beyond certain static actuarial scales
and should be incorporated into risk assessments, we disagree with their specific pro-
posals. Incorporating age directly as an item within the scale is simpler and preferable
to making adjustments after the scale has been coded, particularly when (inefficient)
age weights are already included in the scales.

Barbaree and colleagues’ approach to age adjustments (regression weights) makes
use of uncontroversial statistical procedures; however, the estimates provided by this
method would need to be validated on new samples to control for overfitting.
Overfitting is always a concern for actuarial measures, but it is a particular problem for
Barbaree et al.’s (2007, 2009) adjustments given that they were developed on a single
sample with an unusually large effect of age.

Wollert’s (2006) adjustments, in contrast, require assumptions for which consensus
in the scientific community has not been achieved (see critique by Harris & Rice,
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2007b). Specifically, we do not believe that likelihood ratios are, or should be, stable
features of actuarial risk. Likelihood ratios are defined as the sensitivity/(1-specific-
ity), and they change with the distribution of risk scores in the sample even when the
observed recidivism rates per risk score are completely stable across samples. In con-
trast, our study (and Barbaree et al.’s) directly modeled the effect of age using uncon-
troversial statistical methods. And in contrast to Barbaree et al. (2007, 2009), our
analyses were based on large, diverse samples, which should mitigate the threat of
sampling bias. Importantly, the results were robust in cross-validation (no shrinkage
was observed).

More recently, Wollert and colleagues (2010) proposed and estimated age-stratified
actuarial tables for Static-99. Although age-stratified tables are a plausible solution in
principle, their proposal is less efficient and precise than our revisions, with no prom-
ise of improved accuracy. Furthermore, their estimates require assumptions about the
stability of likelihood ratios (assumptions that we do not share). Separating recidivism
tables by age cohort also leads to small sample sizes for offenders above 60, reducing
the reliability of the estimates. We believe our revisions are superior because they are
based on real data with complete information (i.e., no missing items), specified fol-
low-up periods, and estimated recidivism rates for each score.

One limitation of the current study is that, despite accumulating the largest multi-
site dataset on sexual risk assessment that we are aware of, there were still insufficient
cases of older offenders to conduct some potentially informative analyses. For exam-
ple, we were only able to identify eight offenders age 60 or older who were high risk
on Static-99R and we were, therefore, unable to make any meaningful comments on
the recidivism rates of this small group of offenders. We were also unable to examine
differences in older offenders who are released after serving lengthy prison sentences,
compared with older historical offenders (who have potentially been living offence-
free in the community for years or decades before being sanctioned) or with older
offenders who had committed a recent sex offence.

Implications for Applied Assessment

Even if the reasons for the low sexual recidivism rates of older offenders is not fully
understood, the reliable effect of age as a risk marker needs to be considered by
evaluators. For current users of Static-99 and Static-2002, we believe there is suffi-
cient evidence to justify switching to the revised age weights (Static-99R/Static-
2002R). Given that age at release does not provide incremental predictive validity to
Static-99R or Static-2002R for sexual recidivism, use of the revised scales reduces the
need for routine post-hoc adjustments for age (such adjustments, however, may still
be helpful for predicting violent recidivism). The current data do not preclude the
possibility that an evaluator may legitimately assess an older sex offender (e.g., 60+)
as high risk. Findings from the current study, however, suggest that these offenders
represent exceptional cases.
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Appendix

Proportions and Recidivism Rates for Each Risk Category in Original
and Revised Scales

Original scale Revised scale
% per  5-year sex % per 5-year sex

Risk category n category recid n category recid
Static-99

Low (1) 2,380 29.4 4.1 2,836 35.0 4.0

Moderate-low (2,3) 2,685 33.1 6.9 2,209 27.2 7.5

Moderate-high (4,5) 1,830 22,6 14.5 1,837 22.7 13.5

High (6+) 1,211 14.9 25.4 1,224 15.1 26.6
Static-2002

Low (£2) 531 20.4 3.6 686 26.3 37

Low-moderate (3,4) 693 26.6 6.4 718 27.5 83

Moderate (5,6) 714 274 13.2 650 249 14.5

Moderate-high (7,8) 444 17.0 25.1 369 14.1 26.5

High (9+) 227 8.7 31.8 186 7.1 344

Note: Recid = recidivism. Only cases with sexual recidivism data were included. Sexual recidivism was
calculated using survival analysis. Evaluators interested in reporting percentiles, relative risk, and recidi-
vism rates associated with Static-99R and Static-2002R should refer to the detailed materials available at
www.static99.org (or from the authors).
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Note

1. Routine correctional samples were defined as relatively random (i.e., unselected) samples
from a correctional system, not just from one security level, institution, or treatment pro-
gram. For example, routine samples could consist of federal offenders, community offend-
ers, offenders serving jail sentences, but not offenders from a specific institution. For more
information (including examples) on this variable, see Helmus (2009).
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