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Abstract 

Few studies have examined the patterns of change in risk-relevant propensities among 

sex offenders. Given that existing evidence suggests that offenders’ risk of reoffending 

can change across time, the ability to detect change in measures of risk-relevant 

propensities would be useful for release, management, and treatment decisions. Of the 

studies that have examined change in such factors among sex offenders, researchers 

assumed that the observed scores were without error, making it impossible to disentangle 

the effects of true change from increased reliability. To date, no studies have examined 

whether this assumption is correct. The current dissertation advances knowledge by 

examining change in sexual offending risk using statistical models that separate the 

effects of measurement error from true change. Two studies were conducted, both using 

repeated assessments of the Acute-2007 scores for sex offenders on community 

supervision (Hanson et al., 2007). In the first study, the temporal stability of the factor 

structure of the Acute-2007 was examined across three time-points for 317 sex offenders. 

The Acute-2007 met the assumption of measurement invariance and, as such, observed 

changes were attributed to true change on the risk-relevant propensities assessed by the 

Acute-2007. The factor analyses supported a one-factor model; however, additional 

analyses found that two factors (i.e., Approach and Collapse factors) were differentially 

related to other similar risk measures and recidivism. In Study 2, sex offenders were 

found to decrease on risk-relevant propensities during the course of community 

supervision. Higher risk offenders were found to change less than lower risk offenders on 

the Acute-2007 total scores after controlling for initial scores. The rate of offender 

change also significantly differed across supervision officers on behavioural indicators of 

intention to reoffend (Approach total scores) but not indicators of coping skills (Collapse 
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total scores). Exploratory analyses found clear incremental effects of initial and 

reassessed scores for the prediction of any recidivism. The findings support the Acute-

2007 as assessing dynamic, changeable risk-relevant propensities for offending. 

Additional studies would be required to identify the best methods of integrating change in 

risk assessments of sex offenders. 
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Sex offenders do change on risk-relevant propensities: Evidence from a longitudinal 

study of the Acute-2007 

 Many decisions within the criminal justice system require identifying offenders 

who are likely to reoffend. Understanding an offender’s likelihood to reoffend is 

especially useful in prioritizing offenders for treatment and identifying those who would 

benefit from more intensive community supervision once released (Andrews & Bonta, 

2010). This task is particularly salient to the management of sex offenders, in which 

reoffending can cause considerable harm to the victims (Beitchman et al., 1992; Browne 

& Finkelhor, 1986; Paolucci, Genuis, & Violato, 2001). To this end, both theories and 

empirical evidence have identified a multitude of factors relevant to an offender’s risk of 

reoffending.  

Historically, these factors have been categorized as either dynamic (i.e., 

changeable risk factors) or static in nature. Dynamic risk factors are further subdivided 

into acute and stable factors. Stable factors are defined as enduring traits associated with 

risk for recidivism whereas acute factors are defined as short-term states signaling an 

imminent risk for recidivism (Hanson & Harris, 2000). However, an alternative 

framework, drawing on classical test theory, views items of risk scales (whether 

changeable or static in nature) as indicators of psychologically meaningful constructs 

(Mann, Hanson, & Thornton, 2010). Risk-relevant propensities (e.g., antisociality) can be 

assessed using either static indicators (e.g., prior involvement in the criminal justice 

system) or dynamic indicators (e.g., pro-criminal attitudes). This framework places 

greater importance on understanding the construct validity of risk factors (i.e., the 

constructs being measured by the indicators) rather than on categorizing indicators as 
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static or dynamic. In addition, this perspective highlights that indicators are fallible. 

Specifically, an observed score has two components: the true score (or under item 

response theory, the trait parameter) and measurement error (see Rust & Golombok, 

2009). As such, examination of risk factors should focus on a construct-level rather than 

item-level (or scale-level) approach and account for measurement reliability. 

Existing evidence suggests that offenders’ risk of reoffending changes across 

time. For example, sex offenders have been found to be less likely to reoffend the longer 

they are offence-free in the community, even after controlling for scores on risk 

assessment tools (Harris & Hanson, 2012). In addition, a longitudinal study found that, 

among juvenile offenders, gaining prosocial coworkers (a protective risk factor that 

reduces risk levels) was associated with a reduction in criminal behaviours (Wright & 

Cullen, 2004).  

The ability to detect (and quantify) change on risk-relevant propensities would be 

useful for release, supervision, and treatment decisions. Studies identifying factors 

empirically linked to offending that are changeable have great practical implications. 

More specifically, the detection of factors that are responsive to change, that change 

relatively quickly in order to be detected over the course of supervision or treatment, and 

are predictive of reoffending is especially useful for those supervising or treating 

offenders (Howard & Dixon, 2013). The assessment of change is particularly important 

for offenders supervised in the community, where they may encounter situations that 

either increase or decrease their likelihood of reoffending. The fundamental question 

addressed by the current dissertation is the extent to there is short-term change on the 

risk-relevant propensities of sex offenders.  
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There are remarkably few studies that have examined how rapidly risk-relevant 

propensities change over time and the extent to which observed changes on these factors 

are associated with changes in sex offenders’ recidivism rates (Douglas & Skeem, 2005). 

In addition, few studies have used more than two time-points and, hence, the patterns of 

change on risk-relevant propensities are relatively unknown for sex offenders 

(Kruttschnitt, Uggen, & Shelton, 2000). 

The majority of research evidence examining the link between potentially 

changeable risk factors and recidivism utilized a one time-point design and, as such, 

could not actually ascertain whether change on risk-relevant propensities are in fact 

related to recidivism. Of the studies that have used more than one time-point (e.g., 

Hudson, Wales, Bakker, & Ward, 2002; Olver, Wong, Nicholaichuk & Gordon, 2007), 

researchers have assumed perfect measurement reliability. Specifically, observed change 

on the risk measure was assumed to reflect true offender change on the risk-relevant 

propensities being measured. However, items are fallible. It is possible that change was at 

least partly attributed to measurement error rather than reflecting true changes in the 

offender. It is also possible that the measure did not assess the same construct in the same 

manner over time (e.g., Asparouhov & Muthén, 2009; Pentz & Chou, 1994). However, 

none of the studies have examined whether measurement properties are responsible for 

the observed change on risk-relevant propensities among sex offenders. This is important 

because concluding that offenders have indeed changed on the construct would be 

misleading without first examining these alternative explanations. 

Such an examination requires a distinction between indicators (e.g., items of risk 

assessment scale, such as frequent short-term partners) and constructs (e.g., a risk-
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relevant propensity, such as sexual self-regulation). Indicators are measured with some 

degree of error and the relationship between the indicator and the risk propensities may 

change over time. For example, how an evaluator interprets a question could change over 

time (e.g., after subsequent training). In such cases, the observed change is at least partly 

attributable to measurement error rather than true change on the propensities (e.g., sexual 

self-regulation). Measurement invariance is maintained when the observed change is not 

attributable to measurement error (Asparouhov & Muthén, 2009). As such, the researcher 

can conclude that the scale is assessing the same construct(s) in the same way across 

time. If there is a violation of measurement invariance (i.e., measurement non-invariance 

or partial measurement invariance), the change in scores cannot be assumed to reflect true 

change in the construct being measured. Rather, this change could be either due in part to 

measurement error and, in case of measurement non-invariance, certainly due to 

measurement error.  

The current dissertation examined the extent to which sex offenders change on 

risk-relevant propensities while undergoing supervision in the community. Specifically, 

the present study examined (1) the extent to which acute variables (i.e., Acute-2007) 

change over time, (2) the heterogeneity in the patterns of change across offenders, and (3) 

the extent to which factors, such as age, are related to different patterns of change. Prior 

to examining change in scores, the validity of the test scores was first established. 

Validity is a broad concept and “…refers to the degree to which evidence and theory 

support the interpretations of test scores” (American Educational Research Association, 

American Psychological Association, & National Council on Measurement Education, 

1999, p. 9). As such, Study 1 examined the factor structure of the Acute-2007, the extent 
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to which the measure was functioning similarly through time (i.e., tested the assumption 

of measurement invariance), and the convergent and discriminant validity of the scores. 

Study 2 examined the extent to which acute dynamic variables changed over time and 

identified the characteristics associated with different patterns of change on the Acute-

2007. Lastly, exploratory analyses conducted in Study 2 examined the extent to which 

accounting for change on the Acute-2007 could improve predictive accuracy. 

To begin, a theoretical discussion of factors linked to both criminal and non-

criminal behaviour is presented. This includes an overview of a theory of non-criminal 

behaviours, namely the Theory of Planned Behaviour (TPB), which identifies changeable 

risk factors posited to be linked to the proclivity for engaging in any behaviour. This is 

followed by a discussion of a criminological theory, namely the General Personality and 

Cognitive Social Learning (GPCSL) theory of criminal behaviour, and more specific 

theories of sexual offending to highlight key risk factors for criminal behaviour. Next, a 

discussion of risk tools integrating these factors will be presented, followed by a critique 

of the empirical evidence examining the extent to which change on risk-relevant 

propensities are related to reoffending among sex offenders. Lastly, a discussion on 

conceptualizing and analyzing change is presented. 

Chapter 1 

Why do Some Individuals Engage in Criminal Behaviour? 

The causal mechanisms that explain non-criminal behaviour can also be used to 

explain criminal behaviours. Several general theoretical models of behaviour exists, with 

two having gained widespread empirical support. Specifically, Ajzen’s Theory of 

Planned Behaviour (TPB; Ajzen, 1985, 1991, 2008) and the General Personality and 
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Cognitive Social Learning (GPCSL) theory (Andrews, 1982; Andrews & Bonta, 2010) 

both propose key factors associated with the likelihood of engaging in any particular 

behaviour. The Personal, Interpersonal, and Community-Reinforcement model (PIC-R) 

stems from the GPCSL perspective and a large body of literature has found that the 

factors proposed by both TPB and PIC-R predict a wide variety of behaviours (Andrews 

& Bonta, 2010; Armitage & Conner, 2001; Fishbein & Ajzen, 2010). Many theories 

constructed to explain sexual offending can be interpreted through these frameworks.  

Theory of Planned Behaviour (TPB) 

Ajzen’s theory of planned behaviour (TPB; Ajzen, 1985, 1991, 2008) predicts a 

wide range of behaviours (see Armitage & Conner, 2001, for review), including condom 

use (e.g., Albarracin, Fishbein, Johnson, & Muellerleile, 2001), clinicians’ intentions to 

use evidence-based practice (Kelly, Deane, & Lovett, 2012), cyberbullying (Heirman & 

Walrave, 2012), dieting (e.g., Conner, Kirk, Cade, & Barrett, 2001), physical activity 

(e.g., Vallance, Lavallee, Culos-Reed, & Trudeau; 2012), and speeding (Stead, Tagg, 

MacKintosh, & Eadie, 2005). More recently, it has been applied to the prediction of 

sexual offending behaviours (Miller, 2010). TPB focuses on three main points: (1) 

attitudes supportive of the behaviour increase the likelihood of the behaviour occurring; 

(2) our behaviour is shaped by the people who surround us and, more specifically, we are 

more likely to engage in a behaviour if we believe our peer group approves of the 

behaviour (i.e., subjective norms); and (3) behaviour is shaped by perceived behavioural 

control, with the likelihood of engaging in a particular behaviour increasing with a 

perceived sense of control combined with the opportunity to commit the behaviour (e.g., 

access to a potential victim). These three interrelated pillars (i.e., attitudes, subjective 
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norms, and perceived behavioural control) are also coupled with their respective 

underlying beliefs, including behavioural beliefs (attitude pillar), normative beliefs 

(subjective norms pillar), and control beliefs (behavioural control pillar).  

TPB defines behavioural beliefs according to outcome expectancies (i.e., how 

likely an outcome will happen and how positive the outcome will be if you engage in the 

behaviour). An attitude is defined as the subjective positive or negative evaluation of a 

particular behaviour, and is directly related to its outcome expectancies. The more 

favourable and probable the individual perceives the outcome, the more likely the 

behaviour will occur (Armitage & Conner, 2001). Importantly, the sexual offending field 

has conceptualized attitudes toward sexual offending in a variety of different ways, and 

most of the definitions do not correspond with TPB (Gannon, Ward, & Collie, 2007; 

Hermann, 2013; Hermann, Babchishin, Nunes, Leth-Steensen, & Cortoni, 2012; Maruna 

& Mann, 2006; Miller, 2010; Ó Ciardha  & Gannon, 2011; Ó Ciardha & Ward, 2013). 

Specifically, attitudes tolerant of sexual offending have been conceptualized as any 

beliefs that condone, excuse, justify, minimize, rationalize, or otherwise support sexual 

offending (e.g., Mann et al., 2010; Ó Ciardha & Gannon, 2011). 

In addition to attitudes towards the behaviour, the individual’s perceived sense of 

control in engaging in the behaviour is also theorized to influence the intention to act and, 

consequently, the behaviour itself. As such, factors that reduce the difficulty or provides 

easy opportunities for sexual offending would be posited to increase the probability of 

such crimes. For example (and as posited in Pithers, Marques, Gibat, & Marlatt, 1983), 

emotional dysregulation or intoxication would be expected to place offenders in high-risk 
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situation (e.g., access to victims) and, as such, increase the likelihood of committing a 

sexual offence. 

The last pillar of TPB is subjective norms and is defined as an interplay of the 

perceived likelihood that one’s peer group would approve of the behaviour and the 

individual’s motivation to comply to this peer group. Individuals are posited to be more 

likely to engage in behaviours that are supported by their peer group. For example, 

individuals with negative peer groups (i.e., supportive criminal behaviour) would be 

posited to be more  likely to commit criminal behaviours compared to individuals without 

these peers. In addition to the three pillars, TPB emphasizes how background factors, 

such as personality and past behaviours, can explain the ways in which beliefs are created 

and influenced (Fishbein & Ajzen, 2010).  

Figure 1 presents the factors that influence the likelihood of engaging in a 

behaviour posited by the TPB. TPB highlights several broad changeable constructs that 

would be expected to be associated with the likelihood of sexual offending, such as 

attitudes supportive of sexual offending, access to victims, and peer groups who are 

supportive of sexual offending. In addition, TPB highlights a variety of background 

factors, including mood, emotions, and interventions which can influence behaviour.
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Figure 1. Theory of planned behaviour. Adapted from Ajzen (2008) and Fishbein and Ajzen (2010). 
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General Personality and Cognitive Social Learning (GPCSL) 

GPCSL has been highly influential in the criminal justice field and identified key 

factors that have helped guide the development of risk assessment and core correctional 

programming (Andrews & Bonta, 2010). Similar to TPB, GPCSL can explain a variety of 

behaviours and conceptualizes human behaviour as being outcome-oriented (i.e., focus 

on rewards and costs). Although biological predispositions and situational triggers (e.g., 

drinking) can influence criminal behaviour, outcome expectancies is fundamental in 

GPCSL, with criminal behaviour theorized to occur when a prosocial life is perceived as 

less rewarding than a criminal life. Specifically, outcome expectancies can increase the 

likelihood of criminal behaviour (i.e., rewards), decrease the likelihood of criminal 

behaviour (i.e., costs), or have no influence on criminal behaviour (i.e., neutral events).  

One of the practical implications of theories of criminal behaviour is that they 

identify sets of factors that should predict criminal behaviour. Within the general 

framework of GPCSL, the person-interpersonal-community-reinforcement (PIC-R) 

perspective (Andrews, 1982, Andrews & Bonta, 2010) identifies eight factors that help 

explain the extent to which personal, interpersonal, community, and automatic variables 

influence antisocial behaviour. The Big Four include antisocial attitudes, antisocial peers, 

antisocial personality, and history of antisocial behaviour.  

Antisocial (pro-criminal) attitudes indicate that the individual places value in the 

rewards of committing criminal behaviour and may also have rationalizations for 

justifying those behaviours (e.g., robbing a bank is not that bad because it does not hurt 

someone directly). Antisocial peers also increase the chance that the offenders would 

receive rewards from committing criminal behaviours (e.g., provide praise to the 



OFFENDER CHANGE  11 

 

individual for committing a criminal behaviour). Antisocial personality disorder refer to a 

set of pervasive traits that include lack of empathy or remorse, impulsivity, disregard for 

societal norms and safety of others, and past aggressive acts (Diagnostic and Statistical 

Manual of Mental Disorders [DSM]-5; American Psychiatric Association, 2013). 

Individuals with antisocial personality would be expected to view the costs of committing 

criminal behaviour as less negative than individuals not diagnosed with antisocial 

personality (Andrews & Bonta, 2010). Lastly, a history of antisocial behaviour increases 

the likelihood of engaging in criminal behaviour because it is an indicator of having 

viewed criminal behaviour as rewarding in the past (Andrews & Bonta, 2010).  

In addition to the Big Four, family or relationship problems, ineffective use of 

leisure time, problems at work and/or school, and substance abuse are also posited to 

increase an individual’s propensity to commit criminal behaviour by influencing the 

density of the rewards and costs for engaging in that behaviour. In short, similar to TPB, 

GPCSL highlights several broad constructs that would be expected to be associated with 

the likelihood of sexual offending.  

Theories of Sexual Offending 

Perhaps unsurprisingly, many of the factors included in theories of general and 

offending behaviour are also prominent in sex offender specific theories. That is, life 

events and cognitive features linked to general offending and, more generally, non-

offending behaviours also predict sexual offending (e.g., Fishbein & Ajzen, 2010; Miller, 

2010). Sexual offending theories, however, have also highlighted several additional 

factors that may increase the likelihood of sexual offending behaviours specifically (e.g., 

sexual deviancy).  
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Theories of sexual offending can be categorized into two broad groups based on 

whether they are distal or proximal in focus (Miller, 2010). Distal theories of sexual 

offending emphasize childhood etiological factors. In contrast, proximal theories focus on 

the offence process and, thus, provide more information about the development and 

timing of sexual aggression (i.e., when someone is likely to commit a sexual offence). 

These theories provide a list of proximal factors that, if changed, should influence an 

offender’s likelihood of reoffending. Given that there is a multitude of theories of sexual 

offending, key factors are summarized in Table 1 and Appendix A provides a summary 

of sexual offending theories.  

Proximal theories generally provide two different frameworks for the 

development of sexual offending. Specifically, some theories assume individuals want to 

avoid sexual offending, however, due to certain circumstances (e.g., emotional 

collapse/dysregulation) they offend (e.g., Pithers, Marques, Gibat, & Marlatt, 1983; 

Pithers, Kashima, Cumming, Beal, & Buell, 1988). Other theories posit that a subset of 

individuals actively pursue sexual offending (e.g., approach versus avoidant offenders; 

Ward & Hudson, 2000). These two frameworks will be reviewed below as they provide 

distinct sets of factors theorized to be linked to sexual offending behaviours.  
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Table 1 

Factors Theorized to Enable Sexual Offending Behaviours 

Factor Theoretical Basis 

Persistence
 

 (Sexual Recidivism) 

Source d [95% CI] N k 

Attitudes supporting child 

sexual abuse 

Finkelhor (1984),  Fishbein and Ajzen (2010),  Hall and 

Hirschman (1992),  Marshall and Barbaree (1990), 

Ward and Keenan (1999), Ward and Siegert (2002) 

.25 [.14, .36] 5,576 15 B 

Attitudes supporting rape
 

Fishbein and Ajzen (2010), Malamuth (1986; 2003), 

Marshall & Barbaree (1990) 

.14 [-.17, .46] 460 4 B 

Conflicts with intimate 

relationship  

Finkelhor (1984), Ward and Siegert (2002) .36 [.05, .66] 298 4 A 

Any deviant sexual interest Finkelhor (1984), Hall and Hirschman (1992), Ward and 

Keenan (1999) 

.31 [.21, .42] 2,769 16 A 

Hostility Andrews & Bonta (2010) .17 [.04, .31] 1,960 9 A 

Intoxication during offence Fishbein and Ajzen (2010), Marshall and Barbaree 

(1990), Pithers et al. (1983, 1988) 

.11 [.02, .20] 5,276 10 A 

Sexualized coping Marshall (1993), Ward, Hudson, and Keenan (1998) .43 [.14, .74] 798 1 C 

Sexual preoccupation Finkelhor (1984), Marshall and Barbaree (1990) .28 [.13, .42] 1,119 6 D 

 
Note.

 
CI = confidence interval. k = number of studies. A = from Hanson & Morton-Bourgon (2004). B = from Helmus, Hanson, Babchishin, & 

Mann (2013). C = from Hanson, Harris, Scott, & Helmus (2007). D = From Mann et al. (2010). The Cohen’s d is an indicator of the predictive 

accuracy of the dynamic variable measured at one time (i.e., not change scores). According to Cohen (1988), d values of .20 are considered 

“small”, .50 “medium”, and .80 “large”. However, in the context of predicting reoffending, Mann et al. (2010) argue that a d of .15 is sufficient to 

be considered a meaningful risk factor for sexual recidivism considering the multitude of risk factors involved in reoffending. Indeed, the strongest 

single risk factors for sexual recidivism typically have d’s between .15 and .35 (Hanson & Morton-Bourgon, 2005). 
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Pithers and colleagues’ (1983, 1988) relapse prevention model. Pithers and 

colleagues (1983, 1988) adapted the relapse prevention program (first used to explain 

substance abuse, Marlatt & Gordon, 1985) to the process of sexual offending. Pithers and 

colleagues posit that criminal behaviour is a result of immaturity and a lack of self-

control. As such, assessing markers of control, such as collapse of emotional or social 

support, is important to the management of sex offenders. In addition, relapse prevention 

is based on the assumption that sex offenders want to avoid offending and that the 

likelihood of engaging in sexual offending increases during high-risk situations, when 

self-control is weakened and offenders are more likely to indulge in behaviour with short-

term rewards. One core aspect of Pithers et al.’s relapse prevention model is that negative 

affect is theorized to increase risk of committing sexually aggressive behaviours. 

Specifically, stress, obligations, and unpleasant life events are thought to result in a sense 

of deprivation and increase the desire to commit a sexual offence. As such, the relapse 

prevention framework hypothesizes that sexual offending is at least partly positive. 

Negative affect is expected to result in weakened self-restraint and draw those susceptible 

to sexual offending behaviours into high-risk situations.  

Pithers’ and colleagues (1983, 1988) relapse prevention theory maps onto Ajzen’s 

TPB. Specifically, an offender’s desire to indulge one’s self (positive summary 

evaluation of the behaviour) and engaging in high-risk situations (perceived opportunity 

to commit behaviour is increased), increases the likelihood of engaging in a behaviour 

(e.g., Fishbein & Ajzen, 2010). Consistent with the relapse prevention theory, an increase 

in deviant sexual fantasies and masturbation have been found to correspond with negative 

mood and the presence of conflict in rapists (McKibben, Proulx, & Lusignan, 1994). For 
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child molesters, negative mood coincides with increased deviant sexual fantasies (Proulx, 

McKibben, & Lusignan, 1996; Proulx, Perreault, & Ouimet, 1996). Similarly, researchers 

have found that sex offenders report strong negative mood as an immediate precursor to 

their offence (Pithers, Kashima, Cumming, Beal, & Buell, 1988) and one study found that 

negative moods predict sexual reoffending among sex offenders (Hanson & Harris, 

2000). 

Ward and Hudson’s (1998, 2000; Ward et al., 1998) self-regulation theory. 

Whereas the relapse prevention framework assumes that sex offenders want to avoid 

offending, the self-regulation theory allows for the possibility that some sex offenders 

want to offend. Specifically, reviews of sex offender narratives have suggested that, for at 

least some sex offenders, sexual offences were overtly planned, committing sexual 

offences resulted in positive moods, and that sexual offences were not triggered by stress 

or negative moods (Ward et al., 1998). For example, Hudson, Ward, & France (1992) 

found that fixated offenders (i.e., offenders who have poor social and relationship skills, 

possess cognitions supportive of sexual assault, have early onset of sexual aggression, 

and are usually persistent; Groth, Hobson, & Gary, 1992) report more positive emotions 

and less negative emotions toward offending than regressed offenders (i.e., offenders who 

have “normal” psychosocial development but are impulsive, offend during high levels of 

stress, and view children as less threatening than adults; Groth et al., 1992). The findings 

related to the fixated offenders are inconsistent with the relapse prevention theory 

(Pithers et al., 1983), which views sex offenders as continuously attempting to avoid 

sexual offending and theorizes that sexual offences are a function of offenders losing 

control and experiencing negative moods.  
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Summary and Integration with Study Purpose 

In conclusion, the theories reviewed above highlight a variety of factors that are 

posited to influence the likelihood of engaging in specific behaviours. In addition, the 

sexual offending theories posit heterogeneity in the trajectories of sex offenders and 

generally provide two different frameworks for the development of sexual offending, 

including an avoidant framework (Pithers et al., 1983) and an approach framework (Ward 

& Hudson, 1998, 2000), with differential risk factors (e.g., emotional collapse versus 

attitudes tolerant of sexual offending).  

The current dissertation examined change among sex offenders supervised in the 

community using the Acute-2007. The Acute-2007 is a risk assessment scale designed to 

measure imminent risk of reoffending among sex offenders (i.e., acute risk factors) and it 

includes items from a series of constructs that have been theorized to predict sexual 

offending and have been found to predict reoffending in two time-point designs (Hanson 

& Harris, 2001). Further, although certainly not a complete measurement of factors 

associated with sexual offending, this measure assesses several of the factors highlighted 

in the theories reviewed above.  

More precisely, the Acute-2007 includes seven risk factors purported to be rapidly 

changing, including (1) victim access, (2) sexual preoccupation, (3) rejection of 

supervision, (4) hostility, (5) emotional collapse, (6) substance abuse, and (7) collapse of 

social support (Appendix B provides the scoring rules for each Acute-2007 item). The 

measure is comprised of items indicative of an approach trajectory toward offending (i.e., 

victim access, sexual preoccupation, hostility, and rejection of supervision) and items 

representing an emotional collapse/avoidant trajectory towards offending (i.e., emotional 
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collapse, social collapse, and substance abuse). The Acute-2007 is currently organized 

into two subscales based on each item’s relationship with recidivism (Hanson et al., 

2007). Items representing the approach trajectory are summed to compute a total score 

for risk of sex and violent recidivism and items representing the collapse trajectory are 

summed to compute a total score for general recidivism. The theoretical and empirical 

support for each item are summarized below. 

  Victim access. Behaviour is most likely to occur if the individual perceives a 

sense of control in engaging in the behaviour and the opportunity arises to commit the 

behaviour (Fishbein & Ajzen, 2010). Access to potential victims is theorized to be an 

important risk factor for sexual offenders. Indeed, it has been found to distinguish 

between sex offenders who restrict their offences to child pornography (no or low victim 

access) and those who commit hands-on sexual offences (Babchishin, Hanson, & 

VanZuylen, 2013a). 

Sexual preoccupation. The Acute-2007 sexual preoccupation item includes 

sexualized coping, deviant sexual interest, and sexual preoccupation. Sexual 

preoccupation (Finkelhor, 1984; Hanson & Morton-Bourgon, 2004; Marshall & 

Barbaree, 1990) and deviant sexual interest (Finkelhor, 1984; Hall & Hirschman, 1992; 

Hanson & Morton-Bourgon, 2004; Ward & Keenan, 1999) are important predictors of 

sexual recidivism. There are few empirical studies that have examined the link between 

sexualized coping and sexual recidivism, but it remains a promising risk factor (e.g., 

Mann et al., 2010). Sexualized coping (i.e., use of sexual activity to cope with stressful 

situations) is higher among sex offenders than non-sex offenders (Cortoni & Marshall, 

2001).  
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Hostility. The Acute-2007 hostility item includes irrational and reckless defiance, 

hostility towards women, and hostility toward those in authority. Hostility is a key risk 

factor for sexual recidivism (Mann et al., 2010) and is hypothesized to facilitate the 

commission of aggressive behaviours, including sexual violence, by lowering inhibition 

(Marshall & Barbaree, 1990; Seto, 2008).  

Rejection of supervision. Rejection of supervision is an indicator of procriminal 

behaviour and general self-regulation problems. It is a key factor empirically and 

theoretically linked to criminal behaviour (Andrews, 1982, Andrews & Bonta, 2010) 

including sexual offending (Hanson & Bussière, 1998; Hanson & Morton-Bourgon, 

2005). 

Emotional collapse. Emotional collapse is now more commonly labeled 

emotional dysregulation and refers to the inability of an individual to regulate their 

emotional responses to an event. Pithers and colleagues (1983) theorize that emotional 

collapse increases the risk of committing sexually aggressive behaviours. Specifically, 

emotional disturbances are posited to impair judgement and weaken self-control, thereby 

increasing the risk of reoffending among sex offenders. There are few studies examining 

the link between emotional collapse and recidivism. However, it has been found to 

predict general recidivism but not sexual recidivism in the data used in the current 

dissertation (Hanson et al., 2007). 

Collapse of social support. Both TPB and GPCSL highlight the importance of 

peer groups (Andrews & Bonta, 2010; Fishbein & Ajzen, 2010). Prosocial peers have 

been found to decrease the likelihood of offending (e.g., Farrington & West, 1995; Laub, 

Nagin, & Sampson, 1998) theoretically because prosocial peers increase an offenders’ 
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perceived cost associated with criminal behaviour (e.g., Andrews & Bonta, 2010). The 

loss of prosocial peers and/or the gain of antisocial peers (as assessed by the Acute-2007 

collapse of social support item) are robust predictors of recidivism (Andrews & Bonta, 

2010; Mann et al, 2010). 

Substance abuse. Substance abuse is theorized to be a risk factor for criminal 

behaviour by weakening self-control (e.g., Pithers et al., 1983) as well as being an 

indicator of antisociality and criminal attitudes (e.g., Andrews & Bonta, 2010). It is an 

important predictor of sexual recidivism among sex offenders (e.g., Hanson & Morton-

Bourgon, 2005). 

Chapter 2 

Changing Offending Behaviours 

The theories and research reviewed above highlight several factors that should be 

linked to reductions in criminal behaviour. For example, both TPB and GPCSL theorize 

that as rewards for non-criminal behaviour increase and the costs of committing criminal 

behaviour increase, the likelihood of engaging in criminal behaviour should decrease. 

The desistance literature has also highlighted several factors that should influence 

offenders’ desistance out of crime (i.e., no longer committing criminal behaviours). 

These factors, reviewed below, are generally classified into either life events (external 

factors) or cognitive features (internal factors; Kazemian & Maruna, 2009). Next, a 

discussion of the Transtheoretical model of behaviour change; the most widely used stage 

theory of change (Prochaska & Diclemente, 1983), will be presented. 

Life Events (External Factors) 
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Similar to both TPB and GPCSL, peer groups are central in theories of desistance 

(Laub & Sampson, 2001). Social bonds are posited to provide offenders with a stake in 

conformity and a reason to desist from crime. In fact, fulfilling marriages have been 

found to be associated with a reduction in offending and an increase in the likelihood of 

desistance (e.g., Farrington & West, 1995; Laub et al., 1998). The “marriage effect” is 

theorized to impact criminality by increasing offenders’ perceived cost associated with 

criminal behaviour (e.g., Andrews & Bonta, 2010; Doherty & Ensminger, 2013). In 

addition, peers have been theorized to mediate the link between a satisfactory marriage 

and reduction in criminal behaviour (e.g., Akers, 1990). More specifically, marriage is 

thought to reduce the presence of antisocial peers and increase the presence of prosocial 

peers (e.g., Warr, 1998). Satisfactory and stable employment are also thought to increase 

social bonds and the time spent with prosocial peers, and, thus, have been found to 

increase the likelihood of desistance (Irwin, 1970; Wright & Cullen, 2004). In addition to 

increasing social bonds, these two factors (marriage and employment), coined the 

respectability package (Giordano, Cernkovich, & Rudolph, 2002), are posited to reduce 

crime by limiting the time an offender would spend faced with temptations (e.g., drinking 

at bars, socializing with antisocial friends; Horney, Osgood, & Marshall, 1995).  

Cognitive Features (Internal Factors) 

The external factors associated with no longer engaging in criminal behaviours 

are easily observable (e.g., employment or marriage history) and can be included in 

research projects with little effort. In contrast, internal factors (e.g., openness to change) 

tend to require self-report information from the offenders; thus, these factors are less 

researched, at least using quantitative research designs. There are several internal changes 
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theorized to be linked to desistance from crime, which are summarized in Table 2 (e.g., 

Giordano et al., 2002; Gove, 1985). Shover and Thompson (1992) found that, for 

example, optimism for achieving success was related to desistance from crime. In fact, 

pre-release self-reported optimism for desisting from crime has been found to be 

positively correlated with desistance after release (Burnett, 2004). In many explanations 

of internal changes, mostly based on offender narratives, the key to desistance from crime 

seems to be a change in identity from that of a criminal to that of a law-abiding member 

of society (Kazemian & Maruna, 2009). 

Table 2 

Internal Changes Related to Desistance 

Gove, 1985 Giordano et al., 2002 

Shifting from self-centered to having 

greater consideration for other members of 

the community  

Be open to change 

Develop prosocial values and behaviours Choose to expose themselves to prosocial 

experiences (e.g. employment) 

Increasing ease in social interactions Adherence to a new prosocial and non-

criminal identity 

Growing concern for the “meaning of life” Shift in the perspective of criminal lifestyle 

(including its negative consequences) 

 

Desistance theories highlight the importance of an offender’s intention to change 

in examination change on risk-relevant propensities (e.g., negative peer groups). TPB 

similarly posits that intention to commit the behaviour is a necessary condition for 

behaviour to occur and, as such, change in intention should be associated with a change 

of behaviour. A large body of research supports this assertion (for review, see Fishbein & 
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Ajzen, 2010). Specifically, a change in behaviour beliefs, normative beliefs, and control 

beliefs has been found to be associated with subsequent changes in attitudes, perceived 

norms, and perceived control. Such changes will influence intention and, consequently, 

the behaviour itself (Fishbein & Ajzen, 2010). Intention to change is also a key 

component of the transtheoretical model of behaviour change, which is a widely used 

stage theory of change (Prochaska & Diclemente, 1983; Prochaska, Diclemente, & 

Norcross, 1992; Prochaska & Norcross, 2006). 

The Transtheoretical Model of Behaviour Change 

The transtheoretical model of behaviour change (TTM; Prochaska et al., 1992), 

originally developed to explain substance abuse, conceptualizes change on a particular 

behaviour as involving a series of five stages, with relapse able to occur at any stage 

(Prochaska et al., 1992). TTM has also been extended to explain change in violent (Wong 

& Gordon, 2003) and sexual offending (Olver et al., 2007).  

In the first stage of change, precontemplation, the individual does not 

acknowledge the problem and, consequently, does not hold any intention to change. As 

the costs of the problematic behaviour are recognized, the individual moves to the 

contemplation stage. In this stage, the individual has yet to form a clear intention to 

change the behaviour, but may perceive change as desirable. The third stage, preparation, 

occurs when the individual forms the intention and makes initial actions consistent with 

that intention. At this stage, the intention is fragile and the new behaviour is inconsistent. 

During the fourth stage, action, the intention is stable and the individual is willing to 

commit mental and physical resources to the lifestyle improvement. The last stage, 
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maintenance, occurs when the new behaviour is established as habit and only periodic 

effort is required to stay the course.  

Both self-efficacy (i.e., the individual’s belief in their ability to change) and 

decision balance (i.e., the benefits of the new behaviour relative to the benefits of the 

behaviour the individual is hoping to change) are posited to be key factors in change 

(Prochaska & Norcross, 2006). Specifically, change is thought to occur only when (1) the 

individual believes they have the ability to change and (2) the positive expectancies 

outweigh the negative expectancies of the new behaviour. These two assumptions are 

also key to TPB and GPCSL. 

TTM is not without its critics (e.g., stages are not distinct; West, 2005). 

Nevertheless, a large body of research has found that behavioural intention, perceived 

ability to change, and attitudes toward the new behaviour (as defined by expectancies) are 

key factors associated with change (e.g., Fishbein & Ajzen, 2010, for review). 

Summary of Offender Change  

There is a large number of studies that have examined differences between 

offenders who stop committing crime (desisters) and those that continue to commit crime 

(non-desisters; Kazemian, 2007). Although informative in identifying factors that should 

be targeted in treatment to reduce reoffending, a better understanding of the factors 

associated with the desistance process within individuals is needed (Kazemian, 2007; Le 

Blanc & Loeber, 1998). Some experts believe that the same factors that predict the 

initiation of criminal behaviour also predict desistance (Aker, 1985; Hirschi & 

Gottfredson, 1983), while others argue for an asymmetrical model of causation in which 

risk factors for the initiation of criminal behaviour are different from those that predict 
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desistance from crime (Farrington et al., 1990; Piquero, Farrington, & Blumstein, 2003; 

Uggen & Piliavin, 1998). In the latter view, changing risk factors does not necessarily 

equate to desistance from crime (Serin & Lloyd, 2009). Studies examining individual 

change on dynamic factors and its relationship with recidivism would be informative for 

this debate, and would also add to the literature on the stability of criminal behaviour 

(e.g., Gottfredson & Hirschi, 1990). Desisting from crime should be expected to be a 

multifaceted phenomenon that requires more than a change in cognitions (e.g., Ross & 

Ross, 1995). Research suggests that offenders with both prosocial networks and a 

motivation to stop engaging in criminal behaviours are most successful in disengaging 

from crime; however, offenders tend to continue committing crime despite having 

positive internal changes if their social networks are problematic (e.g., Kazemian & 

Maruna, 2009). Studies examining change over time among sex offenders on a multitude 

of risk factors will be informative in identifying possible causal factors (e.g., reduction of 

sexual preoccupation) that can help explain sexual offending. 

Chapter 3 

Predicting Criminal Behaviour 

 The identification of risk factors that predict an offender’s likelihood of 

reoffending (or, alternatively, the likelihood of non-offending behaviour) have motivated 

the creation of specialized risk assessment tools. In the current chapter, a discussion of 

risk tools integrating risk factors will be presented, followed by a review and critique of 

the empirical evidence that has examined putatively dynamic risk factors for sexual 

offending. 
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Risk Assessment  

Today, decisions throughout an offender’s progression in the criminal justice 

system, including sentencing, security classification, parole decisions, and the allocation 

of treatment and supervision intensity will involve a risk assessment. In its broadest 

definition, risk assessment involves making judgements about the likelihood of an 

uncertain event (e.g., recidivism) based on various risk factors (McNiel et al., 2002). In 

the risk assessment of sex offenders, evaluators are particularly interested in predicting 

the probability of future sexual offending behaviours.  

The predictive accuracy of risk assessment tools are much improved if they are 

comprised of empirically-informed risk factors (Hanson & Morton-Bourgon, 2009) than 

of unstructured professional opinion. Historically, unstructured professional judgements 

were the norm and involved evaluators gathering information and forming subjective 

assessments based on their own discretion and “gut feeling.” The change from reliance on 

clinical judgement to empirically-based risk assessment developed after reviews (e.g., 

Monahan, 1981; Monahan & Steadman, 1983) found that mental health professionals 

(including psychologists) could not predict violence with acceptable levels of accuracy. 

Only one third of predictions were correct (Monahan, 1981), meaning that these 

predictions were actually worse than chance.  

Such research has been extensively replicated (Bengston & Långström, 2004; 

Dawes, Faust, & Meehl, 1989; Grove, Zald, Lebow, Snitz, & Nelson, 2000; Hanson & 

Morton-Bourgon, 2009) and it is now widely accepted that unstructured professional 

judgements (and clinical overrides) are not prudent methods of conducting risk 

assessments (Hanson et al., 2007; Storey, Watt, Jackson, & Hart, 2012). Today, 
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unstructured risk assessments are uncommon in dangerous offender and long-term 

offender hearings in Canada (Blais & Forth, 2013). Specifically, of 120 risk assessment 

reports sampled between 2006 and 2008 (each representing unique offenders), 94% of 

assessments (n = 78/83 individual psychologists) utilized structured risk assessment (year 

of assessment ranging from 2000 to 2008; Mdn year = 2006).   

Research has consistently found that structured risk assessments are more 

accurate than unstructured professional opinion (Gendreau, Goggin, & Law, 1997; Grove 

et al., 2000; Hanson & Morton-Bourgon, 2009). However, it is unclear how to best 

structure empirically-informed risk factors. Structured Professional Judgement (SPJ) 

tools identify risk factors to be scored (often both static and changeable in nature) and the 

combination of the items into an overall evaluation of risk is left to the judgement of the 

evaluators (Boer, Wilson, Gauthier, & Hart, 1997). Most evaluators in the violence risk 

assessment field will use some form of structured professional judgement (SPJ; Archer, 

Buffington-Vollum, Stredny, & Handel, 2006). 

In contrast, empirical actuarial tools have predetermined combination rules to 

derive total scores, usually through summation of the empirically derived static risk 

factors. An influx of empirical actuarial risk assessment tools (also called second 

generation; Bonta, 1996) specific to sex offenders were created in the late 1990s (e.g., 

Minnesota Sex Offender Screening Tool – Revised [MnSOST–R; Epperson et al., 1998], 

Rapid Risk Assessment for Sex Offence Recidivism [RRASOR; Hanson, 1997], and 

Static-99 [Hanson & Thornton, 2000]).  

The structured and empirical nature of these actuarial tools have the advantage of 

allowing their scores to be linked to recidivism rate estimates and relative risk estimates 
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(e.g., Babchishin, Hanson, & Helmus, 2012a; Hanson, Babchishin, Helmus, & Thornton, 

2012; Hanson, Lloyd, Helmus, & Thornton, 2012). In contrast, SPJ only provide nominal 

risk categories (e.g., low, moderate, and high risk), which has been found to be 

inconsistently interpreted by professionals (see Babchishin & Hanson, 2009, for review). 

There has been great emphasis on identifying dynamic risk factors (Douglas & 

Skeem, 2005) given the practical implication for both treatment and offender supervision. 

Specifically, dynamic risk factors can identify targets that, if changed, are associated with 

a change in reoffending rates and, as such, are key to treatment planning. It is important 

to note that the term dynamic risk factor is inconsistently defined in the sexual offending 

literature. Most researchers (e.g., Beech, Friendship, Erikson, & Hanson, 2002; Dempster 

& Hart, 2002; Thornton, 2002) have used the term dynamic risk factors to describe 

hypothetically changeable variables that have only been assessed once (e.g., score at pre-

treatment on a measure of impulsivity). However, Harris and Rice (2003) advocate for a 

stricter definition of dynamic risk factors as variables (1) which demonstrate change over 

time (requiring at least a two time-point design), and (2) that the measured change (e.g., 

pre-post score) on the variable predicts recidivism even after controlling for the initial 

score (e.g., pre-treatment score) and static risk scores.  

In this dissertation, the term ‘putatively dynamic risk factors’ is used to refer to 

risk factors that may be dynamic in nature but do not yet hold the empirical support based 

on Harris and Rice’s (2003) definition (see also Kraemer et al., 1997). Of note, it has 

been argued that static risk factors can also provide information on treatment targets 

(Brouillette-Alarie, Hanson, Babchishin, & Benbouriche, 2013). For example, prior 

criminal history is an indicator of antisociality (Babchishin, 2013; Brouillette-Alarie, 
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Babchishin, Hanson, & Helmus, 2013), which is a putatively dynamic risk factor. 

Specifically, offenders with a greater number of criminal history antecedents than typical 

offenders would be expected to be higher on antisociality (Babchishin, Hanson, & Blais, 

2013b), and interventions should target the problems common to these offenders (e.g., 

antisocial peers, attitudes tolerant of crime).  

Dynamic risk scales (i.e., third generation risk tools; Bonta, 1996) have been 

found to predict sexual recidivism with greater predictive accuracy than risk scales with 

only static items (Hanson & Morton-Bourgon, 2009). Unfortunately, there are only a few 

studies supporting the existence of dynamic risk factors in sex offenders. Dynamic risk 

factors (following Harris & Rice, 2003) have been found to add incremental predictive 

validity above static risk factors among sex offenders in only two studies (e.g., Beggs & 

Grace, 2011; Olver et al., 2007). 

 There is also a dearth of research on how rapidly these putative risk factors 

actually change. In a forensic psychiatric sample, Quinsey, Jones, Book, and Barr (2006) 

prospectively examined changes in acute factors (referred to as temporally fixed dynamic 

factors by the authors) that were expected to predict absconding from the institution and 

reoffending. Hospital staff assessed these factors each month. Quinsey and colleagues 

(2006) found that elopers/recidivists scored significantly higher on items assessing 

dynamic antisociality (e.g., complaints against staff; d = 0.35), psychiatric symptoms 

(e.g., distorted thought contents; d = 0.18), poor compliance (e.g., poor compliance with 

rules; d = 0.47), and medication noncompliance/dysphoria (e.g., 

anxiety/anger/frustration; d = 0.45) than non-elopers/non-recidivists during the month 

prior to the event. More interestingly, however, Quinsey and colleagues (2006) found that 
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participants who eloped or reoffended showed an increase on some of the acute factors 

(i.e., dynamic antisociality and poor compliance) in the months prior to the incidents 

occurring (unfortunately, only p values were reported).  

Putatively Dynamic Risk Factors for Sex Offenders 

Informed by general criminality research and offender theories (e.g., relapse 

prevention, Pithers et al., 1983), theoretical and empirical evidence has identified 

hypothetically changeable risk factors (e.g., negative mood, sexual preoccupation) that 

are thought to play a causal role in sexual offending. These theories suggest that targeting 

these purportedly dynamic risk factors can reduce reoffending (i.e., explain desistance 

from crime). Some studies have found that changes on these risk factors translate to 

changes in the reoffending rates of sex offenders (e.g., Beggs & Grace, 2011; Olver et al., 

2007). Mann and colleagues (2010) provide an extensive list of putatively dynamic risk 

factors that has been found to be related to recidivism in at least three studies using single 

time-point designs. Table 3 presents a list of the empirically-supported psychologically 

meaningful risk factors for sex offenders along with the Cohen’s d values presented in 

Mann et al. (2010).  
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Table 3 

Predicting Sexual Recidivism from Psychologically Meaningful Risk Factors  

Variable Mean 

d 

[95% CI] N (k) 

Sexual preoccupation 0.39 [0.23, 0.56] 1,119 (6) 

Any deviant sexual interest 0.31 [0.21, 0.42] 2,769 (16) 

     Sexual preference for children 0.32 [0.16, 0.47] 1,278 (10) 

     Sexualized violence 0.18 [0.04, 0.32] 1,523 (8) 

     Multiple paraphilias 0.21 [0.01, 0.41] 477 (4) 

Offence-supportive attitudes 0.22 [0.05, 0.38] 1,617 (9) 

Emotional congruence with children 0.42 [0.16, 0.69] 419 (3) 

Lack of emotionally intimate relationships with adults   

     Never married 0.32 [0.21, 0.45] 2,850 (8) 

     Conflict with intimate relationships 0.36 [0.05, 0.66] 298 (4) 

Lifestyle impulsivity    

General self-regulation problems 0.37 [0.26, 0.48] 2,411 (15) 

     Impulsivity, recklessness 0.25 [0.06, 0.43] 775 (6) 

     Employment instability 0.22 [0.13, 0.30] 5,357 (15) 

Poor cognitive problem solving 0.22 [0.05, 0.40] 1,274 (4) 

Resistance to rules and supervision    

     Childhood behaviour problems 0.30 [0.16, 0.43] 1,996 (8) 

     Noncompliance with supervision 0.62 [0.45, 0.79] 2,159 (3) 

     Violation of conditional release 0.50 [0.34, 0.65] 2,151 (4) 

Grievance/hostility 0.20 [0.09, 0.31] 3,139 (11) 

Negative social influences 0.26 [0.08, 0.44] 1,736 (7) 

Note. Adapted from Mann et al. (2010). 

There are several methodologies used to assess the relationship between 

hypothetically dynamic risk factors and recidivism. Single time-point designs examine 

the extent to which the variable measured once predicts reoffending. Such designs cannot 

ascertain whether the variable is truly dynamic in nature. Despite the limitation of such a 

research design, single time-point design studies have identified putatively dynamic 

factors that, at least when they are measured once, are related to recidivism for sex 

offenders (see Craissati & Beech, 2003, for review).  

Table 4 provides an overview of stable dynamic and acute dynamic risk factors 

that have been found to be associated with recidivism among sex offenders. Although 
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there are sufficient studies to conduct meta-analyses on stable risk factors (i.e., enduring, 

hypothetically changeable, factors) and their relationship with sexual recidivism, there 

are, to date, only two studies that have examined the relationship between acute risk 

factors (i.e., short-term states) and sexual recidivism (Hanson & Harris, 2000; Hanson et 

al., 2007). 

Table 4 

Putatively Dynamic Risk Factors Found to Predict Sexual Recidivism 

Stable Acute 

Attitudes  

Attitudes tolerant of sexual offending (Helmus 

et al., 2013) 

 

General   

Employment (Hanson & Morton-Bourgon, 

2005) 

Anger (Hanson & Harris, 2001) 

General self-regulation (Hanson & Morton-

Bourgon, 2005) 

Negative mood (Hanson & Harris, 2001) 

Hostility (Allan, Grace, Rutherford, & Hudson, 

2007; Mann et al., 2010) 

Psychiatric symptoms (Hanson & Harris, 

2001) 

Impulsivity (Mann et al., 2010) Substance abuse (Hanson & Harris, 2001) 

Social   

Intimacy deficits (Hanson & 

Morton- Bourgon, 2005) 

Poor physical appearance (Hanson & 

Harris, 2001) 

Cooperation with supervision (Mann et al., 

2010) 

Rejection of supervision (Hanson et al., 

2007) 

Negative social influences (Mann et al., 2010) Victim access (Hanson & Harris, 2001; 

Hanson et al., 2007) 

Sexual   

Sexual self-regulation (Hanson & Harris, 2001) Sexual preoccupation (Hanson et al., 2007) 

Deviant sexual interests (Hanson & 

Morton- Bourgon, 2005; Mann et al., 2010) 

 

 

Critique of research designs in the current literature. As previously described, 

studies utilizing single time-point designs (e.g., Beech et al., 2002; Dempster & Hart, 

2002; Thornton, 2002) cannot provide information on the extent to which change on risk-

relevant propensities actually predicts reoffending for sex offenders (i.e., intra-individual 
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level analysis). Few published studies have examined change in risk factors; 

understandably, multiple assessments designs are difficult to implement. Two time-point 

studies (e.g., Andrews & Robinson, 1984; Hodgins, Hiscoke, & Freese, 2003; Kazemian, 

Farrington, Le Blanc, 2009; Motiuk, 1993) also have limitations. Such designs only allow 

the assessment of linear change, do not identify whether the change was abrupt or 

gradual, have low reliability in assessing change, and cannot measure the influence of 

measurement reliability on the findings (Nagin & Tremblay, 2001).  

Studies with three or more time-points allow for change to be measured more 

reliably and with greater detail compared to studies using two time-points. Unfortunately, 

studies with more than two time-points tend not to take advantage of the available 

statistical analyses capable of analyzing change across time and its relationship to 

recidivism (Brown, 2002; Brown, St. Amand, & Zamble, 2009; Hanson et al., 2007), a 

finding not limited to the field of forensic psychology (Raudenbush & Bryk, 2002). 

Instead, researchers have focused on a two-step process, establishing (1) that participants 

show statistically significant change on these putatively dynamic risk factors and (2) 

establishing that putatively dynamic variables predict recidivism (e.g., Brown, 2002; 

Brown et al., 2009; Howard & Dixon, 2013)
1
. Another informative and exciting research 

direction, however, would examine whether change, or the pattern of change, predicts 

recidivism. Recent methodological advances and statistical software now provide 

interesting new and robust methods of analyzing longitudinal data (Swartout, Swartout, 

& White, 2011).  

                                                 
1
 Brown (2002), Brown et al. (2009), and Howard and Dixon (2013) utilized Cox regression with time 

varying covariates. Although Cox regression analyses could be used to examine if change predicts 

reoffending (Singer & Willet, 2003), these authors did not conduct the necessary model fit analyses and 

instead only examined if the most recent assessment predicted recidivism. 
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One notable example is a study by Skeem, Schubert, Odgers, Mulvey, Gardner, 

and Lindz (2006). Skeem and colleagues (2006) utilized structural equation modeling 

(SEM) to examine the relationship between psychiatric symptoms (i.e., anxiety, 

depression, delusions, and distress) and violence over multiple time-points. Interestingly, 

despite Skeem and colleagues finding no evidence of a relationship between these 

psychiatric symptoms and violence, they found a positive relationship between change in 

hostility and violent behaviour. This study suggests that patterns of change on risk factors 

can predict outcomes and, in some cases, the patterns of change on the risk factor can 

provide better predictive accuracy than scoring the risk factor as “ever present.” 

Change in putatively dynamic risk factors and recidivism. Are changes in 

dynamic factors associated with a reduction in recidivism for sex offenders? Most studies 

addressing this research question have used two time-point designs (Bakker, Hudson, 

Wales, & Riley, 1998; Hanson & Harris, 2000; Hudson et al., 2002; Olver et al., 2007; 

Wakeling, Freemantle, & Beech, 2011), while one has used three or more time-points 

(Hanson et al., 2007). Of note, some of these studies use prospective designs (Hanson et 

al., 2007), while others used retrospective designs (Olver et al., 2007). In addition, there 

is considerable sample overlap with researchers examining this research question.  

Regional Psychiatric Center (RPC) group. Olver and colleagues (2007) 

examined the predictive accuracy of a dynamic risk scale (Violent Risk Scale- Sexual 

Offender version [VRS-SO]) and were the first to identify dynamic risk factors that 

followed Harris and Rice’s (2003) definition. Specifically, the VRS-SO was 

retrospectively coded from file information of sex offenders (N = 321) who received 

treatment in a Canadian federal institution for higher risk offenders. Olver and colleagues 
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computed change scores for the VRS-SO items and found that the total dynamic change 

score was related to sexual recidivism, even after controlling for static risk (Wald = 3.94, 

hazard ratio = 0.90, p < .05) or pretreatment VRS-SO score (Wald = 4.42, Hazard ratio = 

0.90, p < .05). Olver et al.’s (2007) finding was the first to suggest that change on risk-

relevant propensities can add information to the prediction of recidivism for sex 

offenders.  

Olver and colleagues have published updated studies using an overlapping sample 

of offenders (Olver, Lewis, & Wong, 2012; Olver & Wong, 2009, 2011). Recently, Olver 

and colleagues incorporated the Kia Marama sample (discussed below) with their RTC 

sample (Olver, Beggs Christofferson, Grace, & Wong, 2013). Most of the sample was 

classified as “medium” change (58%; n = 312 of 538) across all risk levels (see Figure 2). 

 

Figure 2. Level of treatment change based on offender risk level (from Olver et al., 2013; 

Table 5).  

 Interestingly, Olver et al. (2013) found that sex offenders who had the greatest 

amount of change on the VRS-SO dynamic score had lower sexual recidivism rates than 
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the overall sample. However, this pattern was most evident for higher-risk sex offenders 

(see Figure 3). The figure presents the observed sexual recidivism rate by amount of 

change and risk category (based on static VRS pretreatment risk score).  

 

Figure 3. Expected recidivism rates based on level of change. Adapted from Table 5 of 

Olver et al. (2013). The observed sexual recidivism rate was 0% for the low risk group, 

and for those with moderate-low risk and high change scores. 

 Kia Marama group. Hudson and colleagues (2002; Bakker et al., 1998) used a 

dual time-point prospective design to examine change on several self-report 

questionnaires among child molesters. Hudson and colleagues found that change scores 

predicted sexual recidivism for several factors, including (1) change in preference for 

impersonal sex and use of force or humiliation during sex (although prosocial change was 

associated with an increase in recidivism), (2) perceived disposition to being angry and 

the degree to which the offender reports internalizing anger (greater suppression of anger 

associated with reoffending), and (3) the ability to take a victim’s perspective, 

identification with fictional character, and overall empathy (lower empathy associated 

with higher rates of reoffending). Although some of the variables examined were not 
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empirically-based risk factors (e.g., victim empathy), Hudson and colleagues identified 

that change on these measures can be associated with recidivism rates of sex offenders. 

Allan and colleagues (2007) conducted a factor analysis on the questionnaire 

batteries administered to a larger (N = 495) overlapping sample of child molesters from 

the previous Kia Marama studies (Bakker et al., 1998; Hudson et al., 2002). They found 

evidence to support four factors: social inadequacy (i.e., lack of social competence, 

anxiety, and depression), sexual interests (i.e., frequency of sexual fantasies, including 

non-criminal fantasies), anger/hostility (i.e., regulation and expression of anger), and pro-

offending attitudes (Allan et al., 2007). Specifically, scores on social inadequacy, sexual 

interests, anger/hostility, and pro-offending attitudes were found to predict sexual 

recidivism. Whether the observed improvement in prediction is attributable to true 

offender change or a better measurement of the construct because of the repeated 

assessments is unknown due to their methodology (discussed below). 

Beggs and Grace (2011) utilized an overlapping sample from the previous Kia 

Marama studies of child molesters released between 1993 and 2003 to examine the 

predictive accuracy of change scores for the four factors found by Allan and colleagues 

(2007). Beggs and Grace found that change on social inadequacy (AUC = .65, 95% CI = 

[.53, .76], n = 218), anger/hostility (AUC = .66, 95% CI = [.55, .76], n = 217), and pro-

offending attitudes (AUC = .62, 95% CI = [.51, .73], n = 218) predicted sexual recidivism 

after an average 12-year follow-up. Although the sexual interests factor was significantly 

related to sexual recidivism when treated as an interval scale (r = -.19, p = .006, n = 217), 

the confidence interval of the AUC included .50 (.63, 95% CI = [.50, .76]), indicating that 

the factor only approached significance when utilizing a rank statistic.  
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Beggs and Grace (2011) also replicated Olver et al.’s (2007) findings and 

examined the extent to which change scores on the subscales of the VRS-SO (i.e., sexual 

deviance, criminality, treatment responsivity) and the VRS-SO total dynamic change 

score were related to recidivism (n = 218; rated retrospectively from file information). 

Change scores in sexual deviancy (AUC = .71, 95% CI = [.63, .80]) and the total 

dynamic change score (AUC = .70, 95% CI = [.61, .79]) were predictive of sexual 

recidivism, with prosocial change negatively related to sexual recidivism. In contrast, 

change in criminality was not predictive of sexual recidivism (AUC = .48, 95% CI = [.37, 

.59]), and change in treatment responsivity only approached statistical significance (AUC 

= .61, 95% CI = [.50, .71]). 

The Hanson group. Hanson and colleagues conducted a series of studies to 

identify changeable variables that can predict recidivism among sex offenders. Hanson 

and Harris (2000) retrospectively reviewed the correctional files of 409 sex offenders and 

interviewed supervising officers to collect information on factors that they believed 

preceded reoffending. Two time-points were collected. For recidivists, data were 

retrospectively collected 6 months and 1 month prior to reoffending. For non-recidivists, 

data were retrospectively collected 6 months and 1 month prior to the start of data 

collection. The groups were matched on offence history, victim type, and jurisdiction. 

Change in several putatively dynamic factors was found to predict reoffending. 

Specifically, for stable factors, change in cooperation with supervision (r = .23), 

offender’s perceived risk to reoffend (r = .19), social problems (r = .11), and victim 

blaming (r = .19) were associated with recidivism in the expected direction (worsening 

related to increase in recidivism). For acute factors, change in anger (r = .20), appearance 
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(r = .12), negative mood (r = .16), psychiatric symptoms (r = .11), substance abuse (r = 

.16), and victim access (r = .24) were associated with recidivism in the expected directly 

(worsening related to increase in recidivism).  

A greater number of factors were identified when defining putatively dynamic 

factors as whether they were “ever present.” These additional factors included antisocial 

lifestyle (r = .26), attitudes supportive of sexual offending (r = .19), intimacy problems (r 

= .10), sexual entitlement (r = .29) and preoccupation (r = .20), social support (for 

positive influences r of -.29, for negative influences r = .23), uncontrolled release 

environment (r = .17), and unemployment (r = .10).  

The studies by Beggs and Grace (2011) and Olver and colleagues (2007) used a 

retrospective design. Risk scores were coded based on information that was available and 

documented before the recidivism event occurred and coders were blind to recidivism 

status. In contrast, Hanson and Harris’ (2000) study relied on the recall of the supervising 

officers, which included up to a five-year time lapse. In addition, supervision officers and 

coders were not blind to the recidivism outcome of participants and, thus, rater bias could 

have influenced the results.  

Hanson and Harris (2001) created a dynamic risk assessment scale (Sex Offender 

Need Assessment Rating; SONAR) based on the findings from the previous study 

(Hanson & Harris, 2000) and several theories of offending outlined above (e.g., Pithers et 

al., 1983). The sample from Hanson and Harris (2000) was used in the construction stage. 

The SONAR (which included both acute and stable risk factors) was able to distinguish 

sexual recidivists (n = 208) from non-recidivists (n = 201, d = 0.94, 95% CI [0.74, 1.14]; 

a large effect). 
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As a follow-up to the two previous studies, Hanson and colleagues (2007) 

prospectively followed sex offenders that started community supervision (e.g., probation 

or parole) between 2001 and 2005 across Canada, Alaska, and Iowa. This study used the 

Stable-2000 and Acute-2000, which were based on the SONAR. The results of the study 

contributed to the refinement of these risk tools into the Stable-2007 and Acute-2007. 

Hanson et al. (2007) found that the amount of change from the first and second 

assessment of the Stable-2007 was not related to recidivism. Similarly, the amount of 

change in the Acute-2007, measured in a multitude of ways (e.g., supervision officers’ 

rating of change, most recent Acute within 45 days compared to the next most recent 

Acute), was not related to recidivism.  

The lack of statistical significance is most likely due to low statistical power. 

Namely, Hanson and colleagues’ (2007) study had a short follow-up time that resulted in 

a low number of recidivists (hence, low power). In addition, the study sampled sex 

offenders that would not be expected to change as much as sex offenders sampled in the 

other studies (i.e., Beggs and Grace, 2011; Olver et al., 2007). Specifically, Hanson et al. 

(2007) sampled sex offenders undergoing community supervision who had inconsistent 

access to treatment and, thus, would be expected to have lower rates of change compared 

to other studies who sampled sex offenders actively undergoing treatment programs. 

More sophisticated analyses would have enabled Hanson et al. (2007) to better utilize the 

complete data and, as a result, would have led to higher statistical power to detect even 

small changes in risk-relevant propensities. The current dissertation is a reanalysis of 

Hanson and colleagues’ (2007) data, using more sophisticated change analyses and a 

longer recidivism follow-up period. 
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Clinically meaningful change. In an attempt to consider measurement reliability 

in the evaluations of sex offender treatment, researchers have utilized Jacobson, Follette, 

and Revenstorf’s (1984) concept of clinically meaningful change (e.g., Barnett, 

Wakeling, Mandeville-Norden, & Rakestrow, 2013; Beech, Fisher, & Beckett, 1999; 

Nunes, Babchishin, & Cortoni, 2011; Wakeling, Beech, & Freemantle, 2013). 

Specifically, clinically meaningful change involves (a) defining a cut-off point to separate 

the dysfunctional from the functional population and (b) evaluating the magnitude of the 

change to verify that the improvement exceeds the margin of measurement error (see 

Nunes et al., 2011, for further explanation and equations). After accounting for reliability 

of change, offenders are classified into four groups: recovered (i.e., meets the functional 

cutoff and the reliable change cutoff), improved (i.e., does not meet the functional cutoff, 

but meets the reliable change cutoff), unchanged (i.e., does not meet the reliable change 

cutoff), deteriorated (i.e., meets the reliable change cutoff and scores are worse following 

treatment). Such an approach provides a more conservative assessment of change than 

the common group-level approach (i.e., examining differences in scores between 

recidivists and non-recidivists). For example, whereas the group-level analyses in Nunes 

and colleagues (2011) study revealed significant change of medium magnitude for the 

majority of the measures, the individual-level analyses revealed that only approximately 

one third of participants showed reliable change and reached functional levels post-

treatment.  

The studies that have examined clinically significant change following treatment 

and recidivism among sex offenders have, so far, not found that clinically significant 

change groupings predict sexual recidivism. Specifically, clinically significant change 
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groupings did not predict violent (including sexual) recidivism in sex offenders after 

controlling Risk Matrix-2000 Sexual scores in a large sample of sex offenders (hazard 

ratio = 0.71, p = .07, N = 2,794; Wakeling et al., 2013). Utilizing some new measures, but 

an overlapping sample of sex offenders, Barnett and colleagues (2013) also did not find 

that clinically significant change predicted violent (including sexual) recidivism after 

controlling for Risk Matrix-2000 Sexual score (hazard ratio = 0.91,  p = .64, N = 2,007). 

This suggests that studies that did not consider measurement reliability (i.e., Hanson 

group, Kia Marama group, and RPC group) in change scores may have produced overly 

optimistic findings.  

Section summary. Studies examining change on putatively dynamic risk factors 

and recidivism among sex offenders are mixed (see Table 5). Change on the dynamic 

scale of the VRS-SO has been found to predict sexual recidivism after controlling for 

static risk level in two independent samples. However, these studies are based on two 

time-points (pre- and post-treatment) and retrospective designs. In a treatment evaluation 

study with two time-points, concluding that the offender has changed because the change 

score is statistically significant requires the assumption of perfect measurement reliability 

and validity, an implausible assumption. Studies accounting for measurement reliability 

when examining the extent to which sex offenders change on risk-relevant propensities 

continue to be sorely needed. 
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Table 5 

Summary of Studies Linking Sex Offender Change to Recidivism 

Study Change 

Associated 

with 

Recidivism? 

Approximate 

N 

Comment  Majority 

treated? 

Hanson et al. 

(2007) 

No 700 Change scores on the Stable-

2007 and Acute-2007 

was not related to recidivism.  

No 

(community) 

Olver et al. (2007) Yes 300 Change scores on VRS-SO was 

related to sexual recidivism, 

even after controlling for static 

risk.  

Yes (prison) 

Kia Marama 

studies (Allan et 

al., 2007; Bakker 

et al., 1998; Beggs 

& Grace, 2011; 

Hudson et al., 

2002) 

 

Yes 200a Change scores on number of 

factors, including VRS-SO 

were related to sexual 

recidivism 

Yes (prison) 

Large UK studies 

(Barnett et al., 

2013; Wakeling et 

al., 2013) 

No 2,700 Clinical significant change 

grouping was not related to 

violent (including sexual) 

recidivism, even after 

controlling for static risk 

Yes 

(community) 

Note. Olver et al. (2011) and (2013) are not presented in the above tables as both 

represent overlapping samples.
 

a
N from Beggs and Grace (2011). 

 

Chapter 4 

Conceptualizing and Analyzing Change 

Accounting for Measurement Reliability 

The measurement of change is inherently ambiguous. It is impossible to fully 

disentangle the influence of measurement error and regression toward the mean on the 

change scores with two time-point designs. With the exception of two time-point designs 

using the clinically significant change approach (see Nunes et al., 2011, for application), 
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two time-point designs cannot account for measurement reliability. In addition, because 

only two time-points are assessed, only a linear pattern of change can be measured. As 

such, studies using only two time-points cannot determine whether the change was abrupt 

or gradual.  

It is also difficult to disentangle the extent to which a change of score on an 

assessment is attributable to true offender change or whether it is attributable to improved 

measurement due to repeated assessments without the proper statistical analyses 

(Asparouhov & Muthén, 2009). Namely, an observed decrease in an offender’s score on a 

measure of antisociality following treatment could be due to the individual truly 

becoming less antisocial or it could be due to the repeated assessment simply providing 

information that is more reliable. That is, the changing score could be due to 

measurement reliability (e.g., test-retest). For example, in an interview-based assessment 

(such as the Acute-2007), raters may change an offender’s score from the previous 

assessment because additional behaviours are uncovered that justify providing a different 

(higher or lower) score. Although the clinically significant change approach (Jacobson et 

al., 1984) can at least partly account for measurement reliability, it is only as accurate as 

the reliability estimate from which the calculations are based upon.  

A more justified approach would be to use the observed data to measure the 

reliability of the assessments. Such an approach requires more than two time-points. 

Estimating the influence of that measurement reliability is important because it allows the 

researcher to test the extent to which the change in measurement is due to true change or 

to measurement reliability. 
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Actual Change or Better Measurement?  

In psychological assessments, averaging multiple raters’ assessments increases 

the reliability of the diagnosis (Cheek, 1982). It would also be expected that averaging 

ratings (whether self-report or by raters) across time will increase reliability. Indeed, 

Epstein (1980) collected both self-report and raters’ assessments across time in five 

unique studies and found that single assessments tended to produce lower validity in 

predicting the behaviour of the following day compared to the average of multiple 

assessments (up to 14 days). In addition, Epstein (1980) found that single assessments 

(whether based on self-report or objective raters) were rarely significantly correlated with 

analogous measures (i.e., measures assessing the same constructs) whereas the average of 

multiple assessments tended to be significantly correlated to these measures. Further, 

averaging multiple assessments increased reliability of the assessment as evidenced by a 

reduction of the standard deviations. As such, the observed change in scores cannot 

necessarily be attributed to a change in the individual on the underlying construct that is 

being assessed. Such a change may be due to multiple assessments providing a better 

assessment of the underlying construct. 

If the change in scores truly reflects offender change (rather than an improvement 

of measurement), the re-assessed score should be more predictive than the first 

assessment or the average of the two. Table 6 displays the recidivism rates associated 

with offenders assessed as low risk and high risk on the Level of Service Inventory- 

Revised (LSI-R; Andrews & Bonta, 1995) as a function of their reassessed scores. 

Although Andrews and Bonta (2010) used this table to conclude that changes on the LSI-

R are associated with recidivism, a more interesting pattern can be observed. Namely, the 
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recidivism rates of offenders who had discordant scores between the first and second 

assessment are approximately in the middle of those who had consistent scores (either 

determined low or high risk on both assessments). Such a pattern suggests that an 

averaging approach (rather than just utilizing the most recent assessment) would be most 

appropriate, at least if the goal of the assessment is the prediction of recidivism. In 

addition, this pattern suggests that the observed change in risk level was due to 

measurement improvement rather than true offender change.  

Table 6 

The Dynamic Validity of the LSI-R (% recidivated) 

Study 

Re-assessment 

Total 

N 

Low 

Risk 

High 

Risk 

Andrews & Robinson (1984)   57 

   Low Risk 4.2 28.6  

   High Risk 0.0 57.1  

Arnold (2007)   1,064 

   Low Risk 13.0 26.0  

   High Risk 32.0 54.0  

Motiuk, Bonta, & Andrews (1990)   55 

   Low Risk 0.0 33.3  

   High Risk 0.0 54.5  

Raynor Kynch, Roberts, & Merrington (2000)   203 

   Low Risk 26.2 54.8  

   High Risk 53.3 78.4  

Raynor (2007)   157 

   Low Risk 29.0 59.0  

   High Risk 54.0 76.0  

Note. Reproduced from Table 10.8 from Andrews & Bonta (2010), pp. 316. 

More specifically, Raynor and colleagues (2000) found that offenders who had 

discordant results (moving either from low to high risk or from high to low risk) had 

approximately 50% recidivism rates. This recidivism rate is approximately the average of 

offenders who were low risk on both assessments (approximately 30%) and offenders 
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who were high risk on both assessments (approximately 80%). Of the studies sampled, 

rarely did those first assessed as low-risk then reassessed as high-risk have a higher 

recidivism rate than those who were first assessed as high-risk and subsequently 

reassessed as low-risk. Andrews and Robinson (1984) and Motiuk and colleagues (1990) 

were the notable exceptions, but had the smallest sample size (N = 57 and N = 55, 

respectively) of the presented studies.  

 In the sex offender field, a recent meta-analysis compared nine studies with both 

pre- and post-treatment measures of attitudes tolerant of sexual offending (Helmus et al., 

2013). Attitudes tolerant of sexual offending whether assessed at pre- (d = .19, 95% CI = 

[.09, .30], n = 6,270) or post-treatment (d = .19, 95% CI = [.08, .30], n = 6,026) provided 

remarkably similar levels of accuracy in the prediction of sexual recidivism. In addition, 

there was no consistent within-study pattern of change from pre- to post-treatment. In 

four studies, effect sizes decreased in the post-treatment analyses, whereas they increased 

in five studies (see Figure 4).  

A large study of sex offenders from United Kingdom found similar results for 

attitudes tolerant of sexual offending and other measures (e.g., victim empathy, 

assertiveness); the AUCs for averaging scores were larger or similar in magnitude 

compared to the pre- and post-treatment scores (Barnett et al., 2013). In short, researchers 

utilizing dual time-point designs are hard-pressed to conclude whether the change of 

scores on an assessment is due to a true change in the offender or an inaccurate first or 

second assessment. Practically speaking, however, whether the observed change on an 

assessment is due to a true offender change or reliability of measurement does not matter. 

If such a change increases predictive accuracy, then those involved in offender 
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management and supervision should be using multiple assessments, and possibly taking 

the average of the scores.  

 

 

 

 

 

 

 

 

 

 

 

Figure 4. The relationship between sexual recidivism and attitudes tolerant of sexual 

offending measured at pre-treatment and at post-treatment (weight = 1/variance) from 

Helmus et al. (2013). 

The current study did not directly examine the plausibility of an averaging 

approach. Instead, it examined the pattern of change at the offender level and examined 

the extent to which factors, such as recidivism status, are related to different patterns of 

change. To the extent that there are differences in the pattern of change between 

recidivists and non-recidivists, additional studies will be required to help inform how 

those involved with offender management can use (and summarize) multiple assessments 

to evaluate an offender’s risk of recidivism.  

 

 

Weight 

-- Small (0-14) 

- Moderate (15-31) 

- Large (32-100) 
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Longitudinal Research with Multiple Time-Points 

It is possible that the psychometric properties of a particular measure and its items 

are not generalizable across time. Analyses can test the extent to which a particular 

measure is assessing the same construct in the same way across time (or groups). In the 

case of longitudinal studies, a measure is said to be measurement invariant if the 

indicators (i.e., items of the risk assessment scale) assess the same construct(s) (i.e., risk-

relevant propensities) in the same way across time. To the extent to which there is 

violation of measurement invariance (i.e., measurement non-invariance or partial 

measurement invariance), change in scores cannot be assumed to reflect true change in 

the construct being assessed by the particular measure (Asparouhov & Muthén, 2009). 

Rather change in scores could be explained by measurement error or, in the case of a 

measure with partial measurement invariance, both measurement error and true change in 

the latent construct assessed by the measure. As such, testing whether the measures 

included in the study meet the measurement invariance assumption should be a required 

first step in studies examining change.  

Why would a measure be non-invariant? There are several reasons for a 

measure not to be invariant through time (for review, see Chen, 2008). Factor loadings 

(explained further in the Methods section) can differ through time because the 

understanding of an item or construct differs through time. For example, parole officers 

attending a training session may change their understanding of sexual preoccupation. If 

this particular training session occurs after the first Acute-2007 assessment, it could result 

in non-invariant factor loadings. It is also possible that particular items are more pertinent 

in one time-point compared to another. For example, if a set of parole officers assessed 



OFFENDER CHANGE  49 

 

offenders before they were at risk in the community, some of the items may be assessing 

different constructs compared to when these same offenders are in the community (e.g., 

Acute-2007 item sexual preoccupation)
2
. The change in context would also be expected 

to influence the item thresholds (explained further in the Methods section). For example, 

it may be impossible to score an offender as having a definite problem on the Acute-2007 

social collapse while the offender is in an institution compared to when the offender is 

released in the community. If this is true, then the Acute-2007 assessment conducted after 

the offender is released would be artificially linked with a propensity for parole officers 

to respond more strongly to an item, despite the fact that the offender has the same level 

of the latent trait prior to being released.  

None of the studies that examined change in putatively dynamic risk factors 

among sex offenders has examined whether the measure was indeed measurement 

invariant. As such, some of the conclusions commonly drawn from sex offender change 

studies (e.g., the cognitive distortions of offenders have reduced following treatment) are 

difficult to defend. There are, in fact, a number of alternative explanations. Three or more 

time-point designs are better than two time-point designs in that the former can at least 

provide some data on measurement error, model more complex change (e.g., linear vs. 

quadratic shapes), and inform whether the change was abrupt or gradual.  

Does Longitudinal Mean Causality?  

There is much debate as to the extent to which causality can be inferred from 

longitudinal designs. Advances in statistical analyses do allow for stronger causal 

inferences of longitudinal data (e.g., Jaffee, Strait, & Odgers, 2012). For example, 

                                                 
2
 Of note, an inclusion criterion for the current study was that the Acute-2007 assessments were conducted 

while the offenders were at risk in the community. 
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analyses can now determine the extent to which the measured variable (e.g., PCL-R) is 

actually assessing the same construct in the same way across time. The extent to which 

there is a violation in measurement invariance (e.g., through time, the PCL-R is 

measuring different aspects of psychopathy more strongly than in previous time-points), 

change cannot be solely attributed to change in the construct of psychopathy and, 

therefore, evidence for causality would be weakened.  

The type of longitudinal data analysis can provide different evidence for causality. 

Some analyses, such as Cox regression with time-varying covariates, assume that there 

are no unmeasured variables in the model (Aalen, 2012). Although this may be a tenable 

assumption in strict experimental designs (e.g., medicine), in which many of these 

statistics were first developed and utilized, this assumption is arguably untenable in 

observational studies. Indeed, many variables are posited to be involved in offender 

change and it is unlikely that any study would capture them all. This is practically 

important because unmeasured heterogeneity can bias parameter estimates, bias the 

significance test, and cannot fully address variability in the rate of change among 

individuals (Garson, 2013).  

Analyses that do not account for unmeasured variables have been found to result 

in spurious findings. For example, in a Monte Carlo study, Coe (2009) found that 

statistically significant effects derived from regression models with covariates were 

reduced to small or non-significant effects after controlling for additional unmeasured 

variables. Of note, sensitivity analyses are available to estimate how much of an 

influence unmeasured variables can have on your findings (Coe, 2009). Can longitudinal 



OFFENDER CHANGE  51 

 

analyses, which account for unmeasured variables, or is found to be robust against 

unmeasured variables, provide causal inferences? 

 It is not uncommon for researchers in social sciences to use causal language when 

describing prediction models, especially when the variables in the model are ordered 

(e.g., loneliness measured in childhood and attitudes tolerant of sex offending measured 

in adulthood; Sobel, 2000). Indeed, the term probabilistic causality has been used to 

describe causality in such specific instances (Sobel, 2000). Much of the confusion around 

causality and longitudinal data seems to stem from researchers confusing prediction with 

causation (e.g., Jaffee et al., 2012; Kleinberg & Hripcsak, 2011). Prediction speaks to the 

association between two variables, such as the relationship between a risk factor and 

recidivism. In turn, causation speaks to one variable causing a change on a second 

variable, such as hot weather causing rain (or a risk factor causing sexual offending).  

Although prediction may provide evidence for causality, prediction and causality 

are different concepts. It is possible that the association between a particular risk factor 

(e.g., childhood loneliness) and outcome (e.g., sex offending), is confounded by a third 

variable (e.g., antisocial children have less friends and, as such, are more lonely). 

Practically speaking, however, if the risk factor increases predictive accuracy, whether it 

is causal or due to another variable does not matter for prediction. Causal inferences, 

however, would allow an explanation as to how the variables cause one another. As such, 

longitudinal data (with the exception of prospective experimental designs) can provide 

supporting evidence for causality, but do not allow for causal inferences because 

unmeasured variables may provide alternative conclusions.  
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A Statistical Note 

There are several designs for repeated assessment studies. The time-points could 

be fixed (e.g., at pre-treatment [0 months], mid-treatment [3 months], and post-treatment 

[6 months]) or could be non-standardized (e.g., whenever the offender attends a 

supervision meeting). In addition, it is possible that the offenders are clustered in a 

second level group (e.g., within institutions, within treatment programs, etc.). The latter 

design requires a different analytical approach than the former. The current dissertation 

involved assessments clustered within offenders and supervision officers with non-

standardized time-points.  

The few studies that have examined change in risk-relevant propensities focus on 

between-level change (i.e., the average difference between pre- and post-treatment 

scores). Specifically, they compared average change in the sample and examined whether  

recidivists and non-recidivists differed on the average change (e.g., Beggs & Grace, 

2011; Olver et al., 2007). Although aggregate data are important, it would also be 

informative to examine the extent to which there is variability in the patterns of change of 

offenders. Some offenders may change faster than others, and the relationship between 

change and recidivism may differ between the different patterns of change. 

There are several statistical analyses available to analyze change using 

longitudinal data, including repeated-measures ANOVA, structural equation modeling, 

and hierarchical linear modeling. Hierarchical linear modeling (HLM) provides the 

ability to examine individual patterns of change (each individual receives a Level-1 

equation, explained further in the Methods section) and, as such, can speak to the degree 

of heterogeneity in the pattern of change. HLM can also analyze non-normal data and has 
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few parametric assumptions (Hox, 2010). Each individual has a separate growth curve, 

which facilitates comparisons of individual trajectories according to group membership 

or shape of growth curves. More importantly, HLM does not require balanced data and 

thus, is able to proceed even if measurements are not available on all participants (Hox, 

2010), a common occurrence in longitudinal designs.  

When is HLM the appropriate statistical approach? The use of HLM analyses 

has increased in the published literature in recent years, partly due to the development of 

easy-to-use statistical software and user manuals (e.g., Garson, 2013). Of course, like any 

statistical analysis, HLM can be incorrectly applied to research questions. Why would a 

researcher examining change over time favour HLM over the other available statistical 

analyses?  

Change analyses based on linear regression analyses, repeated measures ANOVA, 

and MANOVA analyses are at best incomplete and at worst inappropriate for clustered 

data (such as assessments nested in individuals). Both Ordinary Least Square (OLS; e.g., 

ANOVA and MANOVA) and General Least Square (GLS; e.g., regular regression) 

assume that error terms are independent and have equal variance (Garson, 2013). 

However, with clustered data, some observations would be expected to be more similar 

than others. For example, assessments from the same individual should be more 

correlated than assessments from another individual. We would also expect change to 

fluctuate through time, with either greater or lesser variability as time passes, thus 

violating the assumption of sphericity (i.e., equal variance and covariance across time-

points; Tabachnick & Fidell, 2007).  
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Regression analyses conducted on all assessments, ignoring that some represent 

the same individual, underestimates standard errors, increases rates of Type 1 errors, and 

provides incorrect confidence intervals when data are grouped (Cohen, Cohen, West, & 

Aiken, 2003; Geiser, 2010). OLS and regular regression also assume that the intercept 

and slope(s) are the same for all individuals. Although it is possible to add an interaction 

term to allow the parameter to vary based on the level of a secondary variable (e.g., age), 

the variable must be available in the dataset. Such an approach does not allow for 

unmeasured heterogeneity. As aforementioned, this has practical implications because 

unmeasured heterogeneity can lead to additional violations of assumptions (i.e., 

heteroscedasticity and non-independence of the residuals; Garson, 2013) that bias 

parameter estimates, bias the significance test, and fail to address variability in the rate of 

change among individuals. HLM does not ignore the fact that the individual assessments 

are clustered within an individual, and allows for both unmeasured heterogeneity and 

predictors to influence different levels of the HLM analyses.  

In addition, OLS approaches and regular regression are not amenable to several 

characteristics of longitudinal data. For example, they have problems handling unequal 

spacing of measurement and incorporating missing data without list-wise deletion (or 

data imputation). In short, clustered data generally violate statistical assumptions of OLS 

and linear regression, such as independence of observations, homogeneity of the 

regression slopes, and sphericity (Geiser, 2010; Holden, Kelley, & Agarwal, 2008). In 

addition, these analyses ignore the possibility that variables can influence different levels 

of the analyses. As such, traditional approaches are unable to examine random changes in 
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measurement error, hold problematic assumptions such as normality of the data, and 

assume the equality of covariance matrices across measurement (Heck & Thomas, 2009).  

Structural equation modeling (SEM; also referred to as latent curve analysis, 

Muthén & Muthén, 2010) can also model change. SEM creates latent change factors and 

can examine the effect of latent variables on the latent change factor. Importantly, SEM 

generally cannot estimate heteroscedastic models (Heck & Thomas, 2009; Raudenbush & 

Bryk, 2002). Heteroscedastic models occur when time intervals vary between individuals 

and, thus, time-points are essentially unique to each participant. Such unique covariance 

models (which will be present in the current study) cannot be estimated via SEM 

(Raudenbush & Bryk, 2002)
3
.  

SEM growth models differ from HLM models in how they treat (1) time scores 

and (2) regression coefficients. Specifically, time-points are treated as parameters in the 

SEM model whereas they are treated as data in HLM. Second, regression coefficients are 

fixed in SEM. In contrast, HLM analyses can model random-effects. As such, HLM 

allows the researcher to consider unmeasured heterogeneity. As mentioned above, 

unmeasured heterogeneity can occur when the variability of the estimates (e.g., slope) 

varies according to variables not in the dataset and can result in biased parameters (e.g., 

Garson, 2013). SEM also does not distinguish between Level-1 (within individuals) and 

Level-2 models (between individuals; Heck & Thomas, 2009). Only after the model is 

defined can the model be divided into Leve1-1 and Level-2 models. SEM analyses are 

                                                 
3
 SEM does allow for some missing time-points across participants. However, there is an assumption that 

those not assessed at each unique time-point are missing data (Muthén & Muthén, 2010). In the case of data 

with individually-varying time-points (i.e., everyone are assessed at varying time-points), assuming that 

participants are missing an assessment if not measured at each unique time is inappropriate.  Clumping 

would be required (e.g., all those assessed within the first month would be assessed as Time 1) and, 

consequently, would result in some assessments being ignored (e.g., what to do with those who were 

assessed twice at Time 1?). Individually-varying time-points is allowed in HLM analyses. 
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appropriate to examine change; however, they would be inappropriate given the 

characteristics of the data used in the current study (unbalanced data structure, small body 

of research to provide theoretical guidance, etc.).  

There are many advantages to using HLM analyses. HLM can directly model 

change, is useful in analyzing non-normal data, and has few parametric assumptions 

(Garson, 2013; Hox, 2010). HLM does not require balanced data and, thus, is able to 

proceed even if measurements are not available on all participants without case-wide 

deletions (Hox, 2010). Each individual has a separate growth curve, which facilitates 

comparisons of individual trajectories according to group membership or shape of growth 

curves (i.e., Level-1 equation). 

Chapter 5 

Summary and Study Purpose 

To date, there is a paucity of research on how rapidly acute dynamic factors 

actually change (Douglas & Skeem, 2005). In addition, there are few studies using more 

than two time-points that describe the patterns of change in risk-relevant propensities 

among sex offenders (Kruttschnitt et al., 2000). The current study (1) examined the extent 

to which acute dynamic variables (i.e., Acute-2007) change over time, (2) described 

heterogeneity in the pattern of change across offenders, and (3) examined the extent to 

which factors, such as risk level, are related to different patterns of change.  

The purpose of Study 1A was to examine the factor structure and measurement 

invariance of the Acute-2007. The factor analyses were conducted to better understand 

the constructs being assessed by the Acute-2007. The purpose of Study 1B was to further 

examine the construct validity of Acute-2007 scores. Specifically, Study 1B presents the 
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reliability, convergent and discriminant validity, and predictive validity of the Acute-

2007 item and total scores. The purpose of Study 2 was to examine the extent to which 

acute dynamic variables (i.e., Acute-2007) change over time and examine the extent to 

which different patterns of change is associated with factors such as age, risk level, 

offender type, and recidivism.  

A Re-Analysis of Hanson et al. (2007) 

The current dissertation involves a re-analysis of the data presented in Hanson et 

al. (2007), with the recidivism follow-up extended to 2011. The current study provided 

novel information of sex offender change by examining the measurement invariance of a 

risk scale and the heterogeneity of change using a hierarchical linear model. As 

aforementioned, the Hanson et al. (2007) study resulted in the creation of the Stable-2007 

and Acute-2007, new dynamic risk scales for sex offenders. In the current dataset, the 

most recent Acute-2007 (the dependent variable in the current study) was found to have 

strong internal consistency,  = .80 (Hanson et al., 2007) and strong predictive validity 

for sexual (AUC = .72, 95% CI = [.60, .84], n = 707), violent (AUC = .69, 95% CI = [.60, 

.79], n = 669), and any recidivism (AUC = .69, 95% CI = [.63, .75], n = 615; follow-up 

time of up to four years).  

Hypotheses 

Validity hypotheses (Study 1A and 1B). Based on the theories reviewed above, 

it was expected that two factors would emerge from the exploratory factor analyses: one 

representing items indicative of an approach trajectory towards offending (e.g., Ward & 

Hudson, 1998, 2000; Ward et al., 1998) and one representing an emotional 

collapse/avoidant trajectory towards offending (Pithers et al., 1983). The Approach factor 



OFFENDER CHANGE  58 

 

was expected to be composed of items representing the approach offenders (Ward & 

Hudson, 1998, 2000; Ward et al., 1998) and fixated offenders (Hudson et al., 1992), in 

which offenders actively pursue offending. These offenders are theorized to be more 

persistent and antisocial. The items of the approach scores can be interpreted as 

behavioural indicators of the offenders’ intention to sexually reoffend (e.g., increasing 

their access to victims). 

 In contrast, the Collapse factor was expected to be composed of items 

representing Pithers et al.’s (1983) conception of sex offenders. Similar to regressed 

(Hudson et al., 1992) and avoidant sex offenders (Ward & Hudson, 2000), Pithers et al. 

describes sex offenders as having the goal of avoiding offending but under-regulate their 

behaviours and emotions, use ineffective strategies, and offend during periods of high 

stress. The Collapse factor can be seen as an indicator of ineffective coping skills. The 

hypothesized item loadings are presented in Figure 5.  

 

Figure 5. Item loadings of the two hypothetical factors of the Acute-2007. 

Although it was hypothesized that scores on these factors would change across 

time, it was expected that the factor structure, factor loadings, and item thresholds would 

be consistent across time. In other words, it was expected that the Acute-2007 would be 

Victim access 

Sexual pre-
occupation 

Rejection of 
supervision 

Hostility 

Approach Emotional 
collapse 

Substance 
abuse 

Collapse of 
social supports 

Collapse 



OFFENDER CHANGE  59 

 

assessing the same construct through time. It was further expected that the Approach 

factor would be more predictive of sexual recidivism than the Collapse factor, with the 

latter being more predictive of any recidivism given that Approach items are mostly 

comprised of risk factors for sexual recidivism (e.g., sexual preoccupation) and Collapse 

factor is comprised of more general risk factors for recidivism. These hypotheses were in 

part informed by previous analyses using different statistical methods of the same dataset 

(Hanson et al., 2007). 

Change hypotheses: Level-1 (Study 2). Consistent with previous studies (e.g., 

Brown, 2002; Brown et al., 2009), it was predicted that there would be a general decrease 

in indicators of criminality (e.g., rejection of supervision, substance abuse) with time. 

Parallel to this general decreasing trend, however, it was expected that recidivists would 

have higher acute risk factors than non-recidivists (e.g., Quinsey et al., 2006). There is 

only one study that has examined trajectories (Lussier & Davies, 2011) among sex 

offenders, which has found heterogeneity (see Appendix C for critique of semi-

parametric group-based methodology used in trajectory research). As such, it was 

expected that the study would find that sex offenders have different patterns of change. In 

other words, it was expected that the rate of change (i.e., slope) would differ between sex 

offenders, with most showing a decreasing trend on the Acute-2007 assessments, 

regardless of their intercept (i.e., initial score on the Acute-2007). It was also expected 

that there would be variability in the intercept (i.e., sex offenders will differ on their first 

Acute-2007 assessment).  

Change hypotheses: Level-2 (Study 2). The analyses examining the extent to 

which key variables are related to different growth trajectories among sex offenders were 
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exploratory in nature. Although it was expected that the first assessment of the Acute-

2007 (i.e., intercept) would be positively correlated to other risk scales, there were no 

hypotheses as to the influence of sex offender type, age, risk level, and supervision 

officers on the patterns of change (i.e., slopes) of sex offenders. 

Hypotheses on recidivism (Study 1 and 2). Based on previous findings using the 

same dataset (Hanson et al., 2007), it was expected that Approach scores would better 

predict sexual reoffending compared to the Collapse scores. In addition, it was 

hypothesized that the Collapse scores would better predict general recidivism. It was 

expected that change on the Acute-2007 total scores would predict recidivism (e.g., Olver 

et al., 2007). Specifically, it was hypothesized that more recent assessments, after 

controlling for initial scores, would improve the prediction of sexual, violent, and any 

recidivism.  

Chapter 6 

Study 1A: Factor Structure and Measurement Invariance of the Acute-2007 

The purpose of Study 1A was to better understand the measurement properties 

and construct validity of Acute-2007 scores by examining the factor structure and 

measurement invariance of the Acute-2007. If there was violation of measurement 

invariance (i.e., measurement non-invariance or partial measurement invariance), the 

change in Acute-2007 scores (Study 2) could not be assumed to reflect true change. 

Rather change could be due, in part, to measurement error (i.e., partial measurement 

invariance) and, in cases of measurement non-invariance, certainly due to measurement 

error.  
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Method 

Participants 

The sample was drawn from the Dynamic Supervision Project (Hanson et al., 

2007) and included sex offenders that were starting a period of community supervision 

(i.e., parole or probation) between 2001 and 2005 (Mdn year = 2002) across Canada, 

Alaska, and Iowa. Participants included 317 adult male sexual offenders being supervised 

in the community when the Acute-2007 assessments were completed. Each offender had 

at least three Acute-2007 assessments scored every two months after release, during a 

follow-up period of 6 months (i.e., 3 time-points; T11 to 2 months, T23 to 4 months, T35 to 6 months). 

Figure 6 presents the participant flow chart. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Participant flow chart for Study 1. 

N = 744 from Hanson et al. (2007) 

with complete Acute-2007 scores 

N = 741 

Removed females (n = 5) 

N = 734 

Acute-2007 scored prior to being 

at-risk in the community (n = 7) 

At least 3 Acute-2007 scored at 

Time 11 to 2 months, Time 23 to 4 

months, and Time 35 to 6 months 

N = 317 

N = 749 from Hanson et al. (2007) 

with Acute-2007 assessments 

Removed assessments missing 

Acute-2007 items (n = 3) 
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Of the cases where it was possible to identify their index offences, most 

participants received a provincial sentence (whether custodial or community sentence; 

95%, n = 123). Only a minority had received a federal sentence prior to being release 

back into the community (5%, n = 13). Of those who received a custodial sentence, 

sentence length was on average 15.1 months (SD = 16.9, n = 123). One-sixth of the 

participants were identified as Aboriginal (16.9%; 53/314). Most participants were 

extrafamilial child molesters (32%; 96/303) or rapists (34%; 103/303); the remaining 

participants were either incest offenders (12%; 37/303), non-contact offenders (12%; 

38/303), or mixed offenders (i.e., 10% had both child and adult victims; 29/303). Table 7 

provides the descriptive information of the sample.  

Table 7 

Descriptive Information for the Sample 

Variable M (SD) % (n/N) 

Demographic   

   Age (n = 317) 37.9 (12.3)  

   Total number of victims (n = 316) 2.53 (2.19)  

   Aboriginal status  16.9% (53/314) 

   Prior sentencing dates  28.7% (91/317) 

   Prior sex convictions  54.9% (174/317) 

   Prior non-sexual violence convictions  32.8% (104/317) 

Risk Scales   

   Stable-2007
a 
(n = 248) 9.09 (5.38)  

   RRASOR (n = 317) 2.15 (1.24)  

   Static-99R (n = 317) 3.89 (2.11)  

   Static-2002R (n = 317) 5.00 (2.19)  

Psychological   

   Developmental delayed  8.4% (26/309) 

   Major mental illness  14.5% (45/310) 

Note. Sample size fluctuates as a function of missing data.  
a
 Score on first Stable-2007 assessment 

Selection criteria. Measurement invariance analyses required set time periods 

(e.g., T1month, T2months, Timonths) and no missing data on Acute-2007 items. The current 
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dataset, however, had different assessment dates and different numbers of assessments 

per participant. Specifically, probation officers generally completed the Acute-2007 

every time they saw the participant and, therefore, the number of assessments and date of 

assessment varied for each participant. Interestingly, the number of assessments and the 

rate of Acute-2007 assessments (i.e., number of Acute-2007 assessments ÷ time since 

first and last assessment) was not related to risk as assessed by the Static-99R (r = -.05 

and r = .09, respectively). 

Two options were available to examine measurement invariance. The first was to 

use estimation procedures to impute missing data so that all offenders had data on each 

time-point. The second option was to group time-points (e.g., T1 to 2 months, T3 to 4 months, Ti) 

in a way that would result in the fewest number of missing data and would not require a 

large number of estimation for missing data. Grouping time-points was preferred because 

the number of “missing” data would be large for some participants given the range in the 

number of Acute-2007 assessments (some offenders were seen more often than others). 

In addition, estimating missing data could be problematic given that the construct validity 

of the Acute-2007 has not yet been well established and there were insufficient measures 

of similar constructs available in the dataset to allow for a robust estimation of the 

missing data. 

As a compromise between too narrow and too broad of a grouping, the following 

three time-points were selected: 1 to 2 months (time-point 1), 3 to 4 months (time-point 

2), and 5 to 6 months (time-point 3) after being at risk in the community (see Table 8). In 

some cases, offenders had more than one Acute-2007 assessment per time-point and a 
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random assessment was selected (rather than systematically choosing the first, last, 

midpoint or taking an average of the assessments). 

Table 8 

Sample Sizes for Possible Time-Points 

Time-Points n 

1, 2, and 3 months after release 188 

1-2, 3-4, and 5-6 months after release 317 

1-3, 4-6, and 7-9 months after release 334 

 

Measures 

Acute-2007. The Acute-2007 (Hanson et al., 2007) is an interview- and file-

review based instrument designed to assess acute dynamic (i.e., rapidly changing) risk 

factors for sexual recidivism. Items are scored on a 4-point scale ranging from “0 – no 

problem,” “1 – maybe/some,” “2 – yes, definite problem,” and “3 – intervene now” (see 

Appendix B for coding sheet and scoring guidelines). Items include (1) access to victims, 

(2) emotional collapse, (3) collapse of social supports, (4) hostility, (5) rejection of 

supervision, (6) sexual preoccupations, and (7) substance abuse. Scores range from 0 to 

21, with higher scores indicating a higher likelihood of recidivism.  

Data Analyses 

Exploratory Factor Analyses (EFA). The first set of analyses involved 

conducting EFA on the seven items of the Acute-2007 scale (Hanson et al., 2007) for the 

three separate time-points. These separate EFA analyses were conducted to better 

understand the measurement properties and construct validity of the Acute-2007. 

Specifically, the EFA analyses were conducted to examine the consistency of the factor 
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structure across time and to inform the number of factors expected in the longitudinal 

exploratory factor analysis (explained below).  

The Acute-2007 items are rated on an ordinal scale (i.e., “0 – no problem”, “1 – 

maybe/some”, “2 – yes, definite problem” and “3 – intervene now”) and, as such, factor 

analyses based on Pearson’s correlation coefficients would not have been appropriate; 

polychoric correlation matrices are more appropriate when analyzing ordinal data 

(Brown, 2006; Holgado-Tello, Chacón-Moscoso, Barbero-Garcia, & Vila-Abad, 2010; 

O’Connor, 2009). Specifically, polychoric correlations are more stable and robust 

correlation estimators than Pearson’s product-moment correlations when factor analyzing 

ordinal data (Flora & Curran, 2004; Holgado-Tello et al., 2010). Unlike Pearson’s 

correlations, which are computed based on the observed data, polychoric correlations 

estimate the relationship between two theorized normally distributed continuous latent 

variables from two observed ordinal variables (Flora & Curran, 2004; Holgado-Tello et 

al., 2010). 

Despite ordinal data theoretically measuring a continuous construct, the 

categorical restrictions imposed by ordinal scales reduce data variability, thus restricting 

the possible range of the correlation coefficient. As a result, the correlation coefficients 

are attenuated when using Pearson’s r on ordinal variables compared to when using 

polychoric correlations (Brown, 2006; Flora & Curran, 2004; Holgado et al., 2010). 

Restricted correlations, in turn, lead to underestimated factor loadings and decreased 

precision (Brown, 2006; Holgado-Tello et al., 2010). 

Babchishin and Helmus (2013) examined the relationship between restriction of 

range and the size of the correlation coefficients, using a large dataset of 64,605 
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offenders. Specifically, the study examined the relationship between the distribution of 

the data and the correlation coefficients. Variables included one overall risk scale and a 

series of dichotomous (yes/no) risk factors. Babchishin and Helmus found that Pearson’s 

r correlations decrease as the endorsement rate (or base rate) of the dichotomous item 

deviates from a 50/50 split. As can be seen in Figure 7, Pearson correlations are truncated 

to around r = .20 when dichotomous items have a base rate less than 10% or greater than 

90% (deviation of 40 or more). This is not found when using polychoric correlations. 

Factor extraction and rotation. MPlus version 6.12 (Muthén & Muthén, 2010) 

was used to conduct the exploratory factor analyses on polychoric correlation 

coefficients. Factors were extracted using the Weighted Least Square (WLSMV) method 

(suitable for ordinal data, Muthén & Muthén, 2010; Schmitt, 2011) and factors were 

rotated using an orthogonal rotation method (Geomin orthogonal), which can be used for 

uncorrelated factors. Of note, the factors were first rotated using an oblique rotation 

method (Geomin oblique), which allows for correlations between factors (Costello & 

Osborne, 2005; Fabrigar, Wegener, MacCallum, & Shahan, 1999; Russell, 2002; Schmitt, 

2011). The factor analyses found that the factors were actually not meaningfully 

correlated (e.g., two-factor model for time-point 11 to 2 months, r = .125) and, as such, an 

orthogonal rotation was utilized for all subsequent factor analyses. 
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Figure 7. Data-points represent a correlation coefficient between a scale and a yes/no item on over 60,000 offenders. The x-axis 

represents the deviation from a 50% base rate; with 0 representing a base rate of 50%. Positive and negative signs of the correlations 

have been removed for simplicity sake. Figures replicated from Babchishin & Helmus, 2013. 
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Factor retention. Three factor retention methods were used to inform the number 

of factors to retain: (1) Kaiser’s Criterion (i.e., keeping the number of factors with 

eigenvalues greater than 1.00), (2) Parallel Analysis, and (3) Velicer’s Minimum Average 

Partial (MAP) test. The Kaiser’s Criterion is a longstanding retention method; however, 

more objective methods have been recently developed and are recommended (e.g., 

Schmidt, 2011). Parallel analysis provides a comparison of eigenvalues from the original 

dataset to the eigenvalues from 5,000 randomly generated datasets. The purpose is to 

determine the number of eigenvalues in the original dataset that are larger than the 

eigenvalues generated by chance alone. The number of factors to retain when using the 

MAP test is based on the amount of systematic variance relative to unsystematic variance 

that is present in the correlation matrix after each factor has been extracted. Specifically, 

the average squared partial correlation is computed after each factor is extracted from the 

correlation matrix (up to the number of variables – 1) and the factor structure that results 

in the smallest average squared partial correlation is retained (O’Connor, 2000).  

Each factor retention method has advantages and disadvantages and using 

multiple factor retention methods is recommended (Henson & Roberts, 2006). Of the 

three retention methods, parallel analysis and the MAP test are the least subjective 

methods because they are statistically based and, as a result, were given more weight 

when deciding on the number of factors to retain. 

Factor structure fit. Once the number of factors to retain had been determined, 

the overall factor structure fit was assessed using fit indices. The Root Mean Square Error 

of Approximation (RMSEA) assesses the lack of fit in a factor structure relative to a 

perfect factor structure (Tabachnick & Fidell, 2007), and generally should not exceed 
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0.08 (Morin, Marsh, & Nagengast, 2013). The Comparative Fit Index (CFI) and the 

Tucker-Lewis Index (TLI) both assess the factor structure fit relative to a baseline model 

(χ
2 

differences); generally, values above  .90 indicate good fit and values above .95 

indicate great fit (Brown, 2006).  

Standardized factor loadings. Items are conventionally sorted into their 

respective factors using the magnitude of the factor loadings (Tabachnick & Fidell, 

2007). Typically, items with factor loadings of .30 to .40 or greater are said to load onto a 

particular factor (Cudeck & O’Dell, 1994; Schmitt & Sass, 2011). In addition to using 

this guideline, standardized factor loadings were used to assess whether an item loaded 

significantly onto a particular factor (Cudeck & O’Dell, 1994; Schmitt, 2011; Schmitt & 

Sass, 2011). This approach not only takes the magnitude of the factor loadings into 

consideration but also the standard errors of the factor loadings. To determine statistical 

significance and protect against Type 1 error, a correction procedure was used (Cudeck & 

O’Dell, 1994; Schmitt, 2011). Specifically, the Z-score associated with a corrected α 

level was used to determine the statistical significance of factor loadings.  

The corrected significance level is computed as 
*
 = /du, where  is the initial 

significance level and du = im – m(m-1), with i equal to the number of variables and m 

equal to the number of factors. For example, in the case of a factor analysis on seven 

items providing two factors the corrected  (*), d  = (7*2) – (2[2–1]) = 12 and 
*
 = 

.05/12 = .00417, which is associated with Z of 2.86. In this example, a standardized factor 

loading above ± 2.86 can be said to be significantly loading on the particular factor.  

Exploratory Structural Equation Modeling (ESEM). ESEM (Asparouhov & 

Muthén, 2009; Marsh et al., 2009, 2010) integrates features of EFA, Confirmatory Factor 
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Analysis (CFA), and SEM to allow for many new analyses, such as longitudinal EFA. A 

longitudinal EFA was conducted to examine the factor structure of the Acute-2007 using 

multiple time-points and to test for measurement invariance in the Acute-2007. As 

aforementioned, a measure is said to be measurement invariant if it is assessing the 

construct(s) in the same way across time.  

There are several parameters that can be tested for measurement invariances 

(Asparouhov & Muthén, 2009). The current study examined the extent to which factor 

loadings and thresholds were invariant as these are the most pertinent to the research 

questions. The purpose of the measurement invariance analyses was to examine whether 

the Acute-2007 meets the assumption of measurement invariance, a preliminary first step 

before examining change in the Acute-2007 (Study 2 of the current dissertation). If factor 

loadings and item thresholds are invariant over time, then change on the Acute-2007 

scores can be interpreted as change in the latent construct(s). If the factor loadings are 

non-invariant (varies across time-points), then the nature of the factors actually changes 

with time. 

Factor loadings and item thresholds. Varying factor loadings suggest that the 

underlying factors of the Acute-2007 are not measuring the same constructs and varying 

item thresholds suggest that the indicators (i.e., items) are not functioning the same 

through time.  

Each Acute-2007 item has three thresholds (number of possible responses – 1 or, 

in the case of the Acute-2007, 4 – 1 = 3). A threshold represents the change in the 

difficulty in obtaining a score for one response level of the item (e.g., “no problem”) 

compared to the adjacent response level (e.g., “maybe/some problem”). For example, 
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Threshold τ3; time 2; threshold 1 represents for item 3 (social collapse) at time 2, the difficulty 

level of scoring “1 – maybe/some” compared to “0 – no problem” when the value of the 

latent variable (Ƞ) is zero. If the item thresholds are non-invariant (also called Differential 

Item Functioning), then this would indicate that at least a subset of the items are not 

functioning the same across time. As such, choosing a different subset of items or a new 

sample of items would provide different results. In contrast, if the item thresholds are 

stable across time, it can be assumed that mean differences in the latent construct causes 

mean differences in the items (Marsh et al., 2010). Unlike in the case of continuous 

variables in which these two parameters (i.e., factor loadings and item thresholds) can be 

examined separately, categorical variables require both thresholds and factor loadings to 

be either fixed (or freed) in tandem (Muthén & Muthén, 2010).  

Testing for measurement invariance. Testing for measurement invariance 

involves comparing the model fit of the factor analysis in which the relevant parameters 

are fixed to be invariant to the model fit of the factor analysis in which the relevant 

parameters are not required to be fixed (i.e., free parameters; see Table 9).  

In the current dissertation, there are two parameters from equation 1 and 2 

(explained below) that should be invariant in order for the assumption of measurement 

invariance to be maintained: the factor loadings and the item thresholds. To the extent 

that these two parameters vary across time, changes over time cannot be allocated, at 

least fully, to true change in the individual. The model fit of two models need to be 

compared to test for measurement invariance (see Table 9). 
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Table 9 

Models to be Tested to Examine Measurement Invariance of the Acute-2007 

Invariance Type Definition Model 

Pattern  No equality constraints for parameters. Used as baseline 

model to compare more restrictive models. Specifically, 

(1) thresholds and factor loadings are allowed to vary 

across groups, (2) residual variance is fixed at one for each 

time-point, and (3) factor means are fixed at zero for each 

time-point 

A 

Strong/Scalar Loadings and item threshold are invariant. Specifically, (1) 

thresholds and factor loadings are constrained to be equal 

across time-points, (2) residual variance is fixed at one for 

one time-point, and (3) factor means is fixed at zero for 

one time-point 

B 

Note. In both models, correlations between the items are allowed across the three time-

points. 

 

Two main equations. There are two main sets of equations for ESEM; one for 

each dependent variable and each latent factor. Each are briefly explained below, and the 

practical importance of these equations to the current sets of analyses is highlighted. The 

equation for each dependent variable (Y*) is 

Y* = τ + λη + KX + Ɛ   (1) 

Where tau (τ) is a vector of thresholds, lambda (λ) a vector of factor loadings, eta 

(η) a vector of latent variables, KX is a vector of Y on X regression coefficients, and 

epsilon (Ɛ) a vector of residuals for Y. Those familiar with linear regression, will find this 

formula similar to Y = a + bX + e, in which a predicted value of the dependent variable is 

computed as intercept + slope*independent variable (or Y on X regression coefficients) + 

error. However, unlike predicting a value of the dependent variable for linear regression, 



OFFENDER CHANGE  73 

 

equation 1 refers to vectors rather than a single number and includes a parameter specific 

to the factor analysis (i.e., vector of factor loadings * vector of latent variables or λη). In 

addition, in the case of models that include categorical variables, the equation includes 

thresholds rather than intercepts. There are three thresholds to be estimated for each 

Acute-2007 item (number of response – 1). For example, τ1; time 1; threshold 1 represents for 

item 1 (victim access) at time 1, the difficulty level of scoring “1 – maybe/some” 

compared to “0 – no problem” when the value of the latent variable (η) is zero. 

The second main equation for ESEM is used to predict the value of the latent 

variable (η) and similarly is an extension of linear regression, save that parameters 

represents vectors rather than a single number. 

η = ɑ + Bη + ΓX + ζ      (2) 

Where alpha (ɑ) is a vector of the latent thresholds, B is a matrix of eta (η) on eta 

(η) regression coefficient, Γ is a vector of η on X regression coefficients, and ζ is a vector 

of latent variable residuals. This formula is also similar to the linear regression equation, 

with the exception of predicting a latent factor score (rather than the observed dependent 

variable) and including vectors.  

Decisions rules for ESEM. Table 10 lists each step and the decisions used in this 

study, which follow recommendations by the developers of ESEM (Asparouhov & 

Muthén, 2009; Marsh et al., 2010; Morin et al., 2013). Of note, correlated uniqueness 

(CU) represents the variance components associated with two different items in the same 

factor. CUs are not usually included as parameters in the ESEM; however, when applying 

ESEM to longitudinal data there is likely going to be correlations between CUs of the 

same item administered at different time-points. These correlations are not fully 
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explained by the correlations between factors and, as such, not allowing for CUs could 

bias parameters (usually by systematically reducing error; Marsh et al., 2010). Therefore, 

CUs were added to the model. 

Table 10 

Decisions Rules for ESEM 

Steps Decision 

1. Select EFA or CFA  Used EFA rather than CFA model and, as 

such, ESEM is estimating a constrained 

factor structure 

2. Select the parameter constraints  Two models, described in Table 9, were 

tested to examine whether the assumption of 

measurement invariance held 

3. Select correlation coefficients  Polychoric correlations 

4. Include correlated uniqueness (CU) The same items administered at different 

time-point were allowed to be correlated 

5. Select the factor rotation Oblique Geomin 

6. Select a starting values of  Ɛ for the 

estimation process to protect against 

non-convergence and local 

minimums in the rotation 

algorithms  

Ɛ value of .0001  

7. Select the estimation method WLSMV and Theta estimation was utilized 

Note. The steps presented above follows recommendations by Asparouhov and Muthén 

(2009), Marsh and colleagues (2010), and Morin and colleagues (2013). More detailed 

explanation of each decision rules are provided by these authors. 

 

Which model provides a better fit? To test if there is violation of invariant factor 

loadings and item thresholds, Model A (model which allows factor loadings and 

thresholds to vary) is compared to Model B (model which does not allow the factor 

loadings and thresholds to vary). If Model B is superior or equivalent, then it can be 

concluded that the factor loadings and item thresholds do not vary across time (Morin et 

al., 2013).  
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Several sample-size independent fit indices were examined in order to select the 

superior model (Morin et al., 2013), including the Root Mean Square Error of 

Approximation (RMSEA), Comparative Fit Index (CFI), and Tucker-Lewis Index (TLI). 

The changes (Δ) in these indices are used to judge whether one model is superior to the 

other. A ΔCFI of less than .01 or a ΔRMSEA of less than .015 provides sufficient support 

to choose the parsimonious (i.e., more constrained) model (Chen, 2007). Model A and B 

are nested, with the more constrained model (Model B; the model with more fixed 

parameters) nested in the less constrained model (with more parameters allowed to vary). 

The Δχ
2
 is widely utilized and normally computed by subtracting the chi-square of the 

least constrained model from the model that included more constraints (e.g., more 

parameters sets as invariant). However, the Acute-2007 uses categorical variables and 

thus uses a different estimation model (WLSMV rather than maximum likelihood) in 

which the Δχ
2 

does not actually follow a χ
2 

distribution. As such, the necessary correction 

for Δχ
2
 and its associated degrees of freedom was used (i.e., DIFFTEST from Muthén & 

Muthén, 2010).  

Results 

Exploratory Factor Analyses  

Analyses were conducted with Mplus (Version 6.12; Muthén & Muthén, 2011) 

and included 317 male sex offenders. The first set of analyses included an EFA on the 

seven items of the Acute-2007 scale (Hanson et al., 2007) for each the three time-points, 

using polychoric correlations. These separate EFA analyses were conducted to examine 

the consistency of the factor structure (i.e., number of factors) of the Acute-2007. 

Appendix D presents the item frequencies and the correlations between items for each 
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time-point. Correlations between items ranged from -.04 to .54 (Mdn r = .30) for time-

point 1, from .15 to .68 (Mdn r = .38) for time-point 2, and from .12 to .66 (Mdn r = .44) 

for time-point 3. The items were positively skewed at each time-point, with most 

offenders scoring “no problem” on the Acute-2007 scores. 

Factor retention. The number of factors retained was based on three factor 

retention methods: (1) Kaiser’s Criterion, (2) Parallel Analysis, and (3) Velicer’s MAP 

test. Table 11 presents the conclusion of each of these decision rules for the factor 

analyses. For each time-point, a one-factor model was supported. 

Table 11 

Decisions Rules for Factor Retention 

Time-Point Kaiser’s 

criterion 

Parallel 

Analysis 

MAP test Decision 

 Number of Factors  

T1to2 2 1 1 1 

T3to4 1 1 1 1 

T5to6 2 1 1 1 

 

Factor structure fit. The overall factor structure fit was assessed using fit indices 

that are sample size independent, including the Root Mean Square Error of 

Approximation (RMSEA), the Comparative Fit Index (CFI), and the Tucker-Lewis Index 

(TLI). The fit indices suggested that the one-factor model provided good fit (see Table 

12). Minor differences in fit indices can be observed, with better fit found in the last time-

point (5 to 6 months).  
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Table 12 

Fit Indices for the One-Factor Model 

Time-Point RMSEA [95% CI] CFI TLI 

T1to2 .080 [.053, .108] .920 .880 

T3to4 .086 [.060, .114] .948 .921 

T5to6 .078 [.050, .106] .960 .940 

Note. RMSEA = Root Mean Square Error. CFI = Comparative Fit Indices. TLI = Tucker-

Lewis Index. RMSEA values smaller than .08 suggest good fit. For both the CFI and TLI, 

values greater than .90 and .95 reflect good and great fit, respectively.  

 

Standardized factor loadings. Standardized factor loadings were used to assess 

whether an item loaded onto the factor (Cudeck & O’Dell, 1994; Schmitt, 2011; Schmitt 

& Sass, 2011). Given that one factor was found in the current analyses, the Z-score 

associated with 
*
/7 (p = .00714) was 2.69. All standardized loadings were above the 

critical Z and ranged from 3.3 to 18.5 and, hence, they significantly loaded on the one 

factor. Table 13 provides the unstandardized loadings. Interestingly, the eigenvalue of the 

first factor (i.e., the amount of variance explained) increased with time. The factor 

loadings were larger also in the second and third time-point compared to the first time-

point. 

Table 13 

Factor Loadings (Ʌ) Across Time-Points 

Item 

Time 11 to 2 months  Time 23 to 4 months Time 35 to 6 months 

Ʌ (SE) Ʌ (SE) Ʌ (SE) 

Victim access 0.51 (0.06) 0.60 (0.05) 0.60 (0.05) 

Emotional collapse 0.67 (0.06) 0.69 (0.05) 0.78 (0.05) 

Social collapse 0.60 (0.07) 0.72 (0.06) 0.64 (0.06) 

Hostility 0.68 (0.06) 0.80 (0.05) 0.78 (0.06) 

Substance abuse 0.36 (0.08) 0.28 (0.08) 0.42 (0.06) 

Sexual preoccupation 0.59 (0.08) 0.71 (0.06) 0.68 (0.06) 

Rejection of supervision 0.71 (0.06) 0.79 (0.04) 0.76 (0.05) 

Eigenvalue for 1
rst

 

factor 

2.98  3.52  3.57  
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EFA on the First Acute-2007 Assessment for All Participants 

Appendix E presents an exploratory factor analysis that was conducted on the first 

Acute-2007 assessment. A larger sample size (n = 705) was obtained because offenders 

were included as long as they had at least one Acute-2007 assessment after being at risk 

in the community. The timing of the Acute-2007 assessment was also flexible; the first 

Acute-2007 assessment did not need to be scored within the first two months of being at 

risk in the community. This EFA also supported a one-factor model for the Acute-2007
4
.  

Measurement Invariance  

The factor analyses supported a one-factor model. Specifically, the EFAs found 

that a one-factor model was appropriate for the Acute-2007 and was found to be 

consistent through time. The next steps of analyses examined if there were violations of 

invariant factor loadings (Ʌ) and item thresholds (τ). If the model that allows the 

parameters (i.e., factor loadings and thresholds) to vary provided better fit to the data than 

the model that does not allow the parameters to vary, then it can be concluded that the 

parameters are non-invariant and indeed vary across time-points. 

 Model A (model which does not allow the factor loadings and thresholds to vary) 

was compared to Model B (model which allows the factor loadings and thresholds to 

vary). As can be seen in Table 14, the first model (fixing loadings and thresholds to be 

invariant) provided better fit.  

  

                                                 
4
 Appendix F presents the EFA analyses for the alternative time-points (T11 to 3 months, T24 to 6 months, and T37 to 

9 months); the three EFAs T11 to 3 months to T37 to 9 months also supported a one-factor model. 
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Table 14 

ESEM Model Comparisons 

Model RMSEA [95% CI] CFI TLI χ
2
 (df) 

Model A - Non-Invariant .041 [.030, .051] .980 .974  

Model B - Invariant .035 [.024, .044] .983 .982  

Change in Indices .006 .003 .008 26.64 (34)
a
 

 

Note. A ΔCFI of less than .01 or a ΔRMSEA of less than .015 provides sufficient support 

to choose the parsimonious model (i.e., more constrained model).  
a
 The invariant model does not provide a significantly worst fit from the non-invariant, p 

= .812 

 

Given that the factor loadings and thresholds do not vary across time, the 

assumption of measurement invariance was maintained (see Figure 8).  

 

Figure 8. Factor loadings of the Acute-2007 across time-points. 

  ■   Time point 1(1 to 2 months) 

 ▲  Time point 2(3 to 2 months) 

  ●   Time point 3(5 to 6 months) 

  *   Overall (ESEM) 
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In addition, the factor loadings of the ESEM that constrained the factor loadings 

to be invariant provided a fair representation of the factor loadings over time (see Table 

15). Appendix F presents the ESEM analyses for the alternative time-points (T11 to 3 months, 

T24 to 6 months, and T37 to 9 months); measurement invariance was also maintained using these 

alternative time-points. 

Table 15 

Factor Loadings (Ʌ) of the Acute-2007 

 Ʌ (SE) 

Victim access .62 (.05) 

Emotional collapse .78 (.05) 

Social collapse .68 (.05) 

Hostility .97 (.04) 

Substance abuse .29 (.06) 

Sexual preoccupation .86 (.05) 

Rejection of supervision 1.09
a 

(.05) 

Note. From ESEM requiring invariance of factor loadings and item thresholds. 
a
Factor loadings can be more than 1 because polychoric correlations, which utilizes 

estimation procedures, were used.  

 

Study 1B: Construct Validity of the Acute-2007 

Despite hypotheses and past analyses suggesting that the Acute-2007 was 

comprised of two factors (e.g., Hanson et al., 2007), the factor analyses identified a one-

factor model. Although the overall factor structure informs construct validity, the 

paramount purpose of the Acute-2007 is the prediction of recidivism and, hence, it is 

important to examine whether a subset of its item are differentially associated with 

different types of recidivism. It is also possible that a small number of items (i.e., the 

Acute-2007 is comprised of 7 items) resulted in under-factoring in Study 1A. 

Specifically, there should be at least five items for each expected factor (e.g., Kline, 

2013). One way to examine if the Acute-2007 is indeed multidimensional is to examine 
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the convergent validity of the items and total scores to see if there are differential patterns 

of findings (Kline, 2013). As such, convergent validity analyses presented in Study 1B 

and the change analyses in Study 2 were conducted on the total scores as well as 

emotional collapse and approach factor scores.  

The purpose of Study 1B was to further examine the construct validity of Acute-

2007 scores and examine if there is evidence to suggest that the subscales presented in 

Hanson et al. (2007) represent unique factors. Study 1B presents the reliability, 

convergent and discriminant validity, and predictive validity of the Acute-2007 items, 

emotional collapse scores, approach scores, and the Acute-2007 total scores. 

Method 

Participants 

 The same participants from Study 1A were used in Study 1B (N = 317). 

Measures 

 In addition to the Acute-2007 (described in Study 1A), the items of the Acute-

2007 and total scores were correlated with risk assessment scores, psychological 

variables, and demographic variables. The Collapse score was computed by summing the 

emotional collapse, collapse of social supports, and substance abuse items of the Acute-

2007. The Approach score was computed by summing the access to victims, hostility, 

rejection of supervision, and sexual preoccupations items of the Acute-2007.  

Rapid Risk Assessment for Sex Offence Recidivism (RRASOR). The 

RRASOR is an actuarial scale designed to measure risk of sexual recidivism among adult 

male sex offenders (Hanson, 1997) based on static risk factors. Total scores range from 0 

to 6, with a higher score indicating greater risk of sexual recidivism. The RRASOR is a 
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subset of four items of Static-99R and, for the purpose of the current study, the items of 

Static-99R were used to compute the RRASOR. 

The coding rules for the items of the RRASOR and Static-99 are identical with 

the exception of prior sexual offences. Specifically, unlike the RRASOR, the coding rules 

of Static-99 do not count pseudo-recidivism as additional offences for prior sexual 

offences. Pseudo-recidivism occurs when offenders have additional charges for crimes 

they committed before they were apprehended for the current offence. In RRASOR, these 

new charges are coded as recidivism (or in the case of priors, as separate offences) 

whereas in Static-99 they are included in the current offence (or clustered with other 

offences). Pseudo-recidivism is estimated to affect approximately 5% of offenders 

(Phenix, Doren, Helmus, Hanson, & Thornton, 2009) and, hence, the difference between 

using the item scoring rules of Static-99 rather than RRASOR is expected to be minimal.  

In the sample used to create the RRASOR, it was found to differentiate sexual 

recidivists from non-recidivists, AUC= .71 (Hanson, 1997). A meta-analysis conducted 

by Hanson and Morton-Bourgon (2009) found that the RRASOR showed similar, 

although slightly smaller effects, when averaged across 34 diverse follow-up studies 

(weighted mean d = 0.60, 95% CI [0.54, 0.65], N = 11,031; this translates to an AUC of 

.66, 95% CI [.65, .68]).  

Static-99R. The Static-99R is a 10-item actuarial measure that assesses 

recidivism risk of sex offenders based on static risk factors. The items and scoring rules 

of Static-99R are identical to those of Static-99 (Hanson & Thornton, 2000), with the 

exception of updated age weights (see Helmus, Thornton, Hanson, & Babchishin, 2012). 

A recent meta-analysis found a moderate relationship between Static-99R and sexual 
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recidivism (AUC = 0.69, 95% CI [0.66, 0.72], k = 22, n = 8,055; Helmus, Hanson, 

Thornton, Babchishin, & Harris, 2012). In addition, Babchishin, Blais, and Helmus 

(2012b) found that the Static-99R total score and items predicted sexual recidivism with 

similar levels of accuracy for Aboriginal and non-Aboriginal sex offenders. Whereas the 

RRASOR assesses indicators of sexual deviancy and age, the Static-99R assess sexual 

deviancy indicators, general criminality indicators, as well as age (Babchishin, Hanson, 

& Helmus, 2012c). 

Static-2002R. The Static-2002R is a 14-item actuarial measure that assesses 

recidivism risk of sex offenders. The items are identical to Static-2002 (Hanson & 

Thornton, 2003), with the exception of updated age weights (Helmus, Thornton et al., 

2012). Important differences between the Static-99 and Static-2002 are that the Static-

2002 added and altered some items, organized items into meaningful subscales to aid 

interpretation, and has more standardized coding rules. Of note, some research suggests 

that the Static-2002R total score and some of its items may predict sexual recidivism with 

less accuracy for Aboriginal than non-Aboriginal sex offenders (Babchishin et al., 

2012b). 

The Static-2002R has five subscales: age (one item), persistence of sex offending 

(three items), deviant sexual interests (three items), relationship to victims (two items), 

and general criminality (five items). Total scores range from -2 to 13. In an updated 

meta-analysis, Babchishin and colleagues (2012c) found that the Static-2002R had a 

moderate relationship with sexual (AUC = .70, 95% CI [.64, .75], k = 7, N = 2,609), 

violent (AUC = .71, 95% CI [.66, .76], k = 6, N = 2,416), and any (AUC = .73, 95% CI 
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[.67, .78], k = 6, N = 2,416) recidivism. The Static-99R and Static-200R have similar 

levels of predictive accuracy (Babchishin et al., 2012c). 

Stable-2007. The Stable-2007 (Hanson et al., 2007) is an interview- and file-

review based instrument designed to assess dynamic risk factors for sexual recidivism. 

The following items are included in the Stable-2007: (1) significant social influences, (2) 

capacity for relationship stability, (3) emotional identification with children, (4) hostility 

toward women, (5) general social rejection and loneliness, (6) lack of concern for others, 

(7) impulsivity, (8) poor problem solving skills, (9) negative emotionality/hostility, (10) 

sex drive/sex preoccupation, (11) sex as coping, (12) deviant sexual preference, and (13) 

cooperation with supervision. The emotional identification with children item is scored 

only for child molesters with victims aged 13 or less. As such, scores range from 0 to 24 

for rapists and 0 to 26 for child molesters, with higher scores indicating a greater 

likelihood of sexual recidivism.  

Hanson and colleagues found that the Stable-2007 had strong predictive validity 

for sexual recidivism (AUC = .76, 95% CI [.69, .82]). In addition, Hanson et al. (2007) 

found that the Stable-2007 added incrementally to the Static-99 in the prediction of 

sexual recidivism,  = .06, p < .05 (Hanson et al., 2007). Nunes and Babchishin (2012) 

examined the construct validity of a subset of the Stable-2007 items. The correlations 

between the items lovers/intimate partners, general social rejection/loneliness, and 

deviant sexual interest and other measures of similar constructs were examined. Nunes 

and Babchishin (2012) found that these items tend to be associated with the analogous 

measures. Specifically, the lovers/intimate partners item shared 19% of variance with a 

self-report measure of intimacy (r = -.44, 95% CI [-.59, -.26], n = 92), the general social 
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rejection/loneliness item shared 12% of variance with a self-report measure of loneliness 

(r = .34, 95% CI = [.15, .51], n = 90), and the deviant sexual interests item shared 66% of 

the variance with an offence-history-based measure of pedophilic interests (r = .81, 95% 

CI = [.47, .94], n = 13). Participants had a varying number of Stable-2007 assessments, 

however, only the first Stable-2007 assessment was used in the current study. 

Stable-2000. The Stable-2000 preceded the Stable-2007. Compared to the Stable-

2007, it has three additional attitudes items, some differences in item definitions, and 

some differences in rules for computing total scores. Each item is scored on a 3-point 

rating scale: 0 (no problem), 1 (some concern/slight problem), or 2 (present/definite 

concern). However, instead of summing each item to produce the total score (as in the 

Stable-2007), the items comprise six different risk domains, and the highest item in each 

risk domain is summed to calculate the total score. The risk domains include the 

following: (a) significant social influences, (b) intimacy deficits (lovers/intimate partners, 

emotional identification with children, hostility towards women, general social 

rejection/loneliness, and lack of concern for others), (c) sexual self-regulation (sex 

drive/preoccupation, sex as coping, and deviant sexual interests), (d) attitudes supportive 

of sexual assault (sexual entitlement, rape attitudes, and child molester attitudes), (e) 

cooperation with supervision, and (f) general self-regulation (impulsive acts, poor 

cognitive problem solving skills, and negative emotionality/hostility). Total scores on the 

Stable-2000 can range from 0 to 12. Stable-2000 scores have shown moderate predictive 

validity for sexual recidivism (AUC = .66, 95% CI [.59, .72]; Hanson et al., 2007). An 

independent validation of the Stable-2000 yielded similar results (AUC = .68, 95% CI 

[.64, .71]; Saum, 2007). 
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 Importantly, the deviant sexual interests item of the Stable-2000 is scored 

differently than the Stable-2007. Both items reflect sexual interest in, or sexual arousal to, 

illegal, inappropriate, or highly unusual sexual activities (e.g., sexual interest in children, 

non-consenting adults, fetishism, etc.). The scoring of the Stable-2000 item can be based 

on past behaviours or sexual interest assessments (e.g., self-report or phallometric 

testing), whereas the scoring of the Stable-2007 item is more structured and requires the 

assessment of four indicators of sexual deviancy. These indicators include the number of 

sex offence victims, number of deviant victims (e.g., male children), self-reported deviant 

interests, and specialized testing (e.g., phallometric assessment) and the highest score (0, 

1, or 2) on these four indicators of sexual deviancy becomes the score for the Deviant 

sexual preference item of the Stable-2007. Participants had a varying number of Stable-

2000 assessments, however, only the first Stable-2000 assessment was used in the current 

study. 

 Demographic and offence variables. Several additional demographic and 

offence variables were correlated with the Acute-2007 items or total scores to assess for 

convergent and discriminant validity. These variables included (1) age when first at risk 

in the community, (2) self-identification as Aboriginal (yes/no), (3) whether the offender 

lived with both biological parents to the age of 16 (yes/no)
5
, (4) whether the offender was 

ever diagnosed as developmentally delayed (yes/no), (5) any mental health issues (yes/no; 

defined as any history of being hospitalized for a major mental disorder, including 

depression and suicide), (6) total number of sex offence victims (including prior sex 

offences), and (7) the most serious victim injury during any sexual offence. The variable 

most serious victim injury ranged from a score of 0 to 3, with a score of “0” indicating 

                                                 
5
 The death of a parent was not scored as being separated from parent. 
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that the offender had solely non-contact offences, “1” indicating physical contact but no 

victim injury, “2” indicating victim injury, and a score of “3” indicating that there was 

life threatening victim injury. 

Recidivism. Recidivism analyses were restricted to Canadian offenders. 

Information concerning new offences was gathered from reviews of national (Canadian) 

criminal history records maintained by the Royal Canadian Mounted Police (RCMP) and 

provincial history records, supervising officers, local police jurisdictions, and searches of 

newspaper databases. The recidivism information was last updated in 2011. Once a 

sexual or violent recidivism event was identified (as well as some technical or non-

violent incidents where a serious sanction was applied), police jurisdictions responsible 

for the original charges were contacted to obtain the date the offence occurred and a brief 

description of the offence in order to classify the offence into one of three recidivism 

categories (explained below). For other recidivism types, the date and offence 

circumstances were obtained only if the supervising officer provided this information 

(otherwise, the date of charge or conviction was used in analyses).  

Three types of recidivism were examined for the current dissertation. When 

available, classification of recidivism type was based on the behaviour rather than the 

official charge. The first category was sexual recidivism, which included all crimes with 

a sexual motivation, whether or not the name of the offence was explicitly sexual. This 

included contact and non-contact offences, as well as sexual offences involving 

consenting adults (e.g., prostitution, public sex). Violent (including sexual) recidivism 

included both contact sexual and non-sexually violent crimes. The final category was any 

criminal recidivism, which also included breaches. The follow-up period was calculated 
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from the date that the first assessment information was collected to the date of the last 

recidivism information received (or until death/deportation).  

Of note, the recidivism analyses had a smaller sample size because Americans 

and those who reoffended during the first six months of being at risk (when the Acute-

2007 assessments used in Study 1A were being scored) were excluded from predictive 

validity analyses. Americans were removed because of concerns with the quality of the 

original recidivism information presented in Hanson et al. (2007) and, as such, updated 

recidivism information was not obtained. 

Data Analyses 

Convergent and discriminant validity. Analyses were conducted by using the 

Acute-2007 assessment at Time1 month to 2 months and the averaged ratings of the three 

Acute-2007 assessments (i.e., Time1 month to 2 months, Time3 month to 4 months, and Time5 month to 6 

months). Each item and factor was correlated with the variables available in the archival 

dataset. Depending on the measurement scaling of the variables different correlation 

coefficients were presented. Tetrachoric correlation coefficients are presented when both 

variables are dichotomous, Pearson’s correlation coefficients are presented when both 

variables are continuous, and polychoric correlation coefficients are presented either 

when both variables are ordinal or when one variable is dichotomous and one variable is 

ordinal. As such, correlation matrices presented in the current dissertation are 

heterogeneous correlation matrices. According to Cohen (1988), values of r for small, 

medium, and large effects are .1, .3, and .5. 

Predictive validity. The accuracy of the items and totals scores in predicting 

sexual, violent, and any recidivism was examined using Cox regression and the Area 
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under the Receiving Operating Characteristic Curve (AUC). These analyses used varying 

recidivism follow-up times. 

Cox regression analyses. Cox regression estimates relative predictive accuracy 

(through hazard ratios) associated with one or more predictor variables with unequal 

follow-up times (Allison, 1984). The dependent variable was time-at-risk or “survival 

time,” and each case is identified as either a failure (i.e., recidivist) or censored (i.e., still 

at risk at the end of the follow-up time). Cox regression calculates hazard ratios (in log 

units), or the extent to which the likelihood of failure varies as a function of predictor 

variables. The analyses provide Exp(B), which is a hazard ratio and indicates the item or 

scale relationship with recidivism. For example, a hazard ratio of 1.10 indicates that each 

one-score increase on the scale increases the hazard by a factor of 1.10, or 10%. Each 

item of the Acute-2007 and total scores were entered in a unique Cox regression model, 

meaning that the hazard ratio represents the bivariate relationship between the item or 

total score and recidivism.  

Area Under the Curve (AUC). AUC is the most common method of assessing 

discrimination (Pintea & Moldovan, 2009; Rice & Harris, 2005; Swets, Dawes, & 

Monahan, 2000). In this context, the AUC can be interpreted as the probability that a 

randomly selected recidivist has a higher score than a randomly selected non-recidivist on 

a specific Acute-2007 item or total score. AUCs are robust statistics based on rank orders 

and are unlikely to be distorted by outliers or the arbitrary effects of scaling (Blanton & 

Jaccard, 2006). In addition, AUCs are useful for comparing results across samples 

because they are not influenced by recidivism base rates (Rice & Harris, 1995). The AUC 

can range from zero to one, with 1.00 indicating perfect predictive accuracy and .50 
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indicating chance prediction. According to Rice and Harris (2005), values of AUCs for 

small, medium, and large effects are .56, .64, and .71.  

To test the extent to which total scores on the Approach, Collapse, and Acute-

2007 differed in their level of discrimination, the Delong method was used for computing 

the standard error of the difference between AUCs (Delong, Delong, & Clarke-Pearson, 

1988). A difference was statistically significant if the 95% confidence interval did not 

include zero.  

Results 

Reliability Analyses 

The internal consistency Cronbach’s alpha (α) of the Acute-2007 is provided in 

Table 16, along with α if the item is deleted. The Acute-2007 total score based on the 

average of the three assessments had a higher α compared to the Acute-2007 based on 

one rating. Removing the substance abuse item was associated with a minor increase in α. 

This item was kept because of the small magnitude of the α change and because the 

Acute-2007 is currently being used in Canada, which means that any changes to practice 

should require a strong justification. 
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Table 16 

Internal Consistency Alpha (α) of the Acute-2007 

 Time1 to 2 Average 

Total score .64 .72 

α if item deleted   

     Emotional Collapse .58 .67 

     Social Collapse .62 .70 

     Substance Abuse .65 .74 

     Victim Access   .61 .70 

     Sexual Preoccupations .62 .68 

     Rejection of Supervision .57 .66 

     Hostility .57 .67 

Collapse score .46 .50 

Approach score .61 .70 

 

 The inter-item correlations of the Acute-2007 are presented in Table 18. 

Specifically, Table 18 presents the correlation coefficients between Acute-2007 items 

averaged across the three time-points. The Acute-2007 items were positively related to 

one another and similar in magnitude as Study 1A (see Appendix D). As can be seen in 

Table 18, the item-total correlations of Collapse scores are lowest for the items that were 

hypothesized to load on the Approach factor. Similarly, the item-total correlations of 

Approach scores are lowest for the items that were hypothesized to load on the Collapse 

factor.
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Table 17 

Correlations between Acute-2007 Items using Average Ratings of the Three Time-Points (N = 317) 

 
 Victim  

Access 

Emotional 

Collapse 

Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

Supervision 

Total 

Score 

Collapse 

Score 

Approach 

Score 

Victim Access - - - - - - - - - - 

Emotional Collapse .230 - - - - - - - - - 

Social Collapse .171 .458 - - - - - - - - 

Hostility .231 .414 .262 - - - - - - - 

Substance Abuse .125 .216 .099 .129 - - - - - - 

Sexual 

Preoccupation 

.410 .277 .165 .348 .084 - - - - - 

Rejection of 

Supervision 

.372 .310 .295 .513 .147 .366 - - - - 

Total scores           

  Acute-2007 Total .634 .673 .531 .665 .410 .630 .715 - - - 

  Collapse Score .250 .814 .681 .387 .630 .251 .347 .761 - - 

  Approach Score .699 .446 .310 .660 .434 .681 .751 .947 .566 - 

Note. All correlation coefficients were significant p < .001. 
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Convergent and Discriminant Validity Analyses 

 Tables 18 to 20 present the correlations between the Acute-2007 items and total 

scores with other psychological constructs. These analyses were conducted using the 

average ratings of the three assessments across the six-month period as well as using the 

first time-point. Given that these two sets of analyses provided similar findings, only the 

average time-points are reported in text. Appendix G provides the equivalent correlation 

matrices using the first Acute-2007 time-point.  

Table 18 presents the correlations between the Acute-2007 items and the Stable-

2000 and 2007 items and total scores. Correlations were positive, indicating that higher 

scores on the Stable-2000/2007 (indicating higher recidivism risk) were associated with 

higher scores on the Acute-2007 (indicating higher recidivism risk). Items measuring 

similar constructs were significantly related to one another. For example, the hostility 

item of the Acute-2007 was correlated with the negative emotionality/hostility item of the 

Stable-2007 (r = .44, p < .001, N = 290); in other words, the hostility item of the Acute-

2007 shared 19% of the variance (i.e., r
2
) with the negative emotionality/hostility item of 

the Stable-2007. The sexual preoccupation item of the Acute-2007 was correlated to the 

sex drive/preoccupation item of the Stable-2007 (r = .40, p < .001, N = 290); these items 

had 16% shared variance. Lastly, the rejection of supervision item of the Acute-2007 was 

correlated with the cooperation with supervision item of the Stable-2007 (r = .41, p < 

.001, N = 290) and the any prior community violations item of the Static-2002R (r = .34, 

p < .001, N = 200); these items had 17% and 12% shared variance, respectively. 
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Table 18 

Convergent and Discriminative Validity Between Stable Items and Acute-2007 Scores Averaged across Six Months (N = 290) 

 Victim 

Access 

Emotional 

Collapse 

Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

supervision 

Collapse Approach Total 

    r (SE)      

Stable-2007           

 Significant Social    

 Influences 

.21 (.07) .10 (.07) .11 (.06) .14 (.07) .22 (.07) .05 (.07) .22 (.06) .21 (.06) .26 (.06) .25 (.06) 

 Number of Positive Social  

 Influences
 

-.06 (.06) -.16 (.06) -.12 (.07) -.15 (.07) -.19 (.07) -.10 (.08) -.15 (.06) -.29 (.07) -.23 (.06) -.22 (.06) 

 Number of Negative Social   

 Influences
 

.33 (.06) .06 (.06) .13 (.06) .11 (.07) .01 (.06) -.01 (.06) .22 (.07) .20 (.06) .30 (.06) .22 (.06) 

 Capacity for Relationship  

 Stability 

.27 (.06) .05 (.06) .03 (.06) .04 (.06) -.02 (.06) .20 (.06) .11 (.06) .03 (.06) .20 (.06) .17 (.06) 

 Emotional ID with    

 Children
a 

.34 (.08) .14 (.08) .02 (.09) .03 (.09) -.04 (.10) .17 (.08) .03 (.09) .07 (.08) .20 (.08) .19 (.08) 

 Hostility towards Women .14 (.07) .17 (.08)  .09 (.08) .28 (.07) .07 (.07) .15 (.07) .21 (.07) .16 (.07) .25 (.07) .25 (.07) 

 General Social Rejection .13 (.06) .18 (.06) .14 (.06) .21 (.06) .02 (.06) .21 (.05) .14 (.06) .16 (.06) .22 (.05) .24 (.06) 

 Lack of Concern for Others .18 (.06) .14 (.06) .08 (.07) .28 (.06) .11 (.07) .26 (.06) .29 (.06) .16 (.07) .34 (.05) .32 (.06) 

 Impulsive  .40 (.06) .18 (.06) .20 (.06) .17 (.06) .10 (.07) .07 (.06) .26 (.06) .22 (.06) .33 (.06) .34 (.06) 

 Poor Problem Solving  

 Skills 

.03 (.06) .15 (.06) .13 (.06) .24 (.06) .12 (.07) .16 (.06) .22 (.06) .19 (.06) .23 (.05) .24 (.05) 

 Negative Emotionality  .09 (.08) .27 (.06) .11 (.07) .44 (.04) .09 (.06) .19 (.07) .27 (.06) .23 (.06) .33 (.06) .34 (.06) 

 Sex Drive/Preoccupation .38 (.05) .15 (.06) .09 (.06) .11 (.06) .05 (.06) .40 (.05) .12 (.07) .14 (.06) .34 (.06) .32 (.06) 

 Sex as Coping .15 (.07) .24 (.07) .18 (.07) .11 (.07) .10 (.06) .31 (.06) .15 (.06) .25 (.06) .26 (.06) .29 (.06) 

 Deviant Sexual Preference .02 (.06) .14 (.06) .13 (.06) .11 (.06) .01 (.06) .32 (.05) .10 (.06) .13 (.06) .17 (.06) .19 (.06) 

 Cooperation with   

 Supervision 

.14 (.08) .14 (.07) .10 (.07) .30 (.06) .13 (.07) .18 (.07) .41 (.05) .18 (.07) .36 (.06) .34 (.06) 

Stable-2007 Total Score .32 (.05) .26 (.05) .19 (.05) .33 (.04) .13 (.05) .37 (.04) .34 (.04) .28 (.04) .46 (.03) .46 (.03) 

Stable-2000 Unique Items          

 Lovers/intimate Partners .12 (.07) .02 (.06) -.03 (.07) -.02 (.06) -.01 (.06) .16 (.07) .02 (.07) -.004 (.06) .09 (.07) .07 (.06) 

 Deviant Sexual Interest .01 (.07) .18 (.07) .17 (.06) .14 (.07) .02 (.07) .36 (.04) .06 (.07) .17 (.06) .18 (.06) .22 (.06) 

 Entitlement .30 (.06) .17 (.06) .17 (.06) .17 (.07) .11 (.07) .26 (.05) .15 (.07) .21 (.07) .33 (.05) .33 (.06) 

 Rape Attitudes .22 (.07) .08 (.07) .04 (.07) .16 (.07) .15 (.07) .16 (.07) .05 (.08) .13 (.07) .23 (.06) .20 (.06) 

 Child Molester Attitudes .19 (.06) .06 (.06) .04 (.07) .08 (.06) .03 (.08) .13 (.06) .09 (.06) .06 (.07) .17 (.06) .15 (.06) 

Stable-2000 Total Score .34 (.05) .22 (.05) .15 (.05) .27 (.05) .14 (.05) .34 (.06) .34 (.05) .24 (.04) .44 (.04) .43 (.04) 

Note. Bolded values are significant at the p < .05 level.
 a
Item only scored for child molesters, N = 178.
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The Stable-2007 sub-items for the number of positive social influences and the 

number of negative social influences seemed to have a differential relationship with the 

Acute-2007 items. For example, number of positive social influences was negatively 

related with substance abuse (r = -.19, p = .007, N = 290), yet number of negative social 

influences did not have a meaningful correlation with substance abuse (r = .01, p = .868, 

N = 290). Though the Acute-2007 item substance abuse had the fewer number of 

significant correlations with Stable items, it was correlated with indicators of general 

criminality such as the general criminality subscale of the Static-2002R (r = .19, p = .007, 

N = 200) and any prior item of the Static-99R (r = .17, p = .015, N = 306; see Tables 19 

and 20).  

The variables Aboriginal status, developmentally delayed, mental health, living 

with their biological parents up to age 16, and victim injury were not expected to be 

related with Acute-2007 items or total scores. These variables were not found to be 

related with the Acute-2007 items or total scores, with some interesting exceptions (see 

Table 19). Specifically, identifying as Aboriginal was related to higher Acute-2007 

victim access scores (r = .41, p < .001, N = 299) and Acute-2007 substance abuse scores 

(r = .21, p = .003, N = 299). In addition, the Acute-2007 sexual preoccupation item had a 

small positive correlation with being developmentally delayed (r = .11, p = .006, N = 

303) and mental health (r = .22, p = .006, N = 301). Lastly, higher scores on the Acute-

2007 substance item was related to greater victim injury (r = .14, p = .046, N = 305). 
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Table 19 

Convergent and Discriminative Validity Between Demographics and Static-99R Items with Acute-2007 Scores Averaged across Six 

Months 

 Victim 

Access 

Emotional 

Collapse 

Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

supervision 

Collapse Approach Total 

     r (SE)      

Demographics           

Age at Release
a 

-.12 (.05) -.13 (.06) -.15 (.06) -.06 (.06) -.10 (.06) -.12 (.06) -.16 (.05) -.18 (.06) -.18 (.06) -.20 (.06) 

Aboriginal
b 

.41 (.06) .02 (.08) .02 (.08) -.04 (.08) .21 (.07) .01 (.08) .14 (.07) .13 (.07) .25 (.08) .20 (.08) 

Lived with biological 

parents to age 16
c
 

-.02 (.08) .04 (.08) .09 (.07) .10 (.07) .07 (.07) .02 (.08) .12 (.07) .10 (.08) .09 (.07) .10 (.08) 

Developmentally 

Delayed
d
 

-.08 (.09) -.04 (.07) -.05 (.12) -.06 (.09) -.06 (.13) .11 (.04) -.09 (.20) -.06 (.11) -.06 (.07) -.06 (.08) 

Mental health
e 

.04 (.12) .13 (.10) -.09 (.10) .04 (.11) .09 (.08) .22 (.08) .05 (.12) .09 (.10) .15 (.10) .14 (.11) 

Static-99R
f           

  Age .15 (.06) .14 (.06) .18 (.07) .04 (.06) .10 (.06) .10 (.06) .16 (.06) .19 (.06) .18 (.06) .21 (.06) 

  Single .27 (.07) .01 (.07) .05 (.07) .05 (.07) -.01 (.07) .22 (.07) .14 (.07) .02 (.07) .22 (.07) .18 (.07) 

  Index NSV .08 (.12) .03 (.14) -.14 (.16) .09 (.12) .15 (.10) .11 (.10) .08 (.13) .07 (.12) .16 (.11) .13 (.12) 

  Prior NSV .14 (.07) .12 (.07) .05 (.08) .15 (.07) .13 (.07) .15 (.07) .14 (.07) .15 (.07) .22 (.07) .21 (.07) 

  Prior SO .15 (.07) .05 (.08) -.04 (.08) .04 (.07) .08 (.07) .23 (.06) .05 (.08) .06 (.08) .17 (.06) .14 (.07) 

  Any Priors .08 (.07) .02 (.08) .09 (.08) .12 (.07) .17 (.07) .21 (.07) .23 (.07) .14 (.07) .25 (.07) .22 (.07) 

  Non-Contact .08 (.10) .12 (.10) .07 (.10) .12 (.10) -.15 (.10) .31 (.07) -.03 (.12) .05 (.11) .14 (.09) .16 (.09) 

  Unrelated victims .26 (.08) .10 (.08) .07 (.08) .06 (.07) .11 (.08) .25 (.10) .21 (.08) .08 (.08) .28 (.07) .23 (.07) 

  Stranger victims .10 (.08) -.01 (.10) .01 (.09) .09 (.08) -.02 (.09) .23 (.07) .10 (.08) -.003 (.09) .16 (.08) .13 (.08) 

  Male victims .08 (.09) .06 (.08) .12 (.08) .06 (.09) -.04 (.08) .19 (.07) .14 (.08) .06 (.08) .14 (.08) .14 (.08) 

Static-99R .26 (.05) .12 (.05) .12 (.06) .12 (.05) .12 (.05) .35 (.05) .23 (.06) .18 (.05) .35 (.05) .32 (.05) 

RRASOR
f
 .21 (.06) .06 (.06) .08 (.06) .08 (.05) .08 (.06) .30 (.04) .22 (.06) .10 (.06) .28 (.05) .25 (.05) 

Number of victims
f
 .04 (.04) .09 (.06) .11 (.05) .09 (.05) -.09 (.10) .22 (.03) .07 (.06) .05 (.06) .10 (.04) .12 (.05) 

Victim Injury
c 

.04 (.08) -.05 (.06) .06 (.08) .03 (.07) .14 (.07) -.001 (.06) .14 (.09) .06 (.07) .11 (.08) .08 (.08) 

Note. NSV = non-sexual violence. SO = sexual offence. Bolded values are significant at p < .05. Sample size ranges from 299 to 312 

and fluctuates as a function of missing data. Acute-2007 item and total scores averaged across six months sampled in Study 1A. 
a
N = 312.  

b
N = 299.

 c
N = 305.

 d
N = 303. 

e
N = 301. 

f
N = 306.
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Table 20 

Convergent and Discriminative Validity Static-2002R Items and Acute-2007 Scores Averaged across Six Months (N = 200) 

 Victim 

Access 

Emotional 

Collapse 

Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

supervision 

Collapse Approach Total 

    r (SE)      

Static-2002R
 

          

  Age item .05 (.07) .12 (.07) .17 (.08) .002 (.08) .12 (.07) .05 (.08) -.03 (.08) .19 (.07) .06 (.08) .11 (.08) 

  Persistence .27 (.08) .05 (.10) -.03 (.10) .07 (.10) .12 (.08) .34 (.07) .22 (.09) .09 (.09) .32 (.08) .27 (.08) 

    Prior SO .26 (.08) .04 (.10) -.06 (.10) .08 (.09) .12 (.08) .34 (.07) .23 (.09) .07 (.09) .32 (.08) .26 (.08) 

    Juvenile Arrest .27 (.17) .23 (.21) .35 (.18) .07 (.36) .09 (.36) .12 (.19) .09 (.20) .31 (.20) .20 (.18) .27 (.16) 

    Rate of SO .35 (.10) .21 (.14) .15 (.12) .05 (.14) .25 (.10) .38 (.09) .20 (.13) .29 (.10) .40 (.10) .39 (.10) 

  Deviant Interests .21 (.08) .12 (.09) .09 (.10) .10 (.09) -.06 (.08) .31 (.08) .16 (.08) .07 (.09) .23 (.08) .22 (.08) 

    Non-Contact  .23 (.10) .20 (.11) .08 (.12) .14 (.12) -.07 (.12) .40 (.09) .14 (.12) .10 (.11) .30 (.09) .27 (.09) 

    Male Victims .12 (.10) .02 (.10) .07 (.10) .04 (.11) -.15 (.10) .18 (.09) .12 (.10) -.02 (.10) .01 (.10) .10 (.10) 

   Young, Unrelated  

   Victims 
.31 (.10) .17 (.12) .09 (.13) .16 (.12) .11 (.10) .26 (.09) .24 (.11) .18 (.12) .33 (.10) .31 (.10) 

  Relationship to  

  Victims 
.24 (.08) -.02 (.08) .05 (.09) .04 (.08) .08 (.09) .31 (.08) .22 (.07) .05 (.08) .27 (.07) .21 (.07) 

     Unrelated Victims .32 (.09) -.04 (.09) .10 (.09) .02 (.09) .14 (.10) .28 (.12) .19 (.09) .08 (.09) .21 (.08) .22 (.08) 

     Stranger  .17 (.09) -.004 (.12) -.02 (.11) .06 (.10) .01 (.11) .32 (.09) .32 (.09) -.002 (.11) .27 (.09) .20 (.09) 

 General    

 Criminality 
.21 (.07) .09 (.08) .15 (.08) .18 (.07) .19 (.07) .21 (.09) .30 (.08) .20 (.08) .34 (.07) .31 (.07) 

    Priors Offences .20 (.08) .06 (.08) .08 (.07) .23 (.07) .18 (.08) .24 (.08) .34 (.06) .16 (.08) .37 (.07) .32 (.08) 

    Community  

    Supervision     

    Violations 

.30 (.08) .12 (.09) .20 (.08) .19 (.08) .17 (.08) .33 (.09) .34 (.08) .23 (.08) .41 (.08) .38 (.08) 

    Years Free .18 (.09) .06 (.09) .12 (.09) .02 (.09) .19 (.09) .19 (.08) .27 (.09) .18 (.09) .27 (.08) .24 (.08) 

     Any NSV .13 (.09) .16 (.09) .16 (.10) .22 (.08) .12 (.09) .22 (.08) .19 (.09) .17 (.09) .27 (.08) .26 (.08) 

 Static-2002R Total .29 (.06) .12 (.06) .12 (.07) .12 (.06) .17 (.06) .38 (.05) .26 (.06) .22 (.06) .38 (.06) .35 (.05) 

Note. NSV = non-sexual violence. SO = sexual offence. Bolded values are significant at p < .05. 
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The Approach items had larger correlations with the total scores of the Stable-

2007, Static-99R, and Static-2002R risk scales than the Collapse items. In addition, 

Approach items were more highly related to indices of younger age (e.g., age at release 

and single) than Collapse items. If the Acute-2007 was truly one construct (as suggested 

by the factor analysis) then Acute-2007 items should be consistently related to other 

measures of similar constructs and have smaller correlation coefficients than Acute -2007 

total scores. In addition, subscores (i.e., Collapse or Approach scores) would be expected 

to provide smaller correlations than the Acute-2007 total scores. These conditions were 

not found. As can be seen in Figure 9, Acute-2007 total scores and Approach scores had 

correlations of similar magnitude with the other risk scales. Collapse total scores 

consistently had lower correlations with risk scales than the Acute-2007 and Approach 

total scores. 

 

Figure 9. Correlations between risk scales and Acute-2007 total scores. 

Recidivism 

The primary purpose of the Acute-2007 is to predict recidivism among sex 

offenders and, hence, it is important to examine whether a subset of its item are 

differentially associated with different types of recidivism. The current set of analyses 
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examined the predictive accuracy of the Acute-2007 item and total scores. A minority of 

offenders had offended during the first six months of supervision (when Acute-2007 

scores used in Study 1B were being completed); specifically, two offenders sexually 

recidivated prior to six months, six offenders violently recidivated prior to six months, 

and 18 offenders recidivated with any offence in the first six months. These offenders 

were removed from the recidivism analyses to ensure that these analyses reflect the 

predictive accuracy of the Acute-2007 for future recidivism. Follow-up ranged from 7.3 

to 119.1 months (M = 89.31, SD = 26.2). Offenders in the current sample had a sexual 

recidivism rate (not controlling for risk or follow-up time) of 7% (16/215), a violent 

(including sexual) recidivism rate of 14% (30/211), and a recidivism rate for any offence 

(including breaches) of 26% (52/199). 

Sexual recidivism. Table 21 presents the Cox regression analyses examining the 

bivariate relationship between each Acute-2007 items and total scores and sexual 

recidivism. Both Time 1 and the average ratings across time-points for the items sexual 

preoccupation and rejection of supervision significantly predicted sexual recidivism. In 

addition, the average ratings of the item victim access and the sum of the average of 

approach items predicted sexual recidivism.  
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Table 21 

Cox Regression Analyses to Examine the Predictive Validity of the Acute-2007 Scores for 

Sexual Recidivism 

 Time 1 Averaging 

 HR  [95% CI] Wald p HR  [95% CI] Wald p 

Total score 1.15 [0.91, 1.44] 1.36 .243 1.21 [0.96, 1.52] 2.52 .112 

Collapse 0.68 [0.35, 1.33] 1.26 .261 0.78 [0.39, 1.55] 0.51 .475 

 Emotional Collapse 0.80 [0.20, 3.24] 0.10 .757 1.04 [0.34, 3.18] .005 .944 

 Social Collapse 0.65 [0.22, 1.93] 0.58 .446 0.39 [0.05, 2.92] 0.85 .357 

 Substance Abuse 0.37 [0.06, 2.28] 1.15 .284 0.52 [0.10, 2.67] 0.61 .520 

Approach 1.27 [0.98, 1.66] 3.15 .076 1.39 [1.04, 1.85] 5.07 .024 

 Victim Access   1.83 [0.92, 3.64] 2.92 .087 2.90 [1.24, 6.76] 6.04 .014 

 Sexual Preoccupations 2.25 [1.08, 4.68] 4.69 .030 2.87 [1.32, 6.24] 7.10 .008 

 Rejection of Supervision 2.29 [1.04, 5.04] 4.23 .040 2.58 [1.06, 6.25] 4.40 .036 

  Hostility 1.33 [0.57, 3.10] 0.43 .512 1.39 [0.47, 4.14] 0.35 .553 

Note. HR = Hazard ratio. Hazard ratios are the Exp(β) derived from Cox regression 

analyses. One case censored before first event (N = 214). Bolded values represent 

statistically significant predictors of sexual recidivism.  

 

Cox regression analyses do not provide effect sizes that are comparable across 

items and total scores. Specifically, hazard ratios are scale-dependent. Variables with a 

larger number of possible responses (such as total scores) will have a smaller hazard ratio 

compared to variables with a smaller number of responses, such as item scores. In other 

words, the difference between adjacent scores decreases as the number of possible scores 

increases.  

To compare the magnitude of the predictive accuracy of items and total scores, 

Table 22 provides AUC analyses examining the predicting accuracy of Acute-2007 for 

sexual recidivism. Though none of the items or total scores reached statistical 

significance in the AUC analyses (lower statistical power), these analyses are presented 

to provide a standardized indicator of effect size. The Acute-2007 and Approach total 

scores, as well as the items sexual preoccupation, victim access and rejection of 
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supervision had the largest effect sizes, ranging from AUC of .58 to .64 (a small to 

moderate effect size). In addition, averaging items provided higher AUCs than the items 

only assessed at Time 1 (1 to 2 months). 

Table 22 

AUC Analyses of Acute-2007 Items and Total Scores Predicting Sexual Recidivism 

 Time 1 Average 

AUC [95% CI] 

Total score .579 [.436, .722] .598 [.450, .746] 

Collapse .430 [.291, .570] .496 [.372, .620] 

   Emotional Collapse .464 [.322, .606] .551 [.420, .683] 

   Social Collapse .489 [.344, .634] .465 [.329, .601] 

   Substance Abuse .449 [.314, .585] .480 [.340, .620] 

Approach .606 [.462, .749] .628 [.483, .773] 

   Victim Access .599 [.445, .753] .643 [.490, .795] 

   Sexual Preoccupations .584 [.426, .743] .613 [.457, .768] 

   Rejection of Supervision .605 [.448, .761] .627 [.476, .779] 

   Hostility .559 [.409, .708] .540 [.386, .693] 

N = 215. 

Violent recidivism. Table 23 presents the Cox regression analyses for violent 

recidivism. The average ratings on the items victim access and rejection of supervision 

significantly predicted violent recidivism. Table 24 presents the AUC analyses for any 

recidivism. The approach total scores and the item rejection of supervision had medium 

effect sizes (AUC of .62, 95% CI = [.51, .72] and .62, 95% CI = [.50, .73], respectively) 
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Table 23 

Cox Regression Analyses to Examine the Predictive Validity of the Acute-2007 Scores for  

Violent Recidivism 

 Time 1 Averaging 

 HR  [95% CI] Wald p HR  [95% CI] Wald p 

Total score 1.14 [0.96, 1.34] 2.29 .130 1.17 [0.99, 1.40] 3.27 .070 

Collapse 1.03 [0.71, 1.50] 0.03 .865 1.21 [0.80, 1.81] 0.82 .365 

 Emotional Collapse 0.96 [0.48, 1.93] 0.01 .916 1.42 [0.66, 3.05] 0.83 .363 

 Social Collapse 1.72 [0.82, 3.60] 2.05 .152 1.94 [0.76, 4.96] 1.89 .169 

 Substance Abuse 0.75 [0.31, 1.79] 0.43 .514 0.88 [0.34, 2.29] 0.07 .796 

Approach 1.17 [0.96, 1.43] 2.32 .128 1.21 [0.97, 1.51] 2.92 .087 

 Victim Access   1.45 [0.84, 2.47] 1.81 .178 1.92 [1.01, 3.64] 3.96 .047 

 Sexual Preoccupations 1.14 [0.57, 2.31] 0.14 .704 0.87 [.36, 2.14] 0.09 .768 

 Rejection of   

Supervision 

1.87 [1.00, 3.52] 3.79 .052 2.42 [1.23, 4.75] 6.56 .010 

 Hostility 1.62 [0.90, 2.89] 2.62 .105 1.78 [0.83, 3.84] 2.16 .141 

Note. HR = Hazard ratio. Hazard ratios are the Exp(β) derived from Cox regression 

analyses. One case censored before first event (N = 210). Bolded values represent 

statistically significant predictors of sexual recidivism.  

 

 

Table 24 

AUC Analyses of Acute-2007 and its Items in Predicting Violent Recidivism 

 Time 1 Average 

Total score .587 [.476, .697] .602 [.492, .712] 

Collapse .545 [.437, .653] .569 [.460, .677] 

 Emotional Collapse .511 [.400, .622] .559 [.449, .670] 

 Social Collapse .555 [.438, .671] .570 [.455, .685] 

 Substance Abuse .489 [.380, .599] .540 [.429, .650] 

Approach .596 [.486, .705] .617 [.511, .724] 
 Victim Access   .585 [.474, .697] .600 [.482, .718] 

 Sexual Preoccupations .517 [.403, .630] .482 [.371, .593] 

 Rejection of   Supervision .568 [.451, .686] .618 [.503, .734] 

 Hostility .582 [.468, .697] .575 [.464, .686] 

N = 215. Bolded values statistically significant at the p < .05 level. 
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Any recidivism. Table 25 presents the Cox regression analyses for any 

recidivism. Both time 1 and average ratings of the items victim access, sexual 

preoccupation, rejection of supervision, and hostility, as well as the Acute-2007 and 

Approach total scores significantly predicted any recidivism. In addition, the average of 

collapse items predicted any recidivism.  

Table 25 

Cox Regression Analyses to Examine the Predictive Validity of the Acute-2007 Scores for  

Any Recidivism 

 Time 1 Averaging 

 HR  [95% CI] Wald p HR  [95% CI] Wald p 

Total score 1.19 [1.05, 1.35] 7.47 .006 1.28 [1.12, 1.47] 13.04 <.001 

Collapse 1.06 [0.80, 1.42] 0.17 .679 1.43 [1.04, 1.96] 4.77 .029 

 Emotional Collapse 0.98 [0.57, 1.68] 0.01 .930 1.63 [0.89, 2.98] 2.50 .114 

 Social Collapse 1.45 [0.78, 2.68] 1.37 .242 2.07 [0.99, 4.36] 3.70 .054 

 Substance Abuse 0.99 [0.56, 1.78] 0.001 .981 1.40 [0.74, 2.64] 1.06 .303 

Approach 1.27 [1.09, 1.48] 9.65 .002 1.37 [1.16, 1.62] 13.21 <.001 

 Victim Access   1.37 [0.90, 2.08] 2.20 .138 1.76 [1.06, 2.93] 4.80 .028 

 Sexual Preoccupations 2.12 [1.32, 3.42] 9.53 .002 2.24 [1.23, 4.10] 6.87 .009 

 Rejection of   

Supervision 
2.05 [1.28, 3.30] 8.82 .003 2.23 [1.29, 3.86] 8.18 .004 

 Hostility 1.64 [1.06, 2.55] 4.90 .027 2.32 [1.33, 4.03] 8.85 .003 

Note. HR = Hazard ratio. Hazard ratios are the Exp(β) derived from Cox regression 

analyses. One case was censored before event (N = 198). Bolded values represent 

statistically significant predictors of any recidivism.  

 

 Table 26 presents the equivalent AUC analyses. The magnitude of the effect sizes 

ranged from .51 to .67; representing negligible to medium effect sizes. 
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Table 26 

Predictive Accuracy of Acute-2007 and its Items in Predicting Any Recidivism 

 Any Recidivism
a
 

 Time1 to 2 Average 

Total score .638 [.553, .724] .667 [.584, .750] 

Collapse .550 [.459, .640] .625 [.539, .710] 

 Emotional Collapse .511 [.420, .603] .580 [.490, .670] 

 Social Collapse .529 [.436, .622] .574 [.481, .667] 

 Substance Abuse .518 [.426, .610] .549 [.456, .642] 

Approach .630 [.541, .719] .650 [.564, .736] 

 Victim Access   .570 [.478, .662] .595 [.503, .687] 

 Sexual Preoccupations .564 [.469, .658] .541 [.446, .635] 

 Rejection of   Supervision .591 [.496, .685] .617 [.525, .710] 

 Hostility .583 [.490, .676] .610 [.518, .703] 

N = 199.  

Table 27 presents the differences in predictive accuracy of the Approach, 

Collapse, and total scores of the Acute-2007, using the Delong test. The Approach total 

scores were found to better predicted sexual recidivism than the Collapse total score, Z = 

2.03, p = .042. In addition, the difference in predictive accuracy between Acute-2007 

total scores and the Collapse total scores approach statistical significance for sexual 

recidivism (Z = 1.88, p = .060). For both violent and any recidivism, there were no 

statistical significant differences in predictive accuracy between the scores. In addition, 

the differences in AUC for violent and any recidivism were smaller in magnitude 

compared to sexual recidivism. 
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Table 27 

Differences in the Predictive Accuracy (AUC) of the Averaged Acute-2007 Total Scores 

 Collapse Approach Total Scores 

Difference [95% CI of the Difference] 

Sexual Recidivism    

  Collapse - - - 

  Approach .097 [.019, .213]
 - - 

  Total Scores .065 [-.033, .163]
 

-.032 [-.067, .002] - 

Violent Recidivism    

  Collapse - - - 

  Approach .030 [-.055, .114] - - 

  Total Scores .011 [-.052, .074] -.018 [-.049, .013] - 

Any Recidivism    

  Collapse - - - 

  Approach .0004 [-.069, .069] - - 

  Total Scores .024 [-.023, .072] .024 [-.006, .055] - 

Note. A positive difference score indicates that the score listed on the column provided 

greater predictive accuracy than the score listed on the row. 

Summary of Study 1 Findings 

Study 1A and 1B examined the factor structure and construct validity of Acute-

2007 scores. The factor analyses did not find the hypothesized two-factor model and 

instead a one-factor model provided the best fit for the Acute-2007. It is possible that 

there were too few items tapping into these distinct constructs for the factor analysis to 

reveal two factors. Such findings highlight that risk scales, including the Acute-2007, 

privileges predictive validity and practicality at the cost of construct validity. 

Specifically, risk tools sample several risk-relevant constructs (in order to improve the 

predictive accuracy of the scale) and have few items because it is not practical to include 

more items on risk scales if they do not meaningfully improve predictive validity.  

The paramount purpose of the Acute-2007 is the prediction of recidivism and, 

hence, it was important to examine whether a subset of its item were differentially 

associated with different types of recidivism. In Study 1B, the Collapse items and total 

scores predicted any recidivism, but not violent or sexual recidivism. In addition, the 
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Acute-2007 total scores were found to significantly predict any recidivism but not sexual 

or violent recidivism. This finding is likely due to statistical power (there were fewer 

sexual and violent recidivists). The magnitude of some of the non-significant effect sizes 

were moderate and a larger number of recidivists may have resulted in significant 

findings. Of note, the current analyses only utilized a select proportion of available data 

(i.e., offenders with at least three Acute-2007 assessment in each of the three two-month 

period examined); analyses presented in Study 2 examined a more complete sample.  

The Approach total scores were found to better predict sexual recidivism 

compared to the Collapse total scores. In subsamples included in Study 1B, the Collapse 

total scores did not predict any criminality significantly better than the Approach or total 

Acute-2007 scores. In addition, the Approach total scores tended to have greater 

predictive accuracy than the Acute-2007 total scores for the prediction of sexual 

recidivism (AUC of .63 versus .60) and violent recidivism (AUC of .62 versus .60). In 

summary, the results of study 1B suggest a one-factor model may be premature, and that 

division into Approach and Collapse subscales remains plausible. Consequently, despite 

Study 1A finding that the Acute-2007 contains only one factor, the change analyses 

presented in Study 2 included both the Collapse and Approach scores. 

Correlations between other risk scales and the Acute-2007 items and total scores 

were positive, indicating that higher scores on risk scales (indicating higher recidivism 

risk) were associated with higher scores on the Acute-2007 (also indicating higher 

recidivism risk). Items of the Acute-2007 were found to be correlated with other 

measures of putatively similar constructs. The convergent validity analyses, however, 

found weaker relationships between Acute items assessing emotional collapse (i.e., 
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emotional collapse, social collapse, and substance abuse) than the items assessing more 

of an approach framework to reoffending (i.e., victim access, sexual preoccupation, 

rejection of supervision, and hostility).  

The Acute-2007 item substance abuse had the least number of significant 

correlations with Stable-2007 items and indices of criminality. In addition, the substance 

abuse item consistently had the lowest factor loadings with the Acute-2007 factor, the 

lowest correlations with the other Acute-2007 items, and removing this item increased 

the Cronbach alpha of the scale. Such findings highlights the need for a greater 

examination of the scoring of the substance abuse item Acute-2007. 

Although the average Acute ratings across the three time-points provided similar 

patterns of results in predictive accuracy to the Acute-2007 scores assessed at Time 1 (1 

to 2 months), a greater number of items were statistically significant (and tended to have 

smaller standard errors) in the averaged analyses. This finding is consistent with research 

on trait stability in which single assessments tend to produce lower reliability in 

predicting the behaviour of the following day compared to the average of multiple 

assessments (Epstein, 1980).  

Study 1A also examined the measurement invariance of the Acute-2007. To the 

extent that there was violation of measurement invariance, change in scores could not be 

assumed to reflect true change in the construct being measured and instead could be 

attributed to measurement error or, in the case of partial measurement invariance, both 

measurement error and change in the construct (i.e., true change; Asparouhov & Muthén, 

2009). The current study found that the Acute-2007 had invariant thresholds and factor 

loadings indicating that the construct being measured by the items does not change with 
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time and that the items are functioning the same across time. As such, observed change 

on the Acute-2007 can be assumed to reflect true change on risk-relevant propensities 

assessed by the Acute-2007 (Asparouhov & Muthén, 2009).  

Chapter 7 

Study 2: Examining Offender Change on Risk-Relevant Propensities 

The purpose of Study 2 was to examine (1) the average rate of change for sex 

offenders on the Acute-2007 and (2) the extent to which individual sex offenders vary in 

their rates of change. Given that sex offenders varied significantly in their rates of 

change, Study 2 also examined (3) the relationship between initial scores on the Acute-

2007 and the rate of change, and (4) the extent to which between-level characteristics, 

such as age, predict sex offenders’ rate of change on the Acute-2007. Exploratory 

analyses were also conducted to examine the extent to which change on these risk-

relevant propensities were associated with recidivism. The first set of analyses utilized 

Hierarchical Linear Modeling (HLM), with Acute-2007 scores nested within individuals. 

Figure 10 provides the multilevel growth trajectory model that was examined.  

Between Individuals 

Sex offender type (rapists vs. child molesters; intrafamilial vs. extrafamilial child 

molester) 

Risk level      Pattern of change 

Age 

How do Acute-2007 growth trajectories vary by offender characteristics? 

 

Within individual 

Acute-2007 score      Pattern of change 

How does an offender’s Acute-2007 change over time? 

Figure 10. Multivariate growth trajectory. 
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Method 

Participants 

Figure 10 presents the participant flow chart for Study 2. Acute-2007 scores were 

available for 749 sex offenders from the Dynamic Supervision Project (Hanson et al., 

2007), representing 7,082 unique Acute-2007 assessments. Female sex offenders (n = 5) 

were removed from the sample, reducing the number of Acute-2007 assessments to 7,050 

(n = 744). In addition, 169 Acute-2007 assessments (2% of the total number of 

assessments) representing 24 participants (3%), were missing at least one Acute-2007 

item. Given that most offenders had multiple assessments, removing the assessments with 

any missing Acute-2007 items only reduced the sample size from 744 to 741. In addition, 

three participants had no record of their at-risk date. These participants were removed 

from the analyses as it was not possible to ascertain whether the Acute-2007 assessments 

were completed prior to the participant being at-risk in the community.  

A small proportion of Acute-2007 assessments (1% or n = 75 assessments) were 

completed before the participant was actually at-risk in the community; these offenders 

were assessed between 1 day to over a year (12.8 months) before being released in the 

community (Mdn = 1.4 months, M = 2.7 [SD = 3.2]). Because the purpose of the Acute-

2007 is to measure change in sex offender’s risk while in the community, Acute-2007 

assessments that were completed prior to the offender being at risk were removed; this 

reduced the sample from 738 to 734 adult male sex offenders (6,785 Acute-2007 

assessments). Lastly, sex offenders with at least three or more Acute-2007 assessments (n 

= 575) were included in Study 2 allowing for the reliable estimation of change 
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(Raudenbush & Bryk, 2002); this criteria reduced the number of unique Acute-2007 

assessments from 6,785 to 6,568 (see Figure 11). 

 

 

 

 

 

 

 

 

Figure 11. Participant flow chart for Study 2. Number of assessments denoted by a and 

number of participants denoted by n. 

The average time between the first Acute-2007 assessment and the last Acute-

2007 assessment ranged from less than a month to 42 months (Mdn = 11; M = 13, SD = 

8). Figure 12 presents the average length of time between the first and last Acute-2007 

assessment. 

At least 3 Acute-2007 scored at 

Time 11 to 2 months, Time 23 to 4 

months, and Time 35 to 6 months 

N = 317 

N = 749 (from Hanson et al. (2007) 

a = 7,082 

n = 744 

a = 7,050 

 

Removed females 

Removed assessments missing any 

Acute-2007 items  

Removed offenders missing at 

risk date  

n = 741 

a = 6,881 

n = 738 

a = 6,860 

n = 734 

a = 6,785 

Removed Acute-2007 assessments 

that were prior to being at risk 

n = 575 

a = 6,568 

Removed participants with less 

than three Acute-2007 

assessments 



OFFENDER CHANGE  111 

 

 

Figure 12. Length of Time between First and Last Acute-2007 Assessments in Months 

for those with three or More Acute-2007 Assessment (N = 575). 

Table 28 presents the descriptive information about the sex offenders included in 

Study 2, which were similar to the demographics of the complete sample (see Appendix 

H). Sex offender type was available for 541 offenders. Most offenders were rapists 

(31.4%), extrafamilial child molesters (29.2%), or incest offenders (25.9%). A minority 

of sex offenders were non-contact offenders (e.g., exhibitionism; 8.1%) or mixed 

offenders (i.e., both adult and child victims; 5.4%). Sentencing type was available for 358 

participants, with most given a provincial sentence (97%; 346/358). Only 3% were 

followed into the community after being released from a federal institution. 

Approximately one-quarter of the sample were American (137/575). 
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Table 28 

Descriptive Information for the Sample 

Variable M (SD) % (n/N) 

Demographic   

Age (n = 575) 40.5 (13.6)  

Aboriginal status  20.1% (111/552) 

Prior sentencing date  27.3% (154/565) 

Prior convictions for sexual offences  27.2% (153/565) 

Prior non-sexual offences  28.2% (162/565) 

Risk Scales   

   Stable-2007
a
 (n = 543) 7.36 (4.58)  

   RRASOR (n = 565) 1.43 (1.09)  

   Static-99R (n = 565) 2.29 (2.28)  

   Static-2002R (n = 404) 3.24 (2.42)  

Psychological   

   Developmentally delayed  4.9% (27/556) 

   Major mental illness  9.4% (52/553) 
a
 first Stable-2007 assessment. 

Measures 

Demographic variables. Several demographic variables were used as Level-2 

variables to examine if the pattern of change differed across (1) sex offender type (i.e., 

rapist and child molester; intrafamilial and extrafamilial), (2) age of the offenders, and (3) 

supervision officers.  

Risk scales. Static-99R and Stable-2007 were described in Study 1B. The Static-

2002R can be divided into two factors (Babchishin et al., 2012c). The persistence of sex 

offending (three items), deviant sexual interests (three items), and relationship to victims 

(two items) subscales were summed to create the sexual criminality factor. The total 

score of all items in the general criminality (five items) subscale was used as the general 

criminality factor. 

Conscientiousness. A proxy scale assessing the conscientiousness of the 

supervision officers was created for the purpose of the current study. Specifically, 
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conscientiousness was defined as the degree to which the supervision officers followed 

instructions during their participation in the Dynamic Supervision Project (Hanson et al., 

2007), namely whether (1) they provided an answer for the Static-99 override item
6
, (2) 

they provided at least one Stable-2007, (3) they provided at least one Acute-2007, and (4) 

they provided the assessments in the correct order (i.e., Static-99 first, then Stable-2007, 

and, finally, Acute-2007). The items are scored dichotomously (yes/no) and, as such, 

conscientiousness scores ranged from 0 to 4, with higher scores representing greater 

conscientiousness. 

Data Analyses 

Hierarchical Linear Modeling (HLM). HLM analyses (also referred to as 

growth models, mixed-effects models, random-effect models, multilevel linear model, 

random-coefficient regression models, covariance components models, and value-added 

models; Raudenbush & Bryk, 2002) was conducted on the Collapse, Approach, and 

Acute-2007 total scores, which were nested within individuals. HLM is a natural 

extension of regression analyses. Consider the example of a score on a measure of risk-

relevant propensities for offenders convicted of domestic violence assessed prior to 

release in the community (predictor variable) and relationship satisfaction (outcome 

variable). Offenders, in the hypothetical example, are selected from a federal treatment 

program in Kingston, Ontario. In regression, the relationship between the predictor and 

outcome variable can be represented by an intercept (β0) and a slope (β1). Specifically, 

the regression equation would be: 

Yi = β0+ β1Xi + ri        (3) 

                                                 
6
 As part of their assessment, supervision officers were requested to indicate whether there was additional 

risk factors that would influence the offender’s risk of reoffending (i.e., the presence or absence of an 

override factor).  
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In this regression model, an individual’s relationship satisfaction score (Yi) is a 

function of three parameters. β0 is defined as the expected relationship satisfaction score 

of an offender with a score of 0 on the measure of risk-relevant propensities prior to 

release. The slope, β1, is the expected change in relationship satisfaction for a one unit 

increase in risk-relevant propensities. The error term, ri, represents the unique effect 

associated with person i. In regression, we often scale the predictor variables so that a 

score of 0 is meaningful. For example, if we center the scores of the measure of risk-

relevant propensities on the mean (i.e., Score for Offenderi – Average score), then the 

intercept represents the mean score on risk-relevant propensities.   

In the previous example, the offenders were selected from a federal treatment 

program in Kingston, Ontario. Next, consider the example in which data were collected 

for all federal treatment programs for domestic violence across Canada. It is possible that 

the mean pre-release score on the measure of risk-relevant propensities differs across 

treatment programs (e.g., some offenders may be sampled from a high intensity treatment 

program and others may be sampled from a low intensity treatment program; or β01 > β02, 

where β01 is the average pre-release score for offenders in the high intensity treatment 

program and β02 is the pre-release score for offenders in the low intensity treatment 

program). It is also possible that the change in relationship satisfaction for each one unit 

increase in risk-relevant propensities will be stronger for some treatment programs (or β11 

> β12, where β 11 is the average slope for offenders in the high intensity treatment program 

and β11 is the average slope for offenders in the low intensity treatment program). Such a 

research design would warrant HLM analyses to examine relationships between 
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relationship satisfaction and risk-relevant propensities, while taking into account the 

effects that may be due to the treatment program from which they were sampled.  

The HLM regression equations would now reflect all treatment programs (where 

J is a particular treatment program): 

Yij = β0j+ β1jXi + rij      (4) 

 Each domestic violence treatment program has a unique slope and intercept. 

Variability in these indices across treatment programs can also be examined.  

In HLM analyses, it is also possible to have multiple assessments of a measure 

across time for each offender, such as in the current dissertation. In this scenario, rather 

than (or in addition to) offenders being nested within programs, the focus is on 

assessments nested within offenders. Specifically, each sex offender was assessed on the 

Acute-2007, a measure of risk-relevant propensities, while being supervised in the 

community as part of their sentence.  

The rate of change for each offender can be measured (β1) as can their initial score 

(i.e., when beginning their community supervision order) on the measure of risk-relevant 

propensities (β0; if the first time-point is given a score of 0). Once again it is possible that 

offenders would differ on risk-relevant propensities (or β01 > β02) and that the amount of 

change occurring throughout an offender’s progression in community supervision may 

differ between offenders, or even between jurisdictions or supervision officers (or β11 > 

β12). Each offender would have a slope and intercept. In addition, variables can be added 

to explain why some offenders change more than others (e.g., age of the offenders) or 

why some offenders score higher than others when starting community supervision (e.g., 

risk level assessed by other risk scales) by adding a second level in the HLM model. In 
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this case, the first level of the HLM model (Level-1) examines change within offenders 

and the second level (Level-2) examines change within the different groups of offenders 

(e.g., the extent to which the rate of change among offenders differs between younger and 

older offenders). In the current dissertation, analyses were conducted at both levels 

because the rate of change within-individual and across different groups was examined; 

consequently, there were two sets of equations for the HLM analyses.  

Level-1. The first set of equations is specific to the Level-1 section of the model 

and represents the change each offender is expected to experience during the time-period 

under study (Singer & Willett, 2003). The equations assess intra-individual change; there 

is an equation for each individual in the sample. Each individual’s (i) observed status at a 

particular time-point (t) is a function of the individual growth trajectory and random 

error. Specifically
7
:  

            (      )         (5) 

 

Where yit is the criterion variable (i.e., the variable we are looking for change in; 

Acute-2007 scores) for that individual at the t time-point, π0i is the intercept parameter 

(the expected value of yit, the Acute-2007 score, at time-point 0 for individual i), π1i is the 

growth trajectory parameter and represents the rate at which individual i changes on the 

Acute-2007 (yit) for a one unit increase in time (i.e., the slope of the change for the 

individual). To obtain the predicted Acute-2007 score (yit), this slope is multiplied by the 

time-point being examined (timeit). The equation also includes a residual parameter (εit), 

which represents the variation in residual around each individual’s true change trajectory. 

εit is assumed to be normally distributed and uncorrelated with time and with εit of other 

                                                 
7
 Notations and equations are from Raudenbush and Bryk (2002) and are specific to HLM analyses for 

longitudinal data.  
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time-points or individuals. To test for variability in the rate of change, a Z-test (also 

referred to as t-ratio; Singer & Willett, 2003) can be conducted on the residual parameter 

(εit ).  

The trajectory (i.e., the change across time within an individual) can be linear, 

quadratic  or cubic by adding the specific function to the Level-1 equation. For example, 

the Level-1 equation below models a quadratic trend between change and the outcome 

(yit). 

            (      )     (      )
         (6) 

The current dissertation held no hypothesis as to the shape of the trajectories and, 

as such, the shape was determined based on fit indices. Figure 13 presents the possible 

shapes of these trajectories (assuming the general directions will show reduced risk over 

time). With only three assessments, the data can only fit a linear or quadratic (one curve) 

function, although four assessments would provide better estimation (Singer & Willet, 

2003). In the current study, the presence of two curves (i.e., cubic) can be tested because 

the median number of Acute-2007 assessments was seven. 
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Figure 13. Graphical representation of polynomial degrees. 

In short, the Level-1 analyses examined the shape of each individual’s true 

trajectory of change over time. Although differences are expected to be found at the 

intercept (i.e., the Acute-2007 score when the offender was first at risk in the community 

was expected to differ across sex offenders), the current dissertation focused on the rate 

of change between sex offenders (i.e., slope) and the extent to which variables could 

explain differences in the patterns of change (i.e., Level-2 model). 

Centering time and Acute-2007 scores. The time variable was computed by 

subtracting the at-risk date (when the offender was in the community) from the Acute-

2007 assessment date. For some participants (n = 235), the first Acute-2007 assessment 

was conducted after the start of the community supervision (e.g., Month 2.25). HLM does 

not require that all participants have an assessment at time 0, that participants are 

assessed at the same time-points, or that the time of measurement is rounded (e.g., 1 

month, 2 months) to provide equivalency in time-points across individuals (Xu & Blozis, 

2011). Several options for centering time are available. 

Time can be centered based on a common start time of an event (e.g., when first 

at risk in the community), centered based on each individual’s mean measure of time 

(e.g., person-centered), or centered based on the sample mean measure of time (i.e., grand 

mean centered). Each type of centering influences the interpretation of the findings; 

however, when time-points vary across individuals, each centering option can produce 

varying degrees of bias (Blozis & Cho, 2008; Mehta & West, 2000). For example, 

centering on a common starting point (e.g., time 0, when offenders are starting their 

community supervision) when some individuals do not have an assessment during time 0 
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would mean that the intercept represents an estimated value of the initial Acute-2007 

scores. That is, the intercepts would represent the expected Acute-2007 score when the 

offenders are starting community supervision. This approach has been found to 

underestimate the variance of the slope (Blozis & Cho, 2008). The degree of bias, 

however, is directly related to the amount of heterogeneity in time-points. The relative 

standard deviation (r.s.d., also called coefficient of variation) can be used to measure 

heterogeneity in time-points and is defined as: √
                      

                        
  . 

Blozis and Cho (2008) found that mean centering at the individual level produced 

less biased parameters than both grand mean centering and centering at the point of 

origin, when heterogeneity in time-points was moderate to large. When heterogeneity in 

time-points is low (a r.s.d. of 5.6 was defined as low heterogeneity in Blozis & Cho, 

2008), each centering technique was robust and produced similar parameters. The current 

study had a r.s.d. of √
     

    
  = 2.34 and, thus, the choice of centering approach would 

have little appreciable effect in the parameters. As such, time-points were centered at the 

at-risk date (i.e., when the offender first started community supervision) to allow for ease 

of interpretation. 

Figure 14 presents the number of months after being at risk in the community that 

the first Acute-2007 was received for each offender in the sample. Approximately half of 

offenders were scored on the Acute-2007 within the first month of being released in the 

community (58%; Mdn = 0.89 months or about the fourth week of the month; Mode = 0). 

The assessment date for the first Acute-2007 ranged from 0 to 16 months after their at-

risk date (M = 1.4, SD = 2.0). 
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Figure 14. Months after release the first Acute-2007 assessment were completed. 

For the second set of analyses in which Level-2 variables were added to the 

model, continuous variables (e.g., age) were grand mean centered. That is, for each 

offender and each time-point, the grand mean of this variable is subtracted from each 

observation (following recommendation by Bryk & Raudenbush, 2002). The intercept, 

therefore, is equal to the average Acute-2007 scores for the average score of the variable 

(e.g., age). Dichotomous variables (e.g., child vs. adult victims) were uncentered. As 

such, the intercept is equal to the average Acute-2007 scores for the group scored as 0 

(e.g., adult victims).  

 Level-2. If there is heterogeneity in the slope (i.e., the degree of change varies 

across sex offenders) or in the intercept, additional HLM analyses can be conducted 

adding Level-2 variables to the model to help explain the heterogeneity in the rate of 

change (π1i) and/or the heterogeneity in the intercept (π0i). Based on previous studies, it 

was expected that there would be variability in both change and individual initial status. 
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However, as aforementioned, the most pertinent research questions examined which 

variables could help explain differences in individuals’ rates of change.  

Level-2 covariates. The Level-2 covariates included risk level (i.e., overall risk 

level, risk for sexual criminality, and risk for general criminality), sex offender type (i.e., 

rapists vs. child molesters, and intrafamilial vs. extrafamilial offenders), and age at 

release (or in the case of offenders released directly into the community at sentencing, 

age at first assessment).  

In the Level-1 HLM analyses with no covariates (presented above), each 

individual’s (i) observed status (Acute-2007 score) at a particular time-point (t) is a 

function of the baseline status, the individual growth trajectory, and random error 

(            (      )     ). However, when Level-2 covariates are added, the 

equation for the observed status at a particular time-point is different. Specifically, the 

Acute-2007 score is a function of the intercept, the individual growth trajectory, random 

error, and the predictor variable (i.e., covariate). For example, an individual’s initial 

status (   ) on the Acute-2007 would be estimated as follows: 

                       (7) 

The equation above explains that the individual’s score on the Acute-2007 during 

the initial status (π0i)  is estimated as a function of the Level-2 predictor(s) (Xi), and the 

average initial status and rate of change on the Acute-2007.  

In the case of a dichotomous predictor variable, Xi represents the between-level 

(i.e., between-individual) characteristic (e.g., child vs. any adult victims),     (Level-2 

intercept) represents the average initial status for those who scored a 0 on the 

dichotomous predictor variable (e.g., the Acute intercept score for offenders with any 
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child victims), and      (Level-2 slope) represents the effect of the between-individual 

predictor variable (any adult victims) on their initial status (i.e., increase or decrease). If 

the     is statistically significant, the variable (e.g., age of victim) is related to mean 

Acute-2007 scores.  

In the case of a continuous predictor variable (e.g., age),      (Level-2 intercept) 

represents the average initial status for those with an average score on the predictor 

variable and      represents the average effect of the between-individual predictor 

variable on their initial status (i.e., increase or decrease).  Lastly,     is the Level-2 

residual and represents the portion of initial status that is unexplained by the included 

Level-2 variables. Unlike the Level-1 error variance which represents true error (Holden 

et al., 2008), a statistically significant     indicates that the intercept (initial status on the 

Acute-2007) differs significantly among individuals. In the current study, the variance 

covariance matrix of      was allowed to vary across participants (i.e., heteroscedastic 

model; Raudenbusch & Bryk, 2002). 

The rate of change (   ) also is a function of the Level-2 predictor(s) (Xi) and the 

average rate of change: 

                        (8) 

For dichotomous predictors,     represents the rate of change for individuals 

scoring a 0 on the between-individual parameter (e.g., any child victims). For continuous 

predictors,     represents the average growth rate.     (Level-2 slope) represents the 

effect of the between-individual parameter on the increase (or decrease) to their rate of 

change.  Xi represents the between-level score, and    is the Level-2 residual and 

represents the portion of the rate of change that is unexplained at Level-2. In other words, 
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   represents the deviation of individual change trajectories around their respective 

average trends (Singer & Willet, 2003). A statistically significant     indicates that the 

slope (rate of change on the Acute-2007) differs significantly among individuals after 

taking into account the Level-2 variables already added in the model to predict the rate of 

change.   

Centering level-2 variables. Centering Level-2 covariates is common to allow for 

easier interpretation of the findings. Depending on the distribution of data, different 

centering techniques can be done and could influence the interpretation of the Level-1 

findings. For dichotomous covariates, no centering is required.     and    are the 

intercept and slope of the average trajectory for one level of the covariate and (    

    ) and (        ) are the intercept and slope of the average trajectory for offenders in 

the second level of the trajectories. In the case of continuous variables (e.g., age), the 

interpreted     and     parameters are dependent on the centering techniques used, 

which was dependent on the measurement scale and distribution of the specific 

covariates. 

Is the rate of change on the Acute-2007 associated to the offender’s initial score? 

An offender with a higher score on the Acute-2007 at the initial assessment may have 

more room to change than an offender with a lower score on the Acute-2007. In addition, 

higher scores may be more likely to change due to regression towards the mean.  Study 2, 

therefore, also examined the extent to which change on the Acute-2007 is explained by 

the offender’s initial status on the Acute-2007 as measured by tau (τ, which represents the 

relationship between initial status and rate of change). Table 29 provides a summary of 

the key notations reviewed above.  
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Table 29 

Summary of Main HLM Notations 

Notation Level Definition 

π0i 1 Intercept, or initial scores on the Acute-2007. Provided for each 

individual 

π1i 1 Rate of change, provided for each individual 

ɛit 1 Residual parameter representing variation in residual around each 

individual “true” change parameter. Represents “true” error. 

σ
2 

1 Level-1 error variance 

Yij 1 Expected Acute-2007 scores at time i as a function of the offenders 

intercept and slope of change 

β00 2 Level-2 intercept. Represents the population average score on the 

Acute-2007 when X equals 0 (in the case dichotomous predictors) or 

when X equals the average score on the predictor (in the case of 

continuous predictors). 

β01 2 Represents the effect of the predictor variable on their initial status 

X 2 Predictors added to the model 

r0i 2 Residual parameter representing the portion of initial status that is 

unexplained by the included Level-2 variables 

r1i 2 Residual parameter representing the portion of rate of change that is 

unexplained by the included Level-2 variables 

τ 1  Represents the relationship between initial status and rate of change 

 

Models. There is a wide variety of models that can be tested using HLM. The 

current dissertation used three types of HLM models. First, the unconditional model (also 

called one-way ANOVA model) was used and is the baseline model in which there are no 

predictors or grouping variables (e.g., time-points across offenders). This model is used 

as a comparison for the more complex model in which grouping factors (e.g., time-points 

across offenders) or predictors (e.g., offender types) are added to the model.  

The random-effects model (also called random-coefficient regression model) is a 

HLM model that includes the Level-2 grouping variable but no predictor variables. Such 

models allow for the residual variance of the slope and intercept to be estimated. If these 

parameters are significant, then there is significant variability in slope and intercept 
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across individuals. Lastly, the intercepts-and-slopes-as-outcomes model not only includes 

the grouping variable (i.e., time-points across offenders) but also another Level-2 

predictor (e.g., child vs. any adult victims) and is used to predict differences in slopes and 

intercepts across different groups of individuals (e.g., difference in the rate of change of 

offenders with adult victims compared to those with child victims). 

 Multiparameter tests (i.e., model fit test; Raudenbush & Bryk, 2002) test which 

of the models provide a better fit. The multiparameter test involves comparing the 

deviance statistic of two models. If the multiparameter test is statistically significant, the 

more complex model (i.e., the model that has the greater number of grouping and/or 

predictor variables) provides a better fit. 

Fitting. HLM analyses involve estimating a series of parameters. In order to do 

so, an estimation model must be selected. The current study utilized the Restricted 

Maximum Likelihood (RML) method to fit the model of change, which is recommended 

by Raudenbush and Bryk (2002) and Singer and Willett (2003). Namely, Full Maximum 

Likelihood (FML) treats the variance components as known (thus uses the sample size in 

the denominator of the residuals), and does not allocate degrees of freedom to the 

estimation of the β00 and β01. Consequently, FML is said to overstate the degrees of 

freedom left for estimating the variance components and, consequently, underestimates 

the variance components themselves (Singer & Willett, 2003). This leads to biased 

estimates when samples are small. In contrast, RML uses N – (p +1), where p is the 

number of parameters. The addition of a constant provides an unbiased estimate of the 

residual variance because it accounts for the uncertainty associated with estimating the 

regression parameters before estimating the residual variance (Singer & Willett, 2003). In 
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the current dissertation the choice between RML and FML is unlikely to have any 

appreciable influence on the results because the N/p ratio is large. 

Covariance structure. Selecting an overly simple covariance matrix can result in 

inflated Type 1 errors, whereas overly complicated covariance structures can result in 

inflated Type 2 errors (Garson, 2013). The autoregressive covariance structure type 

(AR[1]) is a commonly selected covariance structure for repeated measures data.  AR(1) 

was selected (meaning that the variance components of both the slopes and intercepts 

were allowed to vary) as it was assumed that the correlation of pairs of measurement 

would decrease as the time gap between measurements increased (commonly noted in 

longitudinal studies; Raudenbush & Bryk, 2002). Importantly, if these estimates were not 

statistically significant (that the intercept and/or slopes did not vary significantly across 

offenders), then AR(1) should not be selected (because slopes and intercepts do not vary). 

In the current dissertation, AR(1) provided a better model fit than component symmetry 

(in which the variance component would be assumed to be the same across participants, 

meaning that all individuals would have the same slope) given that both intercepts and 

slopes were found to vary across offenders (Garson, 2013; Raudenbush & Bryk, 2002). 

Statistical assumptions. Data were screened for univariate and multivariate 

outliers (defined as Z of ± 3.29), normality, linearity, homoscedasticity, and homogeneity 

of variance at level-1 data (Acute-2007 scores)
8
. Importantly, the Acute-2007 was created 

with the goal of identifying extreme cases where the manifestation of risk factors 

suggests that offending is imminent. As such, the distribution of Acute-2007 are 

conceptually intended to be positively skewed (i.e., only a few offenders would be 

                                                 
8
 The current study had less than 15

 
observation per group (median number of Acute-2007 = 8), and hence 

screening data as a whole is recommended (Huta, 2012). In the case of more than 15 observations per 

group, data should be screened for each Level-2 group (offenders) on Level-1 data (Acute-2007 scores). 
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expected to identified as high risk to reoffend). Figure 15 presents the distribution of 

scores on the Acute-2007 total and the Collapse and Approach subscales. As expected, 

the distributions were positively skewed. 

 

  

 

 

  

 

Figure 15. Distribution of the Collapse, Approach, and Acute-2007 total scores across 

assessments (N = 6,875).
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It is important to note that whereas violations of normality, homoscedasticity, and 

homogeneity of variance are expected to influence the standard errors and, thus, 

statistical significance of the coefficients, the coefficients themselves are minimally 

affected (Raudenbush & Bryk, 2002). In fact, the outcome variable in an OLS regression 

does not need to be normally distributed (Garson, 2013). Instead, in the case of violations 

of normality, homoscedasticity, and/or homogeneity of variance, the robust standard 

errors should be interpreted (Raudenbush & Bryk, 2002).  

Ideally, the skewness coefficient should be smaller or equal to 1.5 (V. Huta, 

personal communication, January 24, 2013). Skewness coefficients
9
 were 2.1, 2.2, and 

2.2 for Collapse, Approach, and Acute-2007 total scores, respectively. Skewness 

coefficients could be reduced to recommended levels by transforming each item to create 

a dichotomous measure (i.e., absence vs. any indication) or by taking the square root of 

the total scores. However, dichotomizing the items was expected to mask changes in 

some offenders (e.g., after transformation, a change from a score of 1 to 3 on the item 

victim access would not actually be reflected in dichotomous items). As such, 

transformation that required collapsing categories or truncating total scores were not 

selected despite reducing skewness coefficients to an appropriate level given their biasing 

effect of masking change. Instead, a square root transformation was conducted and 

reduced skewness coefficients to an acceptable level (i.e., SkewCollapse = 1.4, SkewApproach 

= 1.3, and SkewTotal = 1.2). 

The transformed data produced extremely similar results (see Appendix I for 

overall model of change) and, hence, untransformed data were presented. In addition to 

                                                 
9
 With such large sample sizes (n = 6,568), only the skewness coefficient is interpreted. The z-score 

(coefficient/SE) is misleading with such large sample sizes (e.g., above 200; Tabachnick & Fidell, 2007). 
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normality, data were screened for homoscedasticity, homogeneity of variance, and 

outlying (Z ± 3.29) intercepts and slopes (at Level-2 of the data; one per individual) for 

each model tested. Multivariate outliers were identified by extreme Mahalonobis 

distances
10

. Both univariate (slopes and intercepts) and multivariate outliers (combination 

of outlying slopes and intercepts) were found
11

 and, in such cases, models were run with 

and without outliers present. No substantial differences in findings (other than slight 

differences in total sample size) were found and, as such, models are reported with 

outliers included. Homogeneity of variance was consistently maintained; however, the 

distribution of variances were generally more peaked than a normal distribution. The data 

were also generally homoscedastic; however, residuals seemed narrower at upper values 

of the Acute-2007 scores. Importantly, the influence of such departures on standard errors 

is minimal and minimized by using robust standard errors (Garson, 2013; see Appendix J 

for detailed list of statistical assumptions). 

Missing data. HLM analyses do not require that individuals have the same 

number of time-points or that they are measured at the same time-points. Observations 

with missing data are valid and are not removed from the HLM analyses. However, 

missing data must be missing at random (Xu & Blozis, 2011). Specifically, the pattern of 

missing data cannot be related to the missing data but can be related to other time-points 

or covariates (Xu & Blozis, 2011). This is a much less restrictive assumption than 

missing completely at random (MCAR); MAR was maintained in the current study
12

.  

                                                 
10

 The Mahalonobis distance assesses the distance between the Bayesian estimates for each individual 

relative to the distance that would be expected based on the model (Raudenbush & Bryk, 2002). 
11

 For example, in the Acute-2007 total model, 5 multivariate outliers, 5 univariate outliers for the slopes, 

and 7 univariate outliers for the intercepts were identified. 
12

 There is no analysis available to determine if data are MAR because you do not have information about 

the value of the variable that is missing. With longitudinal data, however, the relationship between 

missingness and the value of the variable can be estimated by examining whether the variable at Time 1 is 
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Reliability estimates for the slope and intercept. Reliability is computed as the 

ratio of the variance of individual parameters (πki) to the total observed variance ( ̂  ) or  

πki  ̂  , and represents the reliability of the individual data estimate under classical 

measurement theory (Bryk & Raudenbush, 1987). A small reliability coefficient for the 

rate of change parameter indicates that there is little variability in the rate of change 

(Bryk & Raudenbush, 1987). A reliability coefficient of less than .05 is considered small 

and the variability of the parameter should be fixed rather than allowed to vary across 

individuals (Raudenbush & Bryk, 2002). Reliability tends to increase as the number of 

assessments within individuals increases because (1) you are more likely to find change 

with a greater number of assessments, and (2) measurement error is reduced.  

Does the rate of change among sex offenders predict recidivism? The initial 

Acute scores and scores at latter months (e.g., 2 months) were estimated from the 

parameters derived from the HLM regression model. Specifically, the parameters derived 

from the HLM analyses were used to estimated Acute-2007 total scores for each 2 

months after starting community supervision for a total of 12 months (i.e., t0 month, t2 months, 

… t12 months). Because the parameters are estimated, impossible estimated values (e.g., 

Acute-2007 scores less than 0) were truncated. In addition, due to concerns regarding the 

accuracy of recidivism information, American cases were also removed and, as such, 

recidivism analyses were based on a sample size of 437. Recidivism was measured after 

an approximate follow-up period of 7.5 years (SD = 2.2) and included sexual, violent 

                                                                                                                                                 
associated with the missingness for that variable (e.g., number of Acute-2007 assessments). The current 

data supported MAR; there was no correlation between the number of Acute-2007 assessments and the 

score of the assessment at time 1 (r between number of assessments and score on the Collapse, Approach, 

and Acute-2007 total score [n = 575] were -.05, .02, and -.01, respectively). 
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(including sexual), and any recidivism. Additional description of recidivism data was 

provided in Study 1B.  

A series of univariate AUC analyses and Cohen’s d were computed to examine 

the ability of the rate of change and Acute-2007 total scores to discriminate between 

recidivists and non-recidivists (sexual, violent, and any). The ability of more recent 

assessments to provide incremental validity to initial scores was indexed using Cox 

regression survival analysis (Allison, 1984; Singer & Willet, 2003). Several Cox 

regression models were conducted in which two scores (initial [i.e., t0 month] and a latter 

month [i.e., either t2months, t4 months … t12 months]) were added to a Cox regression model.  

When more than one variable is entered in the model, the results are interpreted 

like multiple linear regression. In the current sets of analyses, the hazard ratios of the 

initial Acute-2007 scores reflect the predictive accuracy of the initial score, after 

controlling for the subsequent Acute-2007 scores. In turn, the hazard ratios of the 

subsequent Acute-2007 scores reflect its predictive accuracy after controlling for initial 

Acute-2007 scores. In other words, it reflects the unique predictive value of the variable, 

above and beyond the other variables included in the analysis. If the 95% confidence 

interval of the hazard ratio does not include 1, the Acute-2007 scores significantly predict 

recidivism. Cox regression also provides the Wald statistic that, if significant, indicates 

that the assessment adds incremental validity to the other variables(s) included in the 

model. Incremental effects are also indicated by both hazard ratios being statistically 

significant. If both the initial and latter assessment are statistically significant, then both 

initial and latter assessments provide unique information to the prediction of recidivism.  

Results 
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HLM analyses, based on the restricted maximum likelihood (RML) estimation 

method, were conducted to analyze change on the Acute-2007 total scores for sex 

offenders on community supervision. Prior to conducting analyses, adherence to the 

statistical assumptions of HLM was examined, and due to violations of normality, robust 

standard errors were interpreted for all analyses. The results present untransformed scores 

without cases removed given the similar findings with transformed scores (Appendix I). 

The HLM analyses were conducted to estimate (1) the average rate of change for 

sex offenders on the Acute-2007, (2) the extent to which individual sex offenders vary in 

their rate of change, and (3) the relationship between initial scores on the Acute-2007 and 

the rate of change. HLM analyses were conducted separately for the Acute-2007 total 

scores, Collapse total scores, and Approach total scores. For each set of HLM analyses, 4 

main findings are summarized. First, the intraclass correlation coefficient (ICC) and 

reliability coefficients are presented. These indices provide information on the extent to 

which there is a clustering effect and variability in the slopes and intercepts. Next, the 

fixed effects (β0 and β1) and correlations between the estimates are presented followed by 

the tests examining whether the initial scores and rate of change vary across individuals. 

Last, the shape of the rate of change is examined. After testing for and describing 

offenders’ heterogeneity in rate of change and initial values, predictor variables were 

examined. Table 30 provides a summary of the parameters that are presented in the 

current analyses. 
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Table 30 

Summary of HLM Parameters Presented in Results 

Parameters Definition 

ICC (ρ) Represents the proportion of variance in Acute-2007 total scores 

that is between individual (i.e., clustering effect) 

Reliability 

estimates 

indices of variance available to be modeled across individuals 

β00 Intercept from fixed-effect. The average score on the Acute-2007 of 

(Level-2). In the case of the models that include a dichotomous 

predictor, it is average Acute score for offenders scoring a 0. For 

models that include a continuous predictor, it is the average Acute 

score for offenders with the average score of the predictor. 

β10 Slope from fixed-effect. The average rate of change on the Acute-

2007 (Level-2). In the case of the models that include a 

dichotomous predictor, it is average rate of change for offenders 

scoring a 0. For models that include a continuous predictor, it is the 

average rate of offender change for offenders with the average 

score of the predictor. 

σ
2 

Level-1 error variance (Level-1) 

τ Represents the relationship between initial status and rate of change  

τ0i Variance of random intercept, represents the dispersion of the 

intercept across offenders (Level-2) 

τ1i Variance of random slopes, represents the dispersion of the rate of 

change across offenders (Level-2) 

r0i Residual parameter representing the portion of initial status that is 

unexplained by the included level-2 variables (Level-2) 

r1i Residual parameter representing the portion of rate of change that is 

unexplained at level-2 (Level-2) 

 

HLM Model of Acute-2007 Total Scores  

Observed Acute-2007 total scores when first at-risk in the community ranged 

from 0 to 21 (M = 1.78, SD = 2.32). Figure 16 presents the regression line representing 

change in Acute-2007 total scores over time, ignoring the fact that assessments are 

clustered within individuals. A trend towards lower Acute-2007 scores with time can be 

observed. 

 



OFFENDER CHANGE  134 

 

Figure 16. Fitted regression line of the Acute-2007 total scores across all assessments (N 

= 6,568), which was statistically significant (standardized β = -.094, p < .001). Seventy-

two percent of the assessments (n = 4,729) were completed within one year (range from 1 

to 42 months, M = 9 [SD = 7], Mdn = 7 months). 

Clustering effects. The Intraclass correlation coefficient (ICC) represents the 

proportion of variance in Acute-2007 scores that is between individuals (i.e., cluster 

effect
13

). The ICC was large, ρ = .66. In other words, 44% of the variance in the Acute-

2007 total scores were attributed to differences between individuals (Level-2). In 

addition, 10.2% of the variance in offender change on Acute-2007 total scores was 

accounted for by the passing of time (Level-1)
14

. 

                                                 
13

 ρ = τ0/(σ
2 
+ τ0) = 4.078/(2.136 + 4.078) = .656 

14
 How much within-person variance in Acute-2007 total scores is explained by the passing of time is 

indexed by the residual within-person variance when controlling for time-point (i.e., total within-person 

variance from the one-way ANOVA model, in which time-point is removed from the model − within-

75% of the assessments (16 months) 

50% of the assessments (9 months) 

95% of the assessments (23 months) 
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Reliability of coefficients. Whereas the ICC provides an index of the magnitude of 

the clustering effect, the reliability estimates provide separate indices of the variance 

available to be modeled across individuals for the intercept and the slope (Hofmann, 

1997). The estimated reliability for initial status and rate of change were .758 and .369, 

respectively. As such, there was more variance between individuals in initial status on the 

Acute-2007 than on their rate of change. 

Fixed effect parameters. Table 31 presents the HLM regression model used to 

examine the extent to which sex offenders (N = 575) differed on their individual intercept 

(i.e., Acute-2007 scores when starting supervision) and slope (i.e., change on the Acute-

2007 total scores during the supervision period). The fixed effect estimates represent the 

average Acute-2007 scores at initial status (β00) and the average rate of change (β10). 

Table 31 

Random-Effect Model Examining Initial Status and Change on the Acute-2007 (N = 575)  

 Fixed Effect Coefficient Robust SE t ratio df p value 

For π0      

         2.051 .092 22.22 574 <.001 

For π1      

         -.026 .006 -4.10 574 <.001 

Random 

Effect 

SD Var χ
2 

df p value 

τ0 2.019 4.078 3,106.45 574 <.001 

τ1   .096   .009 1,339.52 574 <.001 

Level-1, σ
2
 1.461 2.136    

 

Note. Model converged after 16 iterations. Total within-person variance (i.e., from the 

one-way ANOVA HLM, in which time-point is removed from the model) was 2.372. 

                                                                                                                                                 
person variance when time point is added to model) divided by total within-person variance (i.e., from the 

one-way ANOVA HLM, in which time-point is removed from the model). 
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The estimated mean intercept, β00, and the mean growth rate, β10, for Acute-2007 

total scores were 2.051 and -0.026, respectively
15

. In other words, the average Acute-

2007 total score when sex offenders were first starting community supervision was 

estimated to be 2.05 and Acute-2007 total scores reduced on average 0.03 per month 

during the follow-up time. The t-ratio of both the intercept and slope were significantly 

different from zero. In other words, the initial Acute-2007 total score was higher than 

zero, and the rate of change was also significantly higher than zero (which would reflect 

no change).  

Correlation between parameters. The tau (τ) represent the correlation between 

rate of change and initial status. The current study found a moderate size τ of -.348, 

meaning that sex offenders with higher Acute-2007 risk scores when starting community 

supervision tended to have greater rates of change.  

Variability across offenders. The estimates for the variance of the individual 

change parameters, τ0 and τ1, were 4.078 and 0.009, respectively. The corresponding χ
2
 

test that there are no individual differences among sex offenders’ rate of change was 

statistically significant (i.e., Null hypothesis [H0]: τ1i = 0), χ
2 

= 1,339.52, df = 574, p < 

.001). As such, there was significant variation in the rate of change on the density of 

acute risk factors for sex offenders in community supervision. The variance estimate of 

the slope (τ1) had a value of .009, and thus the standard deviation of the rate of change 

was .095 (i.e., √  ). As such, a sex offender with a rate of change that is one standard 

deviation above the average, for example, is expected to change at a rate of -.121 per 

month (-.026 -.095 = -.121) on the Acute-2007.  

                                                 
15

The 95% confidence interval for Acute-2007 initial assessments was β00 ± 1.96(SE), where SE =  ̂   √ 
 
. 

As such, plausible value ranged from 1.89 to 2.22, or 2.051 ± 1.96 x (2.02/√   ) = 2.051 ± 1.96(.084)
 
= 

(1.89, 2.22). 
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The slopes of sex offenders
16

 ranged from -2.56 to 2.67 (M = -.003, SD = .391, 

Mdn = .020); 42.1% had negative slopes indicating that their Acute-2007 scores reduced 

during supervision and 57.9% had positive slopes indicating that their Acute-2007 scores 

increased during supervision. Of the sex offenders with positive slopes (N = 333), 56.5% 

had small positive slopes below or equal to .050 (average slope for all sex offenders with 

positive slope was .163 [SD = .335], Mdn = .033). Of offenders with negative slopes (N = 

242), most had large negative slopes (78.1% with negative slopes ≥ -.050; M = -.233, SD 

= .345, Mdn = -.124).  

Unsurprisingly, sex offenders significantly varied on the density of acute risk 

factors when starting their supervision period, χ
2
 = 3,106.45, df = 574, p < .001. As such, 

the starting Acute-2007 total scores were controlled for in subsequent models that 

examined whether predictor variables could explain variability in slopes. 

Linear trend. A variable with the squared value of time was entered into the 

equation to examine if a quadratic (one curve) function would fit the data better than the 

linear function presented above. The squared function of time was not statistically 

significant (t-ratio = 1.13, p = .258), indicating that rate of change followed a linear trend 

and a curved function was not necessary. 

Figure 17 presents the slope and intercept of a random sample of sex offenders 

(four random data slices each representing 25% of the sample). 

  

                                                 
16

 Note that the average of the offenders’ individual slopes does not provide the same value as the average 

slope derived from the fixed-effect HLM analyses. The differences in values is because HLM gives more 

weight to the slopes of individuals with more time-points and whose first time-points are closer to zero. In 

contrast, the simple average of the individual slopes (presented here) weights all offenders’ slopes equally. 
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Figure 17. Smoothed individual change on Acute-2007 total scores across time (months) 

for four random slices each representing 25% of the sample (n = 144). 
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HLM Model of Acute-2007 Collapse Scores  

Clustering effect. The ICC was large
17

, ρ = .58, and indicates that 34% of the 

variance in Collapse scores can be attributed to variability between individuals (i.e., 

clustering effect). In addition, 10.0% of the variance in offender change on Acute-2007 

total scores was accounted for by the simple passing of time. The estimated reliability for 

initial status and rate of change were .702 and .361, respectively. 

Fixed effect parameters. Observed Collapse total scores when the offenders 

were first at-risk in the community ranged from 0 to 8 (M = 0.67, SD = 1.06). Table 33 

presents the HLM random effect regression model used to examine the extent to which 

sex offenders (N = 575) differed on their individual intercept and slope of the Collapse 

total scores of the Acute-2007. The average Acute-2007 Collapse total score when sex 

offenders were first starting community supervision was estimated to be 0.80 and the 

Collapse scores reduced on average 0.01 per month during the follow-up time. The t-ratio 

of both the intercept and slope were statistically significant, meaning that both parameters 

were significantly different from 0. 

Correlation between estimates. The correlation between change and initial status 

was -.494, meaning that sex offenders with higher Collapse total scores when starting 

community supervision tended to have greater rates of change. 

  

                                                 
17

 ρ = τ00/(σ
2 
+ τ00) = 0.756/(0.558 + 0.756) = .575 
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Table 32 

Random-Effect Model Examining Initial Status and Change on the Collapse Scores (N = 

575)  

 Fixed Effect Coefficient Robust SE t ratio Df p value 

For π0      

         0.797 .041 19.42 574 <.001 

For π1      

         -.012 .003 -3.77 574 <.001 

Random 

Effect 

SD Var χ
2 

Df p value 

τ0 0.869 0.756 2,526.56 574 <.001 

τ1   .048   .002 1,389.10 574 <.001 

Level-1, σ
2
 0.747 0.558    

Note. Model converged after 16 iterations. Total within-person variance (i.e., from the 

one-way ANOVA HLM, in which time-point is removed from the model) was 0.620. 

 

Variability across offenders. The χ
2
 test that there are no individual differences 

among sex offenders rate of change was significant (i.e., Null hypothesis [H0]: τ1i = 0), χ
2
 

= 1,389.10, df = 574, p < .001. Therefore, there was significant variation in the rate of 

change on the density of risk factors assessing emotional collapse for sex offenders in 

community supervision. The variance estimate of the slope (τ1) had a value of .002, and 

the standard deviation of the rate of change was .045. As such, a sex offender with a rate 

of change that is one standard deviation above the average is expected to change at a rate 

of -.012 -.045 = -.057 per month on the Collapse score.  

The slopes of sex offenders ranged from -1.73 to 1.56 (M = .006, SD = .227, Mdn 

= .012); 35.3% had negative slopes indicating that their Acute-2007 scores reduced 

during supervision and 64.2% had positive slopes indicating that their Acute-2007 scores 

increased during supervision. Of the sex offenders with positive slopes (N = 369), 71.8% 

had small positive slopes below or equal to .050 (average slope for all sex offenders with 

positive slope was .083 [SD = .198], Mdn = .012). Of offenders with negative slopes (N = 
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206), most had large negative slopes (60.7% with negative slopes ≥ -.050; M = -.132, SD 

= .211, Mdn = -.067).  

Sex offenders significantly varied on Collapse total scores when starting their 

supervision period, χ
2
 = 2,526.56, df = 574, p < .001. Therefore, the starting Collapse 

total scores were controlled for in subsequent models that examined whether predictors 

variables could explain variability in slopes. 

Linear trend. The squared value of time was entered into the equation to 

examine if a quadratic (one curve) function would fit the data better than the linear 

function presented above. The squared function of time was not statistically significant (t-

ratio = 1.50, p = .133), indicating that the rate of change followed a linear trend and a 

curve was not necessary. 

Figure 18 presents the slope and intercept of a random sample of sex offenders 

(four random data slices each representing 25% of the sample). 
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Figure 18. Smoothed individual change on Collapse total scores across time (months) for 

four random slices each representing 25% of the sample (n = 144). 

 

HLM Model of Acute-2007 Approach Scores  

Clustering effects. The ICC
18

 was large (ρ = .68) and represents the proportion of 

variance (46%) in Acute-2007 Approach scores that is between individuals (i.e., 

clustering effect). In addition, 10.4% of the variance in offender change on Acute-2007 

total scores was accounted for by the passing of time. The estimated reliability for initial 

status and rate of change were .775 and .380, respectively. 

                                                 
18

 ρ = τ00/(σ
2 
+ τ00) = 1.869/(0.875 + 1.869) = .681 
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Fixed effect parameters. The observed Approach total scores when offenders 

were first at-risk in the community ranged from 0 to 14 (M = 1.1, SD = 1.55). Table 34 

presents the HLM random effect regression model used to examine the extent to which 

sex offenders (N = 575) differed on their individual intercept and slope of the Approach 

total scores of the Acute-2007. 

The average Approach total score when sex offenders were first starting 

community supervision was estimated to be 1.25 and scores reduced on average 0.02 per 

month during the follow-up time (see Table 33). The t-ratio of both the intercept and 

slope were statistically significant, meaning that both parameters were significantly 

different than 0. 

Table 33 

Random-Effect Model Examining Initial Status and Change on the Approach Scores (N = 

575)  

 Fixed Effect Coefficient Robust SE t ratio df p value 

For π0      

         1.254 .062 20.24 574 <.001 

For π1      

         -.015 .004 -3.48 574 <.001 

Random 

Effect 

SD Var χ
2 

df p value 

        1.367 1.869 3,472.03 574 <.001 

          .064 .004 1,349.30 574 <.001 

Level-1, σ
2
 0.935 .875    

Note. Model converged after 19 iterations. Total within-person variance (i.e., from the 

one-way ANOVA HLM, in which time-point is removed from the model) was 0.977. 

Correlation between parameters. The correlation between change and initial 

status was -.325, meaning that sex offenders with higher Approach total scores when 

starting community supervision tended to have greater rates of change. 
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Variability across offenders. The χ
2
 test that there are no individual differences 

among sex offenders in their rate of change was significant (i.e., Null hypothesis [H0]: τ1i 

= 0), χ
2
 = 1,349.30, df = 574, p < .001. As such, there was significant variation in the rate 

of change on the density of approach risk factors for sex offenders in community 

supervision. The variance estimate of the slope (τ1) had a value of .004 and the standard 

deviation of the rate of change was .063. Therefore, a sex offender with a rate of change 

that is one standard deviation above the average is expected to change at a rate of -.02 -

.063 = -.083 per month on the Approach total score.  

The slopes of sex offenders ranged from -2.47 to 1.72 (M = -.009, SD = .258, Mdn 

= .015); 39.3% had negative slopes indicating that their Acute-2007 scores reduced 

during supervision and 60.7% had positive slopes indicating that their Acute-2007 scores 

increased during supervision. Of the sex offenders with positive slopes (N = 349), 69.3% 

had small positive slopes below or equal to .050 (average slope for all sex offenders with 

positive slope was .093 [SD = .194], Mdn = .015). Of offenders with negative slopes (N = 

226), most had large negative slopes (68.6% with negative slopes ≥ -.050; M = -.166, SD 

= .265, Mdn = -.086).  

Sex offenders significantly varied on Approach total scores when starting their 

supervision period, χ
2
 = 3,472.03, df = 574, p < .001. As such, the starting Approach total 

scores were controlled for in subsequent models that examined whether predictors 

variables could explain variability in slopes. 

Linear trend. The squared value of time was entered into the equation to 

examine if a quadratic (one curve) function would fit the data better than the linear 

function presented above. The squared function of time was not statistically significant (t-
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ratio = 0.14, p = .886), indicating that the rate of change followed a linear trend and a 

curve was not necessary. 

Figure 19 presents the slope and intercept of a random sample of sex offenders 

(four random data slices each representing 25% of the sample). 

  

 
 

Figure 19. Smoothed individual change on Approach total scores across time (months) 

for four random slices each representing 25% of the sample (n = 144). 

 

Summary of the random effect regression models. The random effect 

regression models were used to examine whether the intercept (i.e., starting scores) and 

the slope (i.e., rate of change) vary across individuals. There was more variability in the 
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Acute scores explained between individuals than within individuals. The initial scores 

when starting supervision (i.e., intercepts) and the rate of change (i.e., slopes) of the 

Acute-2007 total scores, the Collapse total scores, and the Approach total scores was 

found to vary across sex offenders. There was also more variability between individuals 

on the initial Acute scores than in the rate of change. In addition, there was significant 

change over time on Acute scores and this change appears to be modeled well by a linear 

rather than a curvilinear relationship. The findings for the random effect regression 

models were remarkably consistent in the analyses of the Acute-2007, Collapse, and 

Approach total scores. As such, a series Level-2 predictor variables were included in the 

models to examine the extent to which the variability across offenders can be explained.   

Level-2 Analyses to Explain Variability in the Rate of Change among Sex Offenders 

A series of univariate HLM analyses were conducted to examine the extent to 

which predictor variables could explain the variability between offenders in the rate of 

change on the density acute risk factors, while accounting for differences in their initial 

score. These analyses were conducted separately for each of the total scores of the Acute-

2007 (i.e., total, collapse, and approach). Predictor variables included risk level (i.e., 

overall risk level as measured by the Stable-2007 and Static-99R, risk for sexual 

criminality, and risk for general criminality), sex offender type (i.e., rapists vs. child 

molesters and intrafamilial vs. extrafamilial child molesters), and age at release (or in the 

case of offenders released directly into the community at sentencing, age at first 

assessment). Only the model that includes the Level-2 predictor is presented in the 

Results section. Additional results for the full analysis, including multiparameter tests, 

are presented in Appendix K. 
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Age. The age of the offender at the beginning of the follow-up (range from 18 to 

84, M = 40.5, SD = 13.6) was included in the model to examine the extent to which age 

can explain differences in the rate of change of offenders, while controlling for 

differences in their initial score (see Table 34). For all three total scores (Acute-2007, 

Collapse, and Approach), age was not a significant predictor of the rate of change of 

offenders in the community. Although not statistically significant, younger age was 

related to greater rates of change on the Approach total scores. In contrast, the 

relationship was (non-significantly) positive for the Acute-2007 total and Collapse scores 

(i.e., older age related to greater rates of change). Note that the initial scores are held 

constant (at the average group mean) in these analyses and, hence, the figures have the 

same intercept across percentiles. Specificially, the figures plot the different estimated 

rates of change based on offenders scoring on the 25
th

, 50
th

, and 75
th

 percentile of the 

predictor (e.g., age). Different slopes are indicative of the effect of the predictor (e.g., 

age) on the rate of change (see Figure 20). 

Table 34  

Age of the Offender to Explain Change on Acute Scores (N = 575)  

Scale Coefficient Robust 

SE 

t Ratio df p 

For Acute-2007 Total Scores, π1      

  Change parameter,     -.026 .006 -4.058 573 <.001 

  Age,     -.0001 .0004 -0.206 573 .837 

For Collapse Total Scores, π1      

  Change parameter,     -.012 .003 -3.746 573 <.001 

  Age,     -.0002 .0002 -.858 573 .391 

For Approach Total Scores, π1      

  Change parameter,     -.015 .004 -3.45 573 <.001 

  Age,     .0001 .0003 .197 573 .844 

Note. Age was grand mean centered.  
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Figure 20. Figures represent age as a predictor of rate of change of offenders, while accounting for differences in their initial scores. 
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Risk level. The risk scores on scales other than the Acute-2007 were included in 

the model to examine the extent to which risk level can explain differences in the rate of 

change of offenders, while accounting for differences in their initial score. The Stable-

2007, Static-99R, and Static-2002R general criminality and sexual criminality factors 

were examined and each were grand mean centered for the analyses. 

 Stable-2007. Scores on the Stable-2007 were available for 543 sex offenders (M = 

7.4, SD = 4.6, range from 0 to 22). Most offenders had several Stable-2007 assessments, 

however, only the first was included in this analysis. Table 35 presents the HLM model 

examining the extent to which Stable-2007 risk scores can explain differences in the rate 

of change of offenders on the Acute-2007 total scores.  

Table 35  

Stable-2007 scores Can Explain Change on Acute Scores (N = 543) 

Scale Coefficient Robust 

SE 

t Ratio df p 

For Acute-2007 Total Scores, π1      

  Change parameter,     -.028 .007 -3.938 541 <.001 

  Stable-2007,     .006 .002 3.615 541 <.001 

For Collapse Total Scores, π1      

  Change parameter,     -.013 .003 -3.957 541 <.001 

  Stable-2007,     .003 .001 3.908 541 <.001 

For Approach Total Scores, π1      

  Change parameter,     -.015 .005 -3.178 541 .002 

  Stable-2007,     .004 .001 3.079 541 .002 

Note. Scores on Stable-2007 were grand mean centered. 

As can be seen in Figure 21, sex offenders with higher scores on their first Stable-

2007 assessments had less change on their Acute-2007 total scores during community 

supervision compared to those who were lower risk on the Stable-2007. 
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Figure 21. Stable-2007 as a predictor of rate of change of offenders, while accounting for differences in their initial score. 
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Static-99R. Five-hundred and sixty-five sex offenders had Static-99R total scores 

(M = 2.3, SD = 2.3, range from -3 to 10). As with the Stable-2007, sex offenders with 

higher scores on static risk factors had a lower rates of change on the Acute-2007 total 

scores and Approach total scores (see Table 36). Despite following a similar direction, 

Static-99R scores did not predict change on the Collapse total score (see Figure 22).  

Table 36  

Static-99R scores Can Explain Change on Acute Scores (N = 543) 

Scale Coefficient Robust 

SE 

t Ratio df p 

For Acute-2007 Total Scores, π1      

  Change parameter,     -.027 .007 -4.020 563 <.001 

  Static-99R,     .007 .003 2.357 563 .019 

For Collapse Total Scores, π1      

  Change parameter,     -.012 .003 -3.815 563 <.001 

  Static-99R,     .002 .001 1.240 563 .215 

For Approach Total Scores, π1      

  Change parameter,     -.015 .004 -3.354 563 <.001 

  Static-99R,     .006 .002 2.618 563 .009 

Note. Scores on Static-99R were grand mean centered. 
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Figure 22. Static-99R as a predictor of the rate of change on acute risk factors, while accounting for differences in their initial score. 
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General and sexual criminality. The Static-2002R is comprised of three 

constructs: sexual criminality, general criminality, and age (e.g., Babchishin et al., 

2012c), which has already been examined separately. It is possible that these factors have 

a differential relationship with the rate of change on the Acute-2007 total scores. Static-

2002R general and sexual criminality scores were available for 404 sex offenders. Sexual 

criminality scores ranged from 0 to 9 (M = 1.6, SD = 1.6) and general criminality scores 

ranged from 0 to 6 (M = 1.8, SD = 1.8).  

Greater levels of sexual and general criminality were associated with a less 

marked average decrease of Acute-2007 total scores and Approach total scores (see Table 

37). Whereas the sexual criminality factor of the Static-2002R did not predict variability 

in the rate of change on the Collapse total scores, the general criminality factor of the 

Static-2002R was found to be a significant predictor of change on Collapse scores (see 

Figures 23 and 24). Specifically, sex offenders with higher scores on general criminality 

had a lower rates of change on the Collapse total scores. 
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Table 37 

Sexual Criminality and General Criminality as Predictors of Change on the Acute-2007 

Total Scores 

Scale Coefficient Robust 

SE 

t Ratio df p 

Sexual Criminality (N = 404)      

For Acute-2007 Total Scores, π1      

  Change parameter,     -.025 .008 -3.112 402 .002 

  Sexual criminality,     .018 .006 3.037 402 .003 

For Collapse Total Scores, π1      

  Change parameter,     -.012 .004 -3.059 402 .002 

  Sexual criminality,     .004 .002 1.553 402 .121 

For Approach Total Scores, π1      

  Change parameter,     -.013 .005 -2.704 402 .007 

  Sexual criminality,     .014 .004 3.273 402 .001 

General Criminality (N = 404)      

For Acute-2007 Total Scores, π1      

  Change parameter,     -.25 .008 -3.023 402 .003 

  General criminality,     .015 .005 2.912 402 .004 

For Collapse Total Scores, π1      

  Change parameter,     -.012 .004 -3.031 402 <.001 

  General criminality,     .006 .002 2.514 402 .012 

For Approach Total Scores, π1      

  Change parameter,     -.013 .005 -2.560 402 .011 

  General criminality,     .008 .003 2.844 402 .005 

Note. Sexual and General Criminality scales were grand mean centered.  
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Figure 23. Sexual criminality as a predictor of rate of change of offenders, while accounting for differences in their initial score. 
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Figure 24. General criminality as a predictor of rate of change of offenders, while accounting for differences in their initial score.
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Offender type. An HLM analysis was conducted to examine the extent to which 

the rate of change on the Acute-2007 total scores could be predicted by sex offender type, 

while accounting for initial scores. Rapists (n = 170) were compared to child molesters (n 

= 298). In a subsequent analysis, extrafamilial child molesters (n =158) were compared 

to intrafamilial child molesters (n = 140). As can be seen in Table 39, the rate of change 

did not significantly differ between child molesters and rapists. The direction, however, 

was towards rapists having greater change on Acute-2007 total scores than child 

molesters. Intrafamilial child molesters had significantly greater change on the Approach 

total scores compared to extrafamilial child molesters. Child molester type could not 

explain the variability in the rate of change of offenders for Collapse and Acute-2007 

total scores (see Figures 25 and 26). 

Given that intrafamilial child molesters score lower on risk scales than 

extrafamilial offenders (e.g., Seto, Babchishin, Pullman, & McPhail, 2013), the fact that 

extrafamilial child molesters changed less than intrafamilial child molesters may simply 

be an artifact of risk level. Two post-hoc HLM analyses were conducted in which both 

Static-99R and offender type were entered as predictors of the change in the Approach 

total scores. Table 1L in Appendix L presents these findings. Whereas offender type (i.e., 

intrafamilial vs. extrafamilial child molesters) continued to be statistically significant and 

explained the rate of change of Approach total scores after controlling for initial scores 

and Static-99R scores, Static-99R scores were no longer predictive of change. These 

findings may be due to lower statistical power given the number of predictors in the 

model and small sample size (n = 298).  



OFFENDER CHANGE  158 

 

Table 38  

Offender Types as Predictors of Change on the Acute-2007 Total Scores 

Scale Coefficient Robust 

SE 

t Ratio df p 

Rapists vs. Child Molesters (N = 468)
a     

For Acute-2007 Total Scores, π1      

  Change parameter,     -.021 .097 -2.838 466 .005 

  Rapists,     -.011 .015 -0.734 466 .463 

For Collapse Total Scores, π1      

  Change parameter,     -.011 .004 -3.151 466 .002 

  Rapists,     -.0003 .007 -0.046 466 .963 

For Approach Total Scores, π1      

  Change parameter,     -.010 .005 -2.035 466 .042 

  Rapists,     -.011 .010 -1.157 466 .248 

Extrafamilial vs. Intrafamilial Child Molesters (N = 298)
b
   

For Acute-2007 Total Scores, π1      

  Change parameter,     -.031 .009 -3.592 296 <.001 

  Extrafamilial child molesters,     .023 .013 1.702 296 .090 

For Collapse Total Scores, π1      

  Change parameter,     -.012 .004 -2.856 296 .005 

  Extrafamilial child molesters,     -.0002 .006 -.026 296 .980 

For Approach Total Scores, π1      

  Change parameter,     -.020 .006 -3.368 296 <.001 

  Extrafamilial child molesters,     .023 .009 2.613 296 .009 
 

a
Coefficients depicts the change in rate of change when an offender is classified as a 

rapist. 
b
Coefficients depicts the change in rate of change when an offender is classified as an 

extrafamilial child molester. 
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Figure 25. Offender type as a predictor of rate of change of offenders, while accounting for differences in their initial score. Dashed 

lines represent child molesters. 
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Figure 26. Child molester type as a predictor of rate of change of offenders, while accounting for differences in their initial score. 

Dashed lines represent intrafamilial child molesters.
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Do supervision officers have different rates of offender change? Given that each 

offender had an identification number representing their supervision officers, a fully 

unconditional Three-Level model was conducted to examine whether supervision officers 

could account for the variability in the rate of change of sex offenders. Specifically, a 

third level was added to the HLM model, in which Acute assessments (n = 6,568) were 

nested within offenders (n = 575), who were subsequently nested within supervision 

officers (n = 122). Such models can partition the variability in Acute total scores into the 

three different levels: within assessments, within individuals and, of substantive interest 

for this analysis, within supervision officers.  

Table 39 presents the coefficients, variance components, and the percentage of 

variance accounted for by the three levels of clustering for the Acute-2007 total scores. 

The average rate of change (averaged across all offenders and supervisors) was -.028. 

Offenders’ rate of change on Acute-2007 total scores was found to differ based on 

supervision officers (n = 122), χ
2
 = 150.94, df = 121, p = .034.  

The decomposition of the variance of the offender rate of change into the different 

levels of clustering is presented in the third panel of Table 41. The clustering effect of 

supervision officers accounted for 3.2% of the variance in offender change on acute risk 

factors while being supervised in the community
19

. There was also substantial variation 

between supervision officers on the average Acute-2007 total scores of the offenders at 

the initial status, χ
2
 = 317.02, df = 121, p < .001. Within offenders, the relationship 

between Acute-2007 total scores assessed when first being supervised (i.e., initial status) 

and the rate of change on the Acute-2007 total score was -.357. At the supervision 

officers level, the relationship was higher, r = -.686.  

                                                 
19

The proportion of variance accounted for is computed as r10 + e1/ r10 (Bryk & Raudenbush, 2002) 
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Table 39 

Unconditional Three-Level Model for Acute-2007 Total Scores 

Fixed Effect Coefficient Robust SE t Ratio 

 
p 

Average initial Acute-2007 total score 

( ̂000) 

2.174 .150 14.526 <.001 

Average offender rate of change ( ̂100) -.028 .007 -4.078 <.001 

Random Effect Variance df χ2 p 

Assessments (Level-1)     

  Temporal variation, ε 2.137    

Offenders (Level-2)     

  Offender initial status,  ̂  2.680 453 1,876.12 <.001 

  Offender rate of change,  ̂  .009 453 1,057.163 <.001 

Supervision Officers (Level-3)     

  Officer mean initial status, r00 1.499 121 317.025 <.001 

  Officer mean rate of change, 

r10 

.0003 121 150.939 .034 

Level-1 Coefficient Percentage of Variance between Supervision 

Officers 

Initial Acute-2007 total score (intercept) 35.9% 

Average offender rate of change (slope) 3.22% 

 

Note. Model converged after 28 iterations. Reliability estimates for the Level-2 intercept 

(.688) and slope (.361), as well as Level-3 intercept (.520) and slope (.052) were large 

enough to be meaningful (i.e., > .05; Raudenbush & Bryk, 2002). 

  

Collapse total scores. The fully unconditional three-level model for Collapse total 

scores required 112 iterations, suggesting potential poor model fit (Raudenbush & Bryk, 

2002). The variance component for the slope was small (.00002) and non-significant and 

the reliability of the Level-2 rate of change was small (.013). The simpler model in which 

the variance component was fixed to be non-varying across supervision officers was 

tested. Generally, the more parsimonious model should be selected (Raudenbush & Bryk, 

2002). The difference between deviance of the simpler model (where the variance of the 

slope was fixed) and the unrestricted model (where the variance of the slope was allowed 

to vary) was non-significant, χ
2
 = 2.09, df= 2, p = .352, meaning that the simpler model 
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could not be rejected. Table 40 presents the two models. The clustering effect of 

supervision officers (from unrestricted model) accounted for 0.9% of the variance in 

offender change on Collapse risk factors while being supervised in the community. In 

short, offenders’ rates of change on Collapse total scores did not vary across supervision 

officers. 

Approach total scores. Table 41 presents the fully unconditional three-level 

model for Approach total scores. The average rate of change (averaged across all 

offenders and supervisors) was -.028. Supervision officers (n = 122) were found to differ 

on their rate of change on the Approach total scores, χ
2
 = 148.64, df = 121, p = .045. The 

decomposition of the variance of the offender rate of change into the different levels of 

clustering is presented in the third panel of Table 38. The clustering effect of supervision 

officers accounted for 5% of the variance in offender change on Approach risk factors 

while being supervised in the community. There was also substantial variation between 

supervision officers on the average Approach total scores of the offenders at the initial 

status, χ
2
 = 319.79, df = 121, p < .001. Within offenders, the relationship Approach total 

scores assessed when first being supervised (i.e., initial status) and the rate of change on 

the Approach total scores was -.356. The relationship was slightly higher at the 

supervision officers level, r = -.447.  
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Table 40 

Fully Unconditional Three-Level Model for Collapse Total Scores 

 Unrestricted Model Restricted Model 

Fixed Effect Coefficient Robust SE t Ratio 

 
P Coefficient Robu

st SE 

t Ratio 

 
p 

Average initial Acute-2007 total 

score ( ̂000) 

0.866 .061 14.243 <.001 0.862 .058 14.746 <.001 

Average offender rate of change 

( ̂100) 

-.012 .003 -3.893 <.001 -.012 .003 -3.683 <.001 

Random Effect Variance df χ
2 

P Variance df χ
2 

p 

Assessments (Level-1)         

  Temporal variation, ε 0.557    .557    

Offenders (Level-2)         

  Offender initial status,  ̂  0.562 453 1,709.54 <.001 0.571 453 1,905.33 <.001 

  Offender rate of change,  ̂  .002 453 1,104.65 <.001 .002 453 1,389.50 <.001 

Supervision Officers (Level-3)         

  Officer mean initial status, r00 0.204 121 242.19 <.001 0.177 121 308.68 <.001 

  Officer mean rate of change, 

r10 

.00002 121 154.95 .020 - - - - 

Level-1 Coefficient Percentage of Variance between Supervision Officers 

Initial Acute-2007 total score 

(intercept) 

26.5% 

Average offender rate of change 

(slope) 

0.9% 

- 

Note. Unrestricted model converged after 112 iterations and the restricted model converged after 23. 
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Table 41 

Fully Unconditional Three-Level Model for Approach Total Scores 

 Unrestricted Model 

Fixed Effect Coefficient Robust SE t Ratio 

 
p 

Average initial Acute-2007 total 

score ( ̂000) 

2.174 .150 14.526 <.001 

Average offender rate of change 

( ̂100) 

-.028 .007 -4.078 <.001 

Random Effect Variance df χ
2 

p 

Assessments (Level-1)     

  Temporal variation, ε 0.876    

Offenders (Level-2)     

  Offender initial status,   ̂  1.236 453 2,065.896 <.001 

  Offender rate of change,   ̂  .004 453 1,068.593 <.001 

Supervision Officers (Level-3)     

  Officer mean initial status, r00 0.689 121 319.790 <.001 

  Officer mean rate of change, r10 .0002 121 148.636 .045 

Level-1 Coefficient Percentage of Variance between Supervision 

Officers 

Initial Acute-2007 total score 

(intercept) 

35.8% 

Average offender rate of change 

(slope) 

5.13% 

Note. Unrestricted model converged after 27 iterations. Reliability estimates for the 

Level-2 intercept (.709) and slope (.367), as well as Level-3 intercept (.526) and slope 

(.070) were large enough to be meaningful (i.e., > .05). 

 

Level-3 predictors. The dataset did not contain much information on the 

characteristics of supervision officers. The conscientiousness of the supervision officers, 

defined as the extent to which they provided the information requested from them, was 

added to the model to see if it could account for variation in the rate of change of 

offenders among supervision officers. Given that supervision officers did not vary 

significantly on offender change for Collapse total scores, only Approach and Acute-

2007 total scores are presented in Table 42. Conscientiousness of the supervision officers 

was found to significantly explain the variability between supervision officers on the rate 
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of change of the Approach total scores, but did not significantly explain the variability 

between the rate of change of the Acute-2007 total scores. Specifically, offenders 

supervised by conscientious officers had smaller decreases in the Approach total scores 

than offenders supervised by non-conscientious supervision officers, t-ratio = 2.24, df = 

120, p = .027. Figure 27 presents these findings. 

Table 42  

Conscientiousness of Supervision Officers (N = 122) as Predictors of Variability in the 

Average Rate of Change of Supervision Officers on the Acute-2007 Total Scores 

Scale Coefficient Robust 

SE 

t Ratio df p 

Conscientious- Dichotomous Scored (N = 122)    

For Acute-2007 Total Scores, π1      

  Change parameter,     -.041 .010 -4.150 120 <.001 

  Conscientious Officers,     .024 .012 1.937 120 .055 

For Approach Total Scores, π1      

  Change parameter,     -.026 .007 -3.859 120 <.001 

  Conscientious Officers,     .019 .008 2.236 120 .027 

Conscientiousness Scale (N = 122)      

For Acute-2007 Total Scores, π1      

  Change parameter,     -.026 .007 -3.824 120 <.001 

  Conscientiousness,     .013 .010 1.376 120 .172 

For Approach Total Scores, π1      

  Change parameter,     -.010 .005 -2.035 120 .042 

  Conscientiousness,     .014 .006 2.443 120 .016 

Note. Conscientiousness scale grand mean centered.  Dichotomous predictor uncentered.  



OFFENDER CHANGE  167 

 

  

Figure 27. Conscientiousness of supervision officers as a predictor of the offenders’ rate of change, while accounting for differences 

in initial scores. 
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Summary of predictor variables. Several predictor variables were examined 

using HLM analysis to test the extent to which they could account for variability in the 

offenders’ rate of change. Table 43 presents a summary of the findings. Several 

interesting patterns emerged. First, higher initial Acute-2007 scores were associated with 

a greater decline in risk than offenders with lower initial Acute-2007 scores and high 

scores on external risk scales were associated with high initial Acute-2007 scores. 

However, after controlling for expected decline based on high initial Acute scores, higher 

risk offenders (as determined by either Static-99R, Static-2002R, or Stable-2007) had less 

improvements in their Acute-2007 score than lower risk offenders. This paradox can be 

explained by considering that a substantial proportion of the apparent declined can be 

attributed to measurement error and regression toward the mean effects.  

Extrafamilial offenders were found to have less change on the Approach total 

scores than intrafamilial offenders. However, the extent to which the difference between 

extrafamilial child molesters and intrafamilial child molesters on rate of change is an 

artifact of risk level is unclear. The rate of change on the Acute-2007 total score and 

Approach total score was also found to differ between supervision officers; however, the 

rate of offender change on the Collapse total scores did not differ between supervision 

officers. Conscientiousness of the supervision officer accounted for the difference in the 

rate of change (after controlling for initial scores) for the Approach total score, with 

supervision officers scoring lower on conscientiousness having greater offender change 

in the Approach total scores than supervision officers with high conscientiousness. 

 

  



OFFENDER CHANGE  169 

 

Table 43 

Summary of Predictor Variables in Explaining Variability in the Rate of Change 

a
Conscientiousness of supervision officers was not tested as a predictor of the variability 

in offenders’ rate of change on Collapse total scores as slopes did not vary across 

supervision officers for the Collapse total scores. 

Variable Scale Statistically 

significant? 

Direction 

Age Acute-2007 Total Scores   

Collapse Total Scores   

Approach Total Scores 
 

  

Stable-2007 Acute-2007 Total Scores  Higher risk scores were 

associated with lower 

rates of change 

 Collapse Total Scores  

 Approach Total Scores 
 

 

Static-99R Acute-2007 Total Scores  

 Collapse Total Scores  

 Approach Total Scores 

 

 

Sexual Criminality Acute-2007 Total Scores  

 Collapse Total Scores  

 Approach Total Scores 
 

 

General Criminality  Acute-2007 Total Scores  

 Collapse Total Scores  

 Approach Total Scores 
 

 

Rapists vs. Child 

Molesters 

Acute-2007 Total Scores   

Collapse Total Scores   

 Approach Total Scores 
 

  

Intrafamilial vs.  

Extrafamilial Child 

Molesters  

Acute-2007 Total Scores  Extrafamilial offenders 

had lower rates of 

change than 

intrafamilial offenders 
 

Collapse Total Scores  

Approach Total Scores 
 

 

Supervision 

Officers 

Acute-2007 Total Scores  Supervision officers 

vary on the rate of 

change 

Collapse Total Scores  

Approach Total Scores  

   

Conscientiousness 

of supervision 

officers 

Acute-2007 Total Scores  Offenders supervised by 

more conscientious 

supervision officers had 

lower rates of change 

on the Approach total 

scores  

Collapse Total Scores N/A
a 

Approach Total Scores  
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Does the Rate of Change among Sex Offenders Predict Recidivism? 

 One core implication for examining offender change on risk-relevant propensities 

involves improving recidivism prediction and assessing treatment effectiveness. To this 

end, the current dissertation examined the extent to which re-assessments could improve 

predictive accuracy. These analyses were exploratory in nature. Due to concerns 

regarding the accuracy of recidivism information, American cases were removed from 

these analyses. Recidivism analyses were therefore based on a sample size of 437. Table 

44 presents the demographic variables of the subsample used in the recidivism analyses. 

Table 44 

Descriptive Information of the Sample 

 M (SD) / n (%) 

Age (n = 437) 42.1 (13.7) 

Aboriginal (n = 426) 58 (13.6%) 

Developmentally delayed (n = 424) 19 (4.5%) 

History of mental illness (n = 421) 39 (9.3%) 

Static-99R (n = 430) 2.12 (2.40) 

Stable-2007 (n = 408) 6.83 (4.71) 

 

Sexual, violent (including sexual), and any recidivism were examined after an 

average follow-up period of 7.5 years (SD = 2.2). Eleven percent reoffended sexually 

(48/437), 19.2% reoffended violently (84/437), and 33.9% (148/437) reoffended with any 

type of recidivism. The HLM analyses generated a unique slope (i.e., rate of change) and 

intercept (i.e., initial score) for each sex offender. Table 45 presents the average rate of 

change and initial scores. As mentioned previously, the average of the offenders’ 
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individual slopes does not provide the same value as the average slope derived from the 

fixed-effect HLM analyses. The simple average of the individual slopes (presented here) 

weights all offenders’ slopes equally whereas the average slope presented in the HLM 

analyses give more weight to the slopes of individuals with more time-points and whose 

first time-point is closer to zero.  

Table 45 

Average Rate of Change and Initial Acute-2007 Scores 

 M (SD) Range 

Rate of Change   

   Acute-2007 Total Scores (n = 437) .001 (.371) -2.44 to 2.68 

   Collapse Total Scores (n = 437) .008 (.221) -1.73 to 1.56 

  Approach Total Scores (n = 437) -.007 (.260) -2.47 to 1.72 

Initial Scores   

   Acute-2007 Total Scores (n = 437) 0.926 (1.951) 0 to 15.32 

   Collapse Total Scores (n = 437) 0.419 (0.838) 0 to 5.48 

  Approach Total Scores (n = 437) 0.630 (1.335) 0 to 10.65  

 Note. Intercepts and slopes derived from Ordinary Least Square estimation. The sum of 

the Collapse and Approach total scores should not expected to equal the Acute-2007 total 

scores. This is because the scores are estimated based on individual slopes and intercepts 

that have error. 

 

Table 46 presents the average rate of change (not controlling for initial scores) for 

recidivists and non-recidivists for each of the Acute-2007 scores. It was hypothesized that 

recidivists would be more likely to have positive slopes (reflecting worsening of Acute 

scores) compared to non-recidivists. On average, sexual recidivists were more likely to be 

getting worse (i.e., positive slope indicating increasing scores) than non-recidivists. 

However, this pattern did not emerge for the prediction of violent recidivism. In fact, 

violent recidivists had a negative average slope (indicating decreasing scores during 

supervision) whereas non-recidivists had a positive average slope (indicating increasing 
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scores). With the exception of Collapse total scores for sexual recidivism, group 

differences on rate of change (without controlling for initial scores) were not statistically 

significant (see Table 46).  

Table 46  

Differences between Recidivists and Non-Recidivists on their Average Rate of Change on 

Acute Scores (Not Controlling for Initial Scores) 

 Recidivists Non-Recidivists 

Cohen’s d [95% CI] M (SD) 

Sexual Recidivism (48/437)    

   Acute-2007 Total Scores  .035 (.505) -.003 (.352) 0.10 [-0.20, 0.40] 

   Collapse Total Scores  .077 (.360) .00005 (.197) 0.35 [0.05, 0.65] 

  Approach Total Scores -.042 (.463) -.003 (.223) -0.15 [-0.45,0.15] 

Violent Recidivism (84/437)    

   Acute-2007 Total Scores  -.074 (.460) .019 (.345) -0.26 [-0.56, 0.04] 

   Collapse Total Scores  -.032 (.292) .018 (.200) -0.24 [-0.54, 0.07] 

  Approach Total Scores -.042 (.278) .001 (.255) -0.17 [-0.47, 0.14] 

Any Recidivism (148/437)    

   Acute-2007 Total Scores  .035 (.509) -.016 (.274) 0.14 [-0.06, 0.34] 

   Collapse Total Scores  .029 (.316) -.002 (.151) 0.14 [-0.06, 0.34] 

  Approach Total Scores .006 (.372) -.014 (.178) 0.08 [-0.12, 0.28] 

Note. Bolded values significant at p < .05.       

Importantly, it is necessary to take into account the offender’s initial starting point 

when interpreting the rate of change. As such, Cox regression models that included the 

initial scores (i.e., t0 month) as well as re-assessments (i.e., t2 months, t4 months…t12 months) were 

examined. These analyses examined the extent to which assessments that are more recent 

can provide unique information to the prediction of recidivism. In the current set of 

analyses, the hazard ratios of the initial scores reflect the predictive accuracy of initial 

scores after controlling for the reassessed Acute-2007 scores. In turn, the hazard ratios of 

the reassessed Acute-2007 scores reflect its predictive accuracy after controlling for 
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initial scores. A significant Wald statistic indicates that the score adds incremental 

validity to the prediction of recidivism. 

The average time between the first Acute-2007 assessment and last Acute-2007 

assessment ranged from less than a month (0.8) to 42 months (Mdn = 11; M = 13, SD = 

8). Using the Level-1 parameters derived from the HLM analyses (i.e., unique slopes and 

intercepts for each offender), estimated Acute-2007 total scores were computed for every 

2 months after starting community supervision for a total of 12 months. Impossible 

values (i.e., below or above the plausible range of scores) were truncated. As expected, 

the relationship between initial scores and the reassessed scores decreased within time 

(see Table 47). Appendix M presents the univariate analyses, which found Acute-2007 

scores predicted recidivism with few exceptions. 

Importantly, there is greater statistical power to detect incremental effects as the 

base rate of recidivism increases and as the correlation between predictors decreases (see 

Appendix N). In addition, these analyses did not take into consideration timing of 

recidivism, meaning that no offenders were removed because they reoffended during the 

follow-up period in which the Acute scores were estimated. 
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Table 47 

Estimated Acute-2007 Scores from HLM (N= 437)  

 Number of Truncated Scores Correlation with initial scores
 

Range M (SD) mdn 

Acute-2007 Total Scores      

  2 months 73 (to 0) .929 0 to 15 1 (2) 0 

  4 months 85 (to 0) .738 0 to 15 1 (2) 0 

  6 months 96 (to 0) .535 0 to 16 1 (2) 0 

  8 months 104 (to 0) and 1 (to 21) .378 0 to 21 1 (2) 0 

  10 months 111 (to 0) and 3 (to 21) .294 0 to 21 1 (3) 0 

  12 months 122 (to 0) and 4 (to 21) .242 0 to 21 1 (3) 0 

Collapse Total Scores      

  2 months 43 (to 0) .857 0 to 5 0 (1) 0 

  4 months 56 (to 0) .564 0 to 6 0 (1) 0 

  6 months 74 (to 0) and 2 (to 9) .349 0 to 9 0 (1) 0 

  8 months 84 (to 0) and 3 (to 9) .242 0 to 9 1 (1) 0 

  10 months 92 (to 0) and 4 (to 9) .166 0 to 9 1 (1) 0 

  12 months 99 (to 0) and 6 (to 9) .113 0 to 9 1 (2) 0 

Approach Total Scores      

  2 months 66 (to 0) .929 0 to 10 1 (1) 0 

  4 months 83 (to 0) .773 0 to 10 1 (1) 0 

  6 months 91 (to 0) .588 0 to 10 1 (1) 0 

  8 months 99 (to 0) and 1 (to 12) .442 0 to 12 1 (1) 0 

  10 months 109 (to 0) and 2 (to 12) .350 0 to 12 1 (2) 0 

  12 months 117 (to 0) and 4 (to 12) .298 0 to 12 1 (2) 0 

Note. Estimated scores calculated as score = β1 + (β0 x months). All correlation coefficients significant at the p < .001 level with the 

exception of the collapse total score at 12 months, p = .019.
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Acute-2007 total scores. Table 48 provides a series of Cox regression 

analyses to determine the extent to which Acute-2007 reassessments provided 

incremental effects to the initial scores. As can be seen in Table 45, reassessed 

scores generally added incremental validity to the prediction of any recidivism 

after controlling for initial scores. Despite similar hazard ratios to those found in 

the any recidivism analyses, the incremental effects and predictive accuracy of 

initial and reassessed scores were inconsistent. Only the reassessments predicted 

sexual recidivism after controlling for initial scores (i.e., initial scores did not 

predict after controlling for reassessments) whereas for violent recidivism, only 

the initial scores were predictive (i.e., reassessed scores did not predict after 

controlling for initial scores). 

Collapse and Approach scores. Patterns found for the Acute-2007 total 

scores also emerged in the incremental effects of the Collapse and Approach total 

scores. Both the initial and reassessed Collapse and Approach total scores added 

incrementally to the prediction of any recidivism. In some analyses, the initial 

scores did not have incremental validity. The reassessed Collapse total scores 

predicted sexual recidivism after controlling for initial scores; however, initial 

scores did not add incrementally to the prediction of sexual recidivism. In 

addition, both the initial and reassessed Approach scores predicted recidivism 

when examining later months (i.e., ten months onwards). For the prediction of 

violent recidivism, the initial scores of both the Collapse and Approach total 

scores predicted recidivism after controlling for initial scores; however, the 

reassessed score did not add incremental validity (see Table 49 and 50).    
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Table 48 

Incremental Validity and Predictive Accuracy of Initial and Reassessed Acute-2007 Total Scores 

 Sexual Recidivism Violent Recidivism Any Recidivism 

 Hazard 

Ratio 

95% CI Wald p Hazard 

Ratio 

95% CI Wald p Hazard 

Ratio 

95% CI Wald p 

 Two months             

     Initial Scores 0.84 [0.63, 1.12] 1.45 .229 1.19 [0.92, 1.54] 1.71 .191 0.83 [0.69, 0.99] 4.33 .037 

    Reassessment 1.40 [1.03, 1.89] 4.69 .030 0.98 [0.73, 1.31] 0.03 .865 1.44 [1.19, 1.74] 14.22 <.001 

 Four months           

     Initial Score 0.98 [0.84, 1.14] 0.06 .802 1.16 [1.03, 1.31] 5.64 .018 0.98 [0.90, 1.08] 0.12 .725 

     Reassessment 1.20 [1.03, 1.34] 5.62 .018 1.00 [0.87, 1.16] 0.004 .951 1.22 [1.11, 1.33] 17.14 <.001 

Six Months             

     Initial Score 1.04 [0.92, 1.17] 0.42 .517 1.15 [1.06, 1.25] 10.47 .001 1.04 [0.97, 1.12] 1.44 .231 

     Reassessment 1.13 [1.02, 1.25] 5.62 .018 1.02 [0.92, 1.12] 0.11 .737 1.15 [1.08, 1.22] 20.37 <.001 

Eight Months             

     Initial Score 1.07 [0.96, 1.18] 1.58 .209 1.15 [1.07, 1.24] 14.53 <.001 1.08 [1.02, 1.14] 5.47 .019 

     Reassessment 1.10 [1.02, 1.18] 5.65 .017 1.02 [0.95, 1.10] 0.32 .571 1.11 [1.07, 1.16] 23.06 <.001 

Ten Months             

     Initial Score 1.08 [0.98, 1.20] 2.59 .108 1.15 [1.08, 1.24] 16.36 <.001 1.09 [1.03, 1.16] 8.62 .003 

     Reassessment 1.08 [1.01, 1.15] 4.74 .030 1.02 [0.96, 1.09] 0.38 .536 1.10 [1.06, 1.14] 23.64 <.001 

Twelve Months             

     Initial Score 1.09 [0.99, 1.20] 3.11 .078 1.15 [1.08, 1.23] 17.19 <.001 1.10 [1.04, 1.16] 10.14 .001 

     Reassessment 1.07 [1.01, 1.14] 4.53 .033 1.02 [0.96, 1.08] 0.53 .467 1.10 [1.06, 1.13] 25.60 <.001 

             

Note. Hazard ratios are the Exp(β) derived from Cox regression analyses. 
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Table 49 

Incremental Validity and Predictive Accuracy of Initial and Reassessed Acute-2007 Collapse Scores 

 Sexual Recidivism Violent Recidivism Any Recidivism 

 Hazard 

Ratio 

95% CI Wald p Hazard 

Ratio 

95% CI Wald p Hazard 

Ratio 

95% CI Wald p 

 Two months             

    Initial Scores 0.61 [0.38, 0.98] 4.18 .041 1.66 [1.04, 2.63] 4.60 .032 0.83 [0.60, 1.14] 1.37 .242 

    Reassessment 2.31 [1.44, 3.68] 12.21 <.001 0.88 [0.52, 1.47] 0.24 .624 1.92 [1.37, 2.69] 14.49 <.001 

 Four months           

     Initial Score 0.93 [0.68, 1.26] 0.24 .628 1.52 [1.16, 1.98] 9.28 .002 1.12 [0.93, 1.34] 1.51 .220 

     Reassessment 1.52 [1.20, 1.92] 12.13 <.001 0.98 [0.73, 1.30] 0.03 .863 1.43 [1.22, 1.68] 18.90 <.001 

Six Months             

     Initial Score 1.06 [0.80, 1.39] 0.16 .692 1.48 [1.20, 1.83] 13.77 <.001 1.25 [1.07, 1.46] 7.92 .005 

     Reassessment 1.32 [1.13, 1.55] 11.80 .001 1.01 [0.83, 1.22] 0.004 .952 1.28 [1.15, 1.43] 20.90 <.001 

Eight Months             

     Initial Score 1.11 [0.85, 1.46] 0.58 .445 1.47 [1.21, 1.77] 15.54 <.001 1.30 [1.12, 1.51] 11.75 .001 

     Reassessment 1.26 [1.09, 1.45] 9.58 .002 1.03 [0.88, 1.21] 0.15 .702 1.24 [1.14, 1.36] 21.87 <.001 

Ten Months             

     Initial Score 1.14 [0.88, 1.50] 0.97 .326 1.46 [1.22, 1.75] 16.60 <.001 1.33 [1.15, 1.54] 14.52 <.001 

     Reassessment 1.22 [1.07, 1.39] 8.82 .003 1.05 [0.91, 1.20] 0.44 .509 1.23 [1.13, 1.33] 23.33 <.001 

Twelve Months             

     Initial Score 1.17 [0.89, 1.52] 1.28 .258 1.46 [1.22, 1.75] 17.34 <.001 1.36 [1.18, 1.57] 17.00 <.001 

     Reassessment 1.20 [1.06, 1.35] 8.58 .003 1.06 [0.94, 1.20] 0.84 .358 1.21 [1.12, 1.30] 23.83 <.001 

             

Note. Hazard ratios are the Exp(β) derived from Cox regression analyses. 
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Table 50 

Incremental Validity and Predictive Accuracy of Initial and Reassessed Acute-2007 Approach Scores 

 Sexual Recidivism Violent Recidivism Any Recidivism 

 Hazard 

Ratio 

95% CI Wald p Hazard 

Ratio 

95% CI Wald p Hazard 

Ratio 

95% CI Wald p 

 Two months             

     Initial Scores 1.02 [0.62, 1.67] 0.01 .937 1.14 [0.80, 1.62] 0.56 .453 0.73 [0.55, 0.98] 4.23 .040 

    Reassessment 1.25 [0.73, 2.16] 0.65 .419 1.08 [0.72, 1.61] 0.14 .707 1.74 [1.26, 2.40] 11.50 .001 

 Four months           

     Initial Score 1.06 [0.84, 1.33] 0.24 .628 1.17 [0.97, 1.40] 2.72 .099 0.93 [0.81, 1.07] 0.96 .328 

     Reassessment 1.24 [0.96, 1.58] 2.77 .096 1.07 [0.86, 1.33] 0.34 .560 1.39 [1.20, 1.62] 18.44 <.001 

Six Months             

     Initial Score 1.12 [0.95, 1.32] 1.76 .184 1.18 [1.04, 1.34] 6.15 .013 1.03 [0.92, 1.14] 0.24 .626 

     Reassessment 1.18 [1.01, 1.38] 4.06 .044 1.07 [0.92, 1.23] 0.74 .388 1.27 [1.15, 1.40] 23.30 <.001 

Eight Months             

     Initial Score 1.15 [1.00, 1.32] 3.59 .058 1.19 [1.06, 1.32] 9.29 .002 1.08 [0.99, 1.19] 2.77 .096 

     Reassessment 1.15 [1.02, 1.31] 5.17 .023 1.06 [0.95, 1.19] 1.15 .283 1.21 [1.12, 1.30] 25.59 <.001 

Ten Months             

     Initial Score 1.16 [1.02, 1.33] 4.84 .028 1.19 [1.08, 1.32] 11.20 .001 1.11 [1.02, 1.21] 5.43 .020 

     Reassessment 1.14 [1.03, 1.27] 6.07 .014 1.06 [0.96, 1.16] 1.30 .254 1.18 [1.10, 1.25] 26.47 <.001 

Twelve Months             

     Initial Score 1.17 [1.03, 1.34] 5.64 .018 1.20 [1.08, 1.32] 11.94 .001 1.12 [1.03, 1.24] 6.89 .009 

     Reassessment 1.14 [1.03, 1.25] 6.32 .012 1.06 [0.97, 1.15] 1.56 .211 1.16 [1.10, 1.23] 27.28 <.001 

             

Note. Hazard ratios are the Exp(β) derived from Cox regression analyses.
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Summary of Study 2 Findings 

 The purpose of Study 2 was to examine the extent to which sex offenders changed 

on risk-relevant propensities, as measured by the Acute-2007, while on community 

supervision. On average, sex offenders were found to decrease on risk-relevant 

propensities over time. The correlations between parameters (i.e., initial score and rate of 

change) were negative, meaning that offenders with high initial scores on the Acute-2007 

had greater decline in risk than offenders with low initial scores. This finding, however, 

can be explained by the regression towards the mean effect. Specifically, regression 

towards the mean refers to the fact that, due to random error, extreme scores tend to be 

followed by less extreme scores, which are closer to the offender’s true mean (Barnett, 

van der Pols, & Dobson, 2005). This type of measurement error (i.e.,  change due to 

natural variation rather than true change) can be accounted for by using external risk 

scales to define risk and, when doing so, the opposite pattern was found. Offenders with 

higher scores on risk scales other than the Acute-2007 had lower rates of change than 

those with lower risk scores. Static-99R and sexual criminality scores, however, were not 

related to rate of change on the Collapse total scores.  

In addition, extrafamilial offenders were found to have lower rates of change on 

the Approach total scores compared to intrafamilial offenders. Extrafamilial offenders are 

higher risk than intrafamilial offenders and, as such, the extent to which this finding is an 

artifact of the risk levels of offenders is unclear. The current dissertation also found that 

offenders’ rate of change on the Acute-2007 and Approach total scores differed across 

supervision officers. Offenders supervised by more conscientious supervision officers 

had lower rates of change on the Approach total scores than offenders supervised by less 
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conscientious offenders. In contrast, offenders’  rate of change on the Collapse total 

scores did not differ between supervision officers.  

Exploratory analyses found clear incremental effects of initial and reassessed 

scores for the prediction of any recidivism. Despite total scores predicting recidivism 

univariately with few exceptions, Cox regression analyses generally found that 

reassessment scores (when controlling for initial scores) predicted sexual recidivism and 

initial scores (when controlling for reassessed scores) predicted violent recidivism. 

Differences in the pattern of incremental findings across the different recidivism 

outcomes may not be substantive. Assuming perfect measurement reliability, sample 

sizes between 1,000 and 12,000 are required to have an 80% chance to detect an 

incremental effect at the p <.05 level in these data. It is possible that with a sufficiently 

large sample size, incremental effects would be statistically significant. However, it is 

also possible that reassessed scores are more predictive of sexual recidivism than initial 

scores, when controlling for one another.  

Chapter 8 

General Discussion 

Throughout an offender’s progression in the criminal justice system, risk 

assessment tools inform nearly every decision including security classification, the 

allocation and intensity of treatment and supervision, and sentencing. Available risk tools 

are predictive of recidivism (Hanson & Morton-Bourgon, 2009; Yang, Wong, & Coid, 

2010); however, studies have highlighted the need for a better understanding of the 

construct validity of risk tools (Babchishin et al., 2012c; Lehmann et al., 2013). Risk 

tools that are capable of detecting change in offenders’ risk of reoffending are especially 

useful for release, supervision, and treatment decisions (Howard & Dixon, 2013); 
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however, only a few studies have examined the extent to which putatively dynamic risk 

tools are capable of change and whether the observed change predicts reoffending. More 

importantly, researchers have assumed that the observed change was without error, 

making it impossible to disentangle the effects of true change from measurement error.  

Construct Validity of Risk Tools 

There are several risk assessment tools designed to predict recidivism among sex 

offenders; therefore, decisions as to the quality and appropriateness of the different scales 

are necessary. When multiple measures are available, certain psychometric principles 

inform which measures should be prioritized. In general, evaluators should choose 

measures that (1) can be coded reliably (adequate level of interrater reliability), (2) have 

relevant normative data (e.g., risk ratios, recidivism estimates), and, (3) make valid 

inferences concerning the population being evaluated (adequate level of predictive 

accuracy). When these general criteria are applied to the risk assessment of sex offenders, 

however, no one instrument has been identified as being superior. Specifically, all 

actuarial risk tools for sex offenders have similar levels of interrater reliability (Barbaree, 

Seto, Langton, & Peacock, 2001; Harris et al., 2003), and there are minimal differences in 

their overall predictive accuracy (Hanson & Morton-Bourgon, 2009). 

In the absence of a superior scale, psychometric theory supports the use of 

multiple instruments; whereby, increasing the item pool can minimize error. Specifically, 

an observed score on a test (or item) has two components: the true score and 

measurement error (Rust & Golombok, 2009). Increasing the number of risk tools 

reduces the amount of measurement error and, consequently, provides a better 

measurement of the construct being measured (Nunnally & Bernstein, 1994). Indeed, 
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research has found that risk tools add incremental validity to one another (i.e., improve 

predictive accuracy), even among highly correlated scales (e.g., Static-99R and Static-

2002R, r = .92; Babchishin et al., 2012c). It is, however, difficult to anticipate the 

incremental contribution of different risk tools because risk tools are comprised of 

different constructs and they weight constructs differently. More specifically, when a 

measure is saturated with different constructs, the relationship between a total score and 

the outcome can disappear, improve, or even reverse directions when other scales are 

added (Horst, 1941; Paulhus, Robins, Trzesniewski, & Tracy, 2004; Tzelgov & Henik, 

1991). For example, Babchishin et al. (2012c) found that the RRASOR added 

incrementally to Static-99R, but in different directions depending on the recidivism type 

(i.e., positive incremental validity to Static-99R for sexual recidivism, but negative 

incremental validity for violent and any recidivism). 

Without knowing what is being assessed, risk evaluators will continue to be faced 

with the knowledge that other variables (and scales) add incremental validity without 

being able to explain why. A construct-level approach would illuminate the reason 

behind incremental findings and provide directions for combining multiple risk scales. 

For example, Babchishin and colleagues (2012c) separated the items of the risk scales 

examined (RRASOR, Static-99R, and Static-2002R) into the domain of sexual 

criminality, general criminality, and age. For the prediction of sexual and violent 

(including sexual) recidivism, each domain was found to add incrementally to one 

another. For any recidivism, however, sexual criminality was not found to add 

incremental validity to general criminality and age. Subsequently, Babchishin and 

colleagues (2013b) constructed a general criminality scale which removed items 
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assessing sexual criminality. This scale significantly better predicted violent and any 

recidivism compared to the Static-2002R (AUC of .72 versus .69 for violent and AUC of 

.76 versus .72 for any recidivism; Babchishin et al., 2013b).  

Although the incremental findings and classical test theory support the use of 

multiple risk tools as part of a comprehensive assessment of risk, different risk tools often 

produce divergent findings (e.g., Mills & Kroner, 2006). For example, Barbaree, 

Langton, and Peacock (2006) found that less than 8% (n = 20) of sex offenders sampled 

(N = 262) were consistently identified as high risk or as low risk by five commonly used 

actuarial risk tools. Consequently, evaluators using multiple risk tools are likely faced 

with interpreting divergent results. Unfortunately, it is not clear how to interpret 

diverging results from risk assessment tools because their items are often selected on a 

purely empirical basis with little attention to construct validity. Without knowing what 

the scales are measuring, it is difficult to explain discrepancies. It is likely that divergent 

findings are the results of risk tools assessing different constructs or weighting the 

constructs differently (Babchishin et al., 2012c). A better understanding of the constructs 

assessed by risk tools will informs methods of combining risk tools. Specifically, risk 

tools that assess and provide similar weights to constructs (e.g., Static-99R and Static-

2002R) can be averaged to provide a better prediction of recidivism than choosing only 

one of the scales, choosing the highest risk scale, or choosing the lowest risk scale 

(Babchishin et al., 2012c). 

The direction forward for risk assessment includes evaluating both empirical 

prediction and construct validity of risk scales. Determining the construct validity of a 

risk tool requires identification of the latent constructs of interest and the integration of 
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multifaceted evidence regarding the extent to which the test reflects these latent 

constructs. Construct validity can be assessed, for example, by examining the factor 

structure, predictive validity, and temporal stability of scores (Chronbach & Meehl, 1955; 

Embretson, 2010). Study 1 of the current dissertation contributed to the literature by 

examining the construct validity of the Acute-2007 using modern psychometric analyses.  

 Study 1. The purpose of Study 1 was to use psychometric analyses to help 

establish the construct validity of the Acute-2007. It was hypothesized that two factors 

(one capturing emotional collapse and one capturing the approach framework to sexual 

offending) would be found in the factor analyses. Research to-date has suggested that for 

at least some sex offenders, sexual offences are overtly planned (Ward et al., 1998) and 

the items of the Approach factor were hypothesized to be comprised of behavioural 

indicators of this planning. Specifically, the Approach factor was hypothesized to be 

comprised of items indicative of an approach trajectory toward offending including items 

assessing victim access, sexual preoccupation, hostility, and rejection of supervision. The 

theory of planned behaviour (TPB; Ajzen, 2008) highlights the importance of intention in 

the process of committing a particular behaviour. Specifically, intention to commit the 

behaviour is a necessary condition for behaviour to occur and a change in intention is 

associated with a change in the behaviour. The Collapse factor was hypothesized to be 

comprised of items assessing poor coping skills. Specifically, Pithers and colleagues 

(1983) hypothesize that markers of poor coping skills are important to the management of 

sex offenders because emotional collapse (also termed emotional dysregulation) was 

expected to place offenders in high-risk situations and, as such, increase their likelihood 

of committing an offence.  
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The hypothesized two-factor model was not supported by Study 1A and, instead, a 

one-factor model provided the best fit for the Acute-2007. It is likely that there were too 

few items tapping into these distinct constructs for the factor analysis to reveal two 

factors. Specifically, guidelines suggest that there should be five items for each expected 

factor (Kline, 2013). Indeed, factor analyses of risk scales usually find insufficient 

numbers of indicators to provide robust factors (e.g., Brouillette-Alarie et al., 2013). 

Unlike psychological measures that typically assess a well-defined construct (e.g., 

depression) with multiple indicators, risk tools sample several risk-relevant constructs (to 

improve predictive accuracy) with few items. Risk tools have few items because it is not 

practical to include more items on risk scales if they do not meaningfully improve 

predictive validity. Items are also usually selected based on ease of scoring, with more 

time consuming items (e.g., PCL-R scores) replaced with other items that are simpler to 

score (e.g., criminal antecedents).  

The multidimensionality of a measure can be further verified by examining the 

convergent validity of the items and total scores. If there are differential patterns of 

findings between items, it would provide evidence for a multidimensional scale (Kline, 

2013). Study 1B found evidence for two different factors. Specifically, the convergent 

validity analyses found weaker relationships between the Acute-2007 items assessing 

poor coping skills (i.e., emotional collapse, social collapse, and substance abuse) and 

other risk measures compared to the items assessing an approach framework to 

reoffending (i.e., victim access, sexual preoccupation, rejection of supervision, and 

hostility). In addition, the Approach scores better predicted sexual recidivism than the 

Collapse scores. 



OFFENDER CHANGE  186 

 

Past studies have found that behavioural indicators of the intention not to reoffend 

(e.g., intention to a non-criminal life) predict desistance (Giordano et al., 2002). 

Similarly, the current study found that behavioural indicators of intention to sexually 

offend, as defined by the Approach factor of the Acute-2007, predicted sexual recidivism. 

It was also hypothesized that Collapse scores would be more predictive of general 

recidivism than Approach scores. Specifically, Pithers and colleagues (1983) 

hypothesized that emotional collapse places offenders in high-risk situations. As such, 

offenders scoring high on indices of poor coping skills were expected to be at greater risk 

of committing an offence, including breaching conditions. However, contrary to 

hypotheses, Approach total scores predicted violent and any type of recidivism better 

(though not statistically significant) than Collapse total scores.   

Study 1 also found that the substance abuse item of the Acute-2007 consistently 

had the lowest factor loadings and correlations with other putatively similar measures 

(e.g., past criminal behaviour). In addition, despite substance abuse being a robust risk 

factor for criminal behaviour among sex offenders (e.g., Hanson & Morton-Bourgon, 

2005), the Acute-2007 item was not found to be predictive of recidivism. It is possible 

that the manner in which the substance abuse item was defined (e.g., the scoring criteria) 

could be improved to better capture the risk-relevant propensity of substance abuse. 

Specifically, the Acute-2007 substance abuse item is scored as not present (score of 0), 

drinking but does not appear to be a problem (score of 1), problem drinking (score of 2), 

and out of control drinking/substance abuse (scores 3). Jones and Gondolf (2001) found 

that continued drinking was a better predictor of reassault than a dichotomous indicator 

(“ever a problem”) among male batterers. As such, better predictive accuracy may be 
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obtained if the Acute-2007 substance abuse is scored as change in substance use (e.g., 

increase in alcohol consumption) rather than “ever present”. Future studies that examine 

different indicators of substance abuse would be useful in disentangling these findings.  

Study 1 also found that the average Acute-2007 ratings provided similar results in 

predictive accuracy to the Acute-2007 scores assessed at Time 1 (1 to 2 months after 

being released or at-risk in the community); however, a greater number of items were 

statistically significant when averaging across time. This finding is consistent with 

research on trait stability in which single assessments tend to produce lower reliability in 

predicting the behaviour of the following day compared to the average of multiple 

assessments (Epstein, 1980). 

Future Directions Informed by Study 1. The field requires a better 

understanding of the construct validity of risk scales. More precisely, we require stronger 

evidence of the risk-relevant propensities assessed by these risk scales. One advantage of 

better construct validity of risk tools is that evaluators would be able to identify the 

reasons for an offender’s score. Understanding the constructs that risk tools are 

measuring would allow evaluators to explain the incremental findings of risk scales, 

inconsistencies in risk ratings across scales, and help inform methods of combining risk 

scales. For example, the negative relationship of the RRASOR (a scale designed to 

measure sexual criminality) to violent and any recidivism after controlling for the Static-

99 ( a scale designed to measure both sexual and violent criminality) would suggest that 

subtracting the RRASOR from the Static-99R would provide a better combination 

method than averaging (Babchishin et al., 2012c).    
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One method of establishing construct validity of risk scales is to the take existing 

risk scales and to apply modern psychometric analyses, such as what was presented in the 

current dissertation. However, the findings of Study 1 highlighted that, given the way in 

which risk tools are constructed, such an approach can only provide partial evidence. 

Specifically, it is hard to establish the constructs being assessed in risk tools using factor 

analytic framework given that the latent constructs are typically assessed by too few 

items (and oftentimes one item). Instead, research studies using a construct-level 

approach would be most appropriate. More specifically, more fundamental research on 

the construct validity of risk scales would (1) identify important risk-relevant propensities 

(e.g., general criminality, impulsivity, sexual preoccupation) and (2) sample a large pool 

of possible indicators of these underlying constructs. Indicators of these risk-relevant 

propensities should be oversampled. Such an approach would provide more robust 

findings by lowering the likelihood of under-factoring due to an insufficient number of 

items. 

After the constructs assessed by the items are well-understood, the item pool can 

be substantially reduced by selecting items that are easily scored, account for the greatest 

proportion of variance of the construct it is measuring, and result in a scale that provide 

levels of predictive accuracy similar to other risk tools (e.g., Hanson & Morton-Bourgon, 

2009). Following dimensional theory (Loftus, Oberg, & Dillon, 2004), the indicators 

should be weighted at the construct level (e.g., antisociality, pedophilia, impulsivity) and 

the weight allocated to each construct should depend on the type of recidivism being 

predicted (e.g., violence vs. sexual). 



OFFENDER CHANGE  189 

 

This plan of research would create a conceptual actuarial measure with 

subcomponents that are well-defined and predictive accuracy similar to those of other 

risk tools. Conceptual risk tools would allow evaluators and treatment providers to 

identify the reasons for an offender’s score. In addition, an understanding of what items 

are measuring would help inform the method of combining multiple risk scales 

(Babchishin et al., 2012c; Lehmann et al., 2013). 

Offender Change 

Identifying changeable risk factors has important implications for the 

management of sex offenders. The ability to capture and quantify change is especially 

important while sex offenders are in the community. Unfortunately, only a few studies 

have examined change in risk factors among sex offenders. In addition, most researchers 

have accepted the implausible assumption of perfect measurement reliability (i.e., that the 

observed change on the measure is true change). Research has not yet examined the 

extent to which observed change on risk scales are due to measurement error rather than 

true change on constructs assessed by the risk scale. Study 2 of the current dissertation 

examined the extent to which offenders changed on the Acute-2007 using statistical 

analyses that separated the effects of measurement error from true change. 

Testing the assumption of measurement invariance should be a prerequisite for 

change analyses if one wants to conclude that offenders actually change on the constructs 

being assessed (Pentz & Chou, 1994). Specifically, measurement invariance establishes 

that the scores reflect the same construct(s) in the same way across time (Asparouhov & 

Muthén, 2009). Study 1 found that the item thresholds and factor loadings of the Acute-

2007 items were consistent across time. As such, the construct being measured by the 
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Acute-2007 items did not change with time and the items functioned the same across 

time. Change in observed scores, hence, can be attributed to change on the latent 

constructs. 

It is important to note, however, that the analyses presented in Study 1B provided 

evidence for a multidimensional measure not found in the longitudinal factor analysis 

used to test measurement invariance. Marsh, Lüdtke, Nagengast, Morin, and Von Davier 

(2013) examined the extent to which assuming a unidimensional one factor model biases 

the solutions provided by ESEM and independent clusters confirmatory factor analysis 

(ICM-CFA, an alternative method of examining measurement invariance). Marsh and 

colleagues systematically varied the unidimensionality of a measure (by reducing or 

increasing the correlation between the factors) and found that ESEM provided robust 

estimates of the true population parameters whereas ICM-CFA was biased. As such, 

despite the fact that Study 1B suggested that the assumption of a one-factor model in the 

ESEM analyses may have been imprecise, the measurement invariance assumption was 

likely accurate. Of course, future studies using a larger item pool to allow for the 

measurement invariance of multiple constructs (rather than “Acute risk”) would be 

informative. 

The finding of measurement invariance of the Acute-2007 is limited to the 

timeframe used in the current study (6 months). Additional studies would need to 

examine whether measurement invariance holds across longer time frames, other settings 

(e.g., treatment settings), and other risk measures. It is expected that measurement 

invariance would be found in studies using (1) similar risk scales that have clear coding 

rules and proper training of coders and (2) a similar timeframe, setting, and sample.  
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Study 2. Study 1 found that observed change on the Acute-2007 reflected true 

change on the risk-relevant propensities assessed by the Acute-2007. The purpose of 

Study 2 was to examine the extent to which sex offenders on community supervision 

change on Acute-2007 scores, while accounting for measurement error. Study 2 found 

that, on average, sex offenders decreased on risk-relevant propensities over time. 

However, a substantial proportion of sex offenders were found not to change and some 

increased on risk-relevant propensities. Treatment factors (e.g., dosage, targets, quality of 

treatment) are likely the biggest moderators of change among offenders. In the current 

study, exposure to treatment was unknown and likely limited, with the exception that 

offenders had contact with supervision officers. It is possible that the offenders in the 

current study with negligible changes on risk-relevant propensities or positive slopes (i.e., 

increased on risk scores) were sex offenders that received no treatment or inappropriate 

treatment (e.g., insufficient dosage). 

The current dissertation also highlights the need for researchers to consider 

measurement error in the analysis of change. Specifically, the correlation between initial 

scores and rates of change was negative, meaning that higher risk offenders (as assessed 

by the Acute-2007) changed more on acute risk factors than lower risk offenders. 

However, if offenders’ true scores were examined (i.e., accounting for measurement 

error), the opposite effect was found. Specifically, using an external risk tool other than 

the Acute-2007 (e.g., Static-99R, Stable-2007) to further define risk level, offenders 

whose true risk scores were high changed less than offenders whose true risk scores were 

low. In short, high-risk offenders stayed problematic. This is an important finding 

because it highlights the importance of accounting for measurement reliability while 
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measuring change. Specifically, these diverging findings can be explained by regression 

towards the mean (i.e., variations in extreme scores due to random error rather than true 

change; Barnett et al., 2005). The current dissertation found that defining risk using an 

external risk scale is a plausible method of accounting for regression toward the mean 

effect.  

Olver and colleagues (2013) argued that change on risk-relevant propensities 

requires “…the completion of a verified and established risk-reduction program, 

intensive and coordinated supervision and community monitoring, or other forces” (p. 

23). Despite research (e.g., Bonta et al., 2008) suggesting that a proportion of supervision 

officers sampled during a similar time period as the current study adhere poorly to the 

principles of effective correctional programming (i.e., Risk, Need, and Responsivity 

[RNR] principles; Andrews & Bonta, 2010), the current dissertation found that offenders 

decreased on risk-relevant propensities while on community supervision. In addition, the 

rates of offender change were partly explained by the offenders’ supervision officers. The 

finding that supervision officers contribute to the process of change is consistent with 

general research on therapeutic change. Specifically, research has identified 

characteristics of therapists that are associated with more positive change among clients 

(for a review of factors, see Castonguay & Beutler, 2006a, 2006b).  

This was the first study to examine the contribution of supervision officers to the 

rates of change among sex offenders (for review of the effects of therapists on sex 

offender change, see Sandhu & Rose, 2012). It is interesting that supervision officers 

were found to contribute to the rate of change on the Approach total scores (behavioural 

intention to reoffend) but not on the Collapse total scores (poor coping skills). The lack of 
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variability across supervision officers in offenders’ rates of change on Collapse scores 

could be attributed to supervision officers having less training on changing ineffective 

coping skills and more training on changing the offender’s intention to reoffend.  

The current dissertation did not have much information on the characteristics of 

the supervision officers, other than level of conscientiousness, to explore possible 

explanations for these findings. Rates of change on Approach scores were found to be 

lower for offenders with more conscientious supervision officers. This finding was 

surprising. It is possible that more conscientious supervision officers focused more on the 

conditions of the offenders’ probation or parole during meetings, which is an ineffective 

intervention strategy. Specifically, focusing on conditions rather than addressing 

criminogenic needs has been found to be ineffective at reducing recidivism (Andrews & 

Bonta, 2010). Bonta, Rugge, Scott, Bourgon, and Yessine (2008), for example, found that 

probation officers who focus on the conditions of probation during a session had a greater 

number of recidivists compared to probation officers who spent less than 15 minutes 

reviewing conditions (42% vs. 19%). 

It is possible to train community supervision officers to be effective change agents 

that apply the RNR principles rather than simply functioning as case managers. Early 

pilot research, for example, has found that supervision officers trained on the Strategic 

Training Initiative in Community Supervision (STICS), an RNR-based intervention 

model, focused more on criminogenic needs (i.e., factors predictive of reoffending) and 

generated greater reductions in recidivism than randomly assigned, untrained supervision 

officers in Canada (13% vs. 31% recidivism; Bourgon & Gutierrez, 2012). It would 

naturally follow that offenders supervised by officers that are trained as effective change 
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agents (and apply these principles in practice) would have greater rates of change than 

offenders supervised by officers who function as case managers (e.g., Andrews & Bonta, 

2010). 

Research has found that observed changes on the VRS-SO translated to changes 

in the reoffending rates of sex offenders (e.g., Beggs & Grace, 2011; Olver et al., 2007). 

Unlike the current dissertation which measured change using reassessments, these studies 

assessed change using the framework of the transtheoretical model of behaviour change 

(TTM; Prochaska et al., 1992). Specifically, trained coders judged the extent to which 

offenders changed on the TTM stages from pre- to post-treatment and, based on the 

amount of change, scores of the risk scale were altered. In contrast, the current 

dissertation used multiple time-points, directly measured change using reassessments of 

the same measure, and was able to account for error in measurement. The current 

dissertation found that sex offenders do change on risk-relevant propensities while on 

community supervision. Exploratory analyses presented in Study 2 examined the extent 

to which these change associated with recidivism. 

The current dissertation found that the slopes and intercepts generated from HLM 

analyses can be used to compute risk scores, which in turn were predictive of recidivism. 

In addition, analyses found clear incremental effects of initial and reassessed scores for 

the prediction of any recidivism. In contrast, Cox regression analyses generally found that 

reassessment scores (when controlling for initial scores) predicted sexual recidivism and 

the initial scores (when controlling for reassessed scores) predicted violent recidivism. 

Differences in the incremental findings are likely not substantive. Specifically, the 

analyses presented had greater statistical power to detect incremental effects as the base 
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rate of recidivism increased (e.g., any recidivism vs. sexual recidivism) and as the 

correlation between predictors decreased (correlations between initial scores and 

reassessed score decreased with time). With a sufficiently large sample size, incremental 

effects may have been statistically significant.  

Future Directions Informed by Study 2. Identifying changeable risk factors has 

important implications for the management of sex offenders. The current dissertation 

identified that the risk-relevant propensities assessed by Acute-2007 are changeable and 

predictive of recidivism. The rates of change of offenders were found to differ across the 

supervision officers. Additional studies are required to better understand the role of 

supervision officers as agents of change. For example, studies examining the association 

between offenders’ rates of change and their supervision officers’ adherence to the RNR 

principles, use of therapeutic skills, and other indices of effective change (Andrews & 

Bonta, 2010) would help explain why some supervision officers have less of an impact 

on risk factors.  

The Acute-2007 is a risk assessment tool designed to assess a multitude of risk-

relevant constructs (e.g., substance abuse, sexual preoccupation, etc.). It was not possible 

to reliably model change separately for each item of the risk scale (e.g., substance abuse, 

sexual preoccupation). Rather, measures of each of these constructs would be necessary 

in order to have the level of reliability required for HLM analyses and to allow for the 

assumption of measurement invariance to be tested. Studies that focus on distinct 

constructs would be informative to identify constructs that change more quickly than 

others, and whether change on some constructs are more predictive of recidivism 

compared to others. For example, immediate release factors (e.g., having a place to stay) 
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have been found to have short-term effects on recidivism (i.e., no longer predictive after 

the first year) whereas interpersonal factors have been found to have longer-lasting effect 

(Ulrich & Coid, 2011). 

In terms of statistical procedures, the current dissertation supports the use of HLM 

analyses as a valuable method for measuring change. HLM provides growth curves for 

each individual, accounts for measurement error, provides estimates accounting for this 

error, does not require the same time-points across offenders, and provides an efficient 

method of describing change. Scores computed using the parameters derived from HLM 

analyses predicted recidivism, further suggesting that HLM provides a meaningful 

method of analyzing offender change. 

Given that the current dissertation found that offenders change on the risk-

relevant propensities assessed by the Acute-2007, additional studies are required to better 

ascertain how to integrate the measurement of change in risk assessments. For example, 

research is needed to examine (1) the association between observed change and the 

timing of recidivism (does change predict imminent recidivism or later recidivism?), (2) 

how many times a particular risk tool should be administered to assess change reliably, 

and (3) the extent to which the predictive accuracy of past assessments decay over time 

(i.e., are no longer predictive). HLM analyses, however, are not ideal for risk prediction 

(Singer & Willet, 2003). Recent methodological advances and statistical software provide 

new and robust methods for answering such research questions (Singer & Willet, 2003; 

Swartout et al., 2011). For example, model fit comparisons of Cox regression analyses 

with time varying covariates could be one tool to answer such research questions (Singer 

& Willet, 2003). Given that the current dissertation has found that sex offenders do 
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change on risk-relevant propensities over time, studies examining the contribution of 

change to recidivism would help inform methods of integrating change in risk scores into 

an overall decision of risk.  

Conclusion 

Studies identifying factors that are changeable and empirically linked to offending 

have great practical implications. More specifically, the ability to detect a change in risk 

allows those involved in offender supervision to alter their supervision and provide 

additional resources, thereby better managing the risk posed by the offender to the 

community. The current dissertation applied modern psychometric analyses to examine 

the construct validity of risk scales and examined change in risk of reoffending using 

statistical models that separate the effects of measurement error from true change. The 

present study found that sex offenders do change, that the patterns of change varies 

across offenders, and that variables can predict different patterns of change among 

offenders. The current dissertation also suggest that capturing change on risk-relevant 

propensities is important for the prediction of reoffending; however, additional studies 

would be required to ascertain the best methods of integrating change in the risk 

assessments of sex offenders.  

Studies examining change in risk-relevant propensities, such as the current 

dissertation, are useful in identifying the extent to which criminal propensities change 

over time. More importantly, such studies can identify possible contributing factors (e.g., 

reduction in sexual preoccupation) that can explain change in offending behaviour. The 

current dissertation suggests that among sex offenders, the items of the Acute-2007 could 
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be important variables, with positive change on these variables associated with a lower 

risk of recidivism.  
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Appendix A 

Review of Sexual Offending Theories 

Proximal Factors Highlighted in Theories of Sexual Offending. Many of these 

proximal risk factors are echoed in more distal theories of sexual offending. Marshall and 

Barbaree’s (1990) Integrated Theory, for example, introduces maintaining factors (e.g., 

sexual gratification), which help reinforce cognitions supportive of sexual offending and 

contribute to further offending. Similarly, Finkelhor’s (1984) Precondition Model 

introduces both psychological variables (e.g., emotional congruence with children) and 

contextual variables (e.g., access to children) as proximal risk factors for sexually 

aggressive behaviour. This theory purports that offenders would need to identify and 

manage high-risk situations as well as reduce the motivation for sexual offending (e.g., 

preparing offenders for prosocial intimate relationship) in order to avoid further sexual 

offending. Hall and Hirschman’s (1991; 1992) Quadripartite Model of Sexual Aggression 

identifies deviant sexual arousal, cognitions that justify sexual aggression, difficulty 

moderating negative affective states (e.g., anger, depression), and personality problems 

(e.g., impulsivity, poor social skills) as factors linked to sexual aggression. Lastly, Ward 

and Beech’s (2008) Integrated Theory of Sexual Offending purports that sexual offending 

can be maintained by a positive feedback loop, a concept similar to Marshall and 

Barbaree (1990). Namely, sexual offending can reinforce the state factors (e.g., attitudes 

tolerant of sexual offending), making reoffending more likely with each additional 

offence (akin to the process of conditioning).  

The aforementioned theories highlight a multitude of causal factors and different 

developmental pathways to sexual offending. For example, there are several types of 
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childhood difficulties, including childhood abuse and neglect, parental neglect, and 

parental violence (Miller, 2010), as well as genetic predispositions (Ward & Beech, 

2008) that are posited to influence the development of sexually aggressive behaviours. 

These sexual offending theories generally map onto general theories of change, such as 

the pillars of Ajzen’s theory of planned behaviour (i.e., attitudes, control, and social 

networks). In addition to highlighting a heterogeneity in the theorized trajectories of sex 

offenders, sexual offending theories generally provide two different frameworks for the 

development of sexual offending, including an avoidant framework (Pithers et al., 1983) 

and an approach framework (Ward & Hudson, 1998, 2000) with differential factors (e.g., 

emotional collapse versus attitudes tolerant of sexual offending, respectively). These 

theories have highlighted many factors that can be linked to offending and have helped 

inform the creation of several risk assessment tools. 

Marshall and Barbaree’s (1990) Integrated Theory. The integrated theory of 

the etiology of sexual offending emphasizes both distal and proximal causes to child 

sexual abuse. Figure 1A illustrates the main tenets of this theory. The integrated theory 

proposes that adverse childhood experiences are necessary (though not sufficient) for 

sexual offending behaviour to occur. The most critical period in forming sexual offending 

behaviour, however, is assumed to be during adolescence. During this period, it is 

believed that adolescents learn sexual scripts and acquire sexual interests and attitudes. 

As such, Marshall and Barbaree posit that sexually abusive tendencies are consolidated 

during adolescence. Interestingly, Marshall and Barbaree also introduce maintaining 

factors (e.g., sexual gratification), which help reinforce cognitions supportive of sexual 

offending and contribute to further offending. 
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In childhood: 

  

In adolescence and adulthood: 

 

 

 

 

 

 

 

 

 

 

Figure 1A. Integrated theory. 
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motivated to 
sexually abuse a 

child  

(e.g., emotional 
congruence, 

sexual arousal, 
and/or blockage) 

overcoming 
internal 

inhibition  

(e.g., alcohol, 
impulsiveness, 

attitudes) 

overcoming 
external 

inhibitions (e.g., 
victim access 

through lack of 
parental 

supervision) 

overcoming 
victim resistence  

(e.g., grooming, 
force) 

 Finkelhor’s (1984) Precondition Model. Finkelhor posits four necessary 

conditions for child sexual abuse to occur. These conditions are presented in Figure 2A 

and are thought to follow a temporal sequence. Finkelhor introduces both psychological 

variables (e.g., emotional congruence with children) and contextual variable (e.g., access 

to children) as tenets of sexually aggressive behaviour. Interestingly, Finkelhor theorizes 

that some of the motivations (e.g., emotional congruence) can be expressed in non-

offending ways (e.g., becoming a coach for a children’s hockey team). This theory 

focuses more on proximal factors associated with sex offending and, thus, purports that 

offenders would need to identify and manage high risk situations (i.e., the third box in 

Figure 2A: overcoming external inhibitions) as well as reduce the motivation for sexual 

offending (e.g., preparing offenders for prosocial intimate relationship) in order to avoid 

further sexual offending. 

 

 

 

 

 

 

 

 

Figure 2A. Finkelhor’s precondition model. 

 

Hall and Hirschman’s (1991; 1992) Quadripartite Model of Sexual 

Aggression. The quadripartite model of sexual aggression identifies (1) deviant sexual 

arousal, (2) cognitions that justify sexual aggression, (3) difficulty moderating negative 

affective state (e.g., anger, depression), and (4) personality problems (e.g., impulsivity, 

poor social skills) as factors linked to sexual aggression. Hall and Hirschman theorize 
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that not all factors are required to be present for sexual aggression to occur, thereby 

viewing sex offenders as heterogeneous in motivation. 

Ward and Beech’s (2008) Integrated Theory of Sexual Offending. Ward and 

Beech posit that sexual offending is caused by biological, ecological, and 

neuropsychological factors. Both biological and ecological niche factors are posited to 

impact neuropsychological factors that, in turn, leads to sexual offending (see Figure 3A). 

Ward and Beech (2008) also purport that sexual offending can be maintained by a 

positive feedback loop, a concept similar to Marshall and Barbaree (1990). Namely, 

sexual offending can reinforce the state factors, making reoffending more likely with 

each additional offence (akin to the process of conditioning). Simarly, sexual offending is 

thought to be maintained by factors such as sexual arousal.  
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Figure 3A. Integrative theory of sexual offending. 
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Appendix B 

Acute-2007 Scoring Guidelines 

R. Karl Hanson  

Public Safety Canada  

& 

Andrew J. R. Harris 

Correctional Service Canada 

 

 

(Version 2007) 

 
 

Acute risk factors rate behaviour change in the short run.  They represent current risk and 

the short-term timing of reoffence.  These behaviours are current expressions of risky 

behaviour and while single observations predict, averages of multiple scorings predict 

even better.  If faced with a chronic condition that is always present look for changes in 

that condition with indicate it might effect lifestyle stability.  You may wish to ask 

yourself whether this condition is sufficiently problematical that it is an appropriate target 

of supervision.  If you have suspicions “1”’s can be used as a “placeholder” for one 

supervision period only. 

 

Note:  In this manual the coding direction “Intervene Now” is meant as a general 

guideline.  This recommendation is not intended to overrule local or jurisdictional 

policies, procedures, or guidelines.  The evaluator(s) must use their best judgement in the 

management of the case at all times. 
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VICTIM ACCESS 

Scoring 

Category Score Description 

   
No - None 0  Little or no opportunity to meet or engage potential victims 

 work schedules/routines of life prevent such access 

   
Maybe/Some 1  Some contact - appears to be normal/unintentional - 

situations not likely to be repeated - not beyond that which 

would be expected (in frequency) in a normal life routine. 

[Example: there are children on his bus that he sees every 

day but he does not approach] [Example: Incest - sends 

cards to victim - you are unsure whether they are 

appropriate – Birthday Card] 

   
Yes 2  Repeated opportunity to meet and engage with targets of 

preference - any hint or suspicion that these meetings are 

intentional or “planned”  [Example: he buys his milk at a 

corner store that is known to be a hangout for kids, had 

been observed at or admits to attending strip bars]  

[Example : Incest - sends cards to victim and the cards are 

inappropriate (expressing desire for physical closeness or 

activities alone with victim)] 

   
Intervene Now IN/3  Appearance or evidence of intentional access to victims, 

any evidence of Grooming or Stalking behaviour 

 Any evidence that the subject is hiding victim access 

opportunities from you or lying to you about access to 

victims [Example: you find out he has been babysitting for 

a neighbour or has moved in with a woman with young 

children] [Example: he is observed talking to children at 

some location and he lies about it to you]  [Example: 

Incest - Shows up at home of victim in spite of 

prohibitions and active supervisory and environmental 

efforts to keep them away] 
 

 

 

Score on this item (0, 1, 2, IN/3)                   
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Questions 

The basic construct: Recidivism risk increases when offenders have frequent and easy 

access to potential victims.  The type of potential victims (sex, age, relationship to 

offender) needs to be considered.  Some offenders restrict themselves to one victim type 

(e.g. boys aged 11 - 14 years) whereas other offenders may assault a wide range of 

victims.  For this question, consider the opportunities for contact/grooming/interaction 

with potential victims, and whether the offender appears to be changing or arranging 

his/her life so that they “naturally” contact members of their preferred victim group.  

To get a “1” there needs to be something out of the completely ordinary. For example, the 

offender would need to have some “contact,” not just pass them on the street. A “1” is an 

offender who is approached by a boy for cigarettes and the offender refuses and leaves 

(an appropriate response). If the offender is simply in a neutral public place in which 

there are children (e.g., restaurants other than McDonalds Play Space or Chuck E. 

Cheese), it is a “0.” If the offender gives the boys cigarettes, that would be a “2.” If the 

offender goes out looking for boys to give cigarettes to, it would be “intervene now” and 

scored as a “3”.  

 

1. What have you been doing for fun since we last met? 

 hobbies?   clubs? 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Who have you seen or spent time with since we last met? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. How do you fill your evenings? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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HOSTILITY 

Scoring 

Category Score Description 

   

No - None 0  Generally gets along with people 

 Does not seem to have “an axe to grind” 

   

Maybe/Some 1  Single, isolated verbal altercation  

 You feel he’s got a chip on his shoulder but that he has this 

in check for the moment 

   

Yes 2  Getting into fights with people, any physical altercations 

 Heated verbal altercations with people in more than one 

environment 

 Lightly veiled threats to you or others 

 Irrational and reckless defiance to your suggestions or 

those of other helpers 

 Angry rumination 

 Expressions of hostility towards women 

   

Intervene Now IN/3  Direct threats to you or others 

 Open planning of retribution (officer included) 

 Open planning of a fight or of “having it out” with 

someone (Assumes a history of violence) 

 

 

 

Score on this item (0, 1, 2, IN/3)                   
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Questions 

The basic construct: This construct has three factors: a) irrational and reckless defiance,  

b) general hostility towards women, and c) general hostility toward those in authority.  

The overall level of characterological hostility is important to consider - some people are 

more hostile than others.  You are looking for that which goes beyond their baseline level 

and the extent to which their baseline level is sufficiently problematic to be a constant 

concern.  Be aware of reckless and senseless defiance and opposition - when they decline 

or ridicule suggestions just because they were made by you - they may act against their 

own best interests just to express this defiance. 

 

Irrational/Reckless Defiance 

 

1. Tell me about the most pleasant conversation you’ve had with someone since we last 

met. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Since we last met when were you the most irritated or angry? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. How did you handle that anger/irritation? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

4. Of the things that got you irritated/angry since we last talked did any of them involve 

women? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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SEXUAL PREOCCUPATIONS 

Scoring 

Category Score Description 

   

No - None 0  No hints or suggestions of problems 

 Physically incapable 

   

Maybe/Some 1  Hints or indirect evidence of deviant sexual fantasies 

 Seems concerned about sex and sexual issues more than 

the average client 

 Increased masturbation but still within normal limits 

 Starts “cruising” or attends strip bars 

   

Yes 

 

Note:    

Any of these 

items can be 

sufficient to 

score an 

offender as a 

“2.” You do not 

need more than 

one factor to be 

present. 

2  Any incident of using sex to deal with negative affect 

 Increased masturbation associated with 

tension/stress/social conflict 

 Rumination on sexual issues 

 Lusty/inappropriate talk with you or other people 

 Reports increases in urges for sexually acting out 

 Reports deviant sexual fantasies/coercive sexuality 

 Goes to strip-bars/massage parlors 

 Excessive masturbation (Excessive = masturbation most 

days since we last met) 

 Repeated expression of the idea that they “just have to 

have it” 

 Expression of the idea that sexual tension builds up and 

that they’re about to blow 

   

Intervene Now IN/3  Feels out of control over sexual urges 

 High levels of impersonal sexual activity expressed with 

little or no effort to inhibit behaviour (e.g. frequent use of 

pornography, hookers, strip clubs) 

 

 

 

Score on this item (0, 1, 2, IN/3)                   
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Questions 

 

The basic construct: Assess the extent to which the individual is fixated on sexual matters 

and sees them as a central part of their life - possible tying them into everyday coping 

mechanisms.  Does this person use sex to handle upset, anxiety, tension, anger or 

hostility. 

 

In this section there are three themes: high sexual drive/preoccupation, sex as coping, and 

deviant sexual interests.  Think of these as the acute expression of the stable constructs.  

You will want to consider if there has been a noticeable change in these factors since 

your last meeting.  If the offender is always pre-occupied sexually this deviant baseline 

must be scored as deviant. 

 

1. How much have you been thinking about sex since we last met? - the same - more - 

less? 

________________________________________________________________________

________________________________________________________________________ 

 

2. How important is sex to you these days? 

________________________________________________________________________

________________________________________________________________________ 

 

3. Sometimes people have sexual thoughts they can’t control and these thoughts start to 

upset them - has this ever happened to you? 

 Has this happened since we last met? 

 Do you think these thoughts or urges could get you into trouble? 

________________________________________________________________________

________________________________________________________________________ 

 

4. Some people find themselves thinking about sexual things when things go wrong - 

Does this ever happen to you? 

________________________________________________________________________

________________________________________________________________________ 

 

5. Since we last met have you felt sexual tension building up inside you? 

 Have you felt this boiling process since we last met? 

 How do you handle this? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

6. Officer: You may want to explore the offender’s use of: Strip bars, Massage parlors, 

Pornography (Videos & Magazines), Telephone sex lines, Internet use (Web-sites, 

chat rooms) 

________________________________________________________________________

________________________________________________________________________ 
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REJECTION OF SUPERVISION 

Scoring 

The basic construct: Offenders are most likely to maintain a prosocial lifestyle when they 

are able to comply with the demands of community supervision.  The basic concept is 

whether you feel that the offender is working with you or working against you.  

Offenders can reject supervision through a variety of behaviours including 

disengagement, absences, manipulation, deception, indirect hostility, or open 

confrontation. 

 

 

Category Score Description 

   
No - None 0  Client reports regularly and responds appropriately to 

feedback and direction 

   
Maybe/Some 1  Silent and sullen 

 Reluctant to disclose reasonable information 

 Makes you work for it 

 Problems with treatment providers 

 Missed appointment with others - counselors - AA - 

job/employment counselors 

 Shows up at unscheduled times 

   
Yes 2  Actively hostile - Non-disclosing 

 Actively lying to cover reoffence cycle information 

 Treatment dropout since last meeting 

 Breaching conditions since last meeting 

 Actively manipulative - asks you to break the rules for him 

- asks for “special” consideration 

 Continually missing appointments - 2 consecutive missed 

appointments 

   
Intervene Now IN/3  Armed in meeting with you - brings in knife or other 

weapon 

 Comes in obviously drunk or impaired 

 In possession of drugs/stolen property 

 Someone is in physical danger due to this person’s state 

 Has a driving prohibition but you see him drive up 

 They have totally disappeared and you are about to issue a 

warrant 

 

 

Score on this item (0, 1, 2, IN/3) 
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EMOTIONAL COLLAPSE  

 

Scoring 

 

Category Score Description 

   
No - None 0  Holding it together - the offender can be down and blue, 

but not beyond what would be reasonable given the 

offender’s life situation.  Take into consideration such 

factors as being under supervision, having no 

friends/family/emotional supports, work problems and 

health problems 

   
Maybe/Some 1  Some sense that they are trying to cope with problems, 

even if the coping efforts are not particularly successful 

 Substantial distress but there are some positive future-

based statements - “Things will get better” “I will get 

through this” 

 Behavioural indicators may include: significant changes in 

routine as coping strategies (plays lots of pool/video 

games), talks more with people they trust, exercises more 

than usual 

   
Yes 2  Rumination on negative life course 

 Self-indulgent self-pity - any hint of “getting into it”  

 No suggestion is useful, they only attack suggestions  

 Complete hopelessness, given up totally, [Example: “There 

is nothing I can do to change this”] 

 No positive future-based thoughts 

 Irrational feelings of persecution 

 Behavioural indicators may include: substance use, 

withdrawal from others, changes in routine, sleeping all the 

time or not at all 

   
Intervene Now IN/3  Evidence of realistic suicidal ideation, suicidal gestures 

 Behavioural indicators may include: quitting job, giving 

things away, avoiding others, aimless wandering, possibly 

with increased agitation 

 Acting on paranoid impulses 

 Not caring what happens to them 

 

 

Score on this item (0, 1, 2, IN/3)                   
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Questions 

The basic construct: Severe emotional disturbance can impair judgement and threaten 

self-control.  When in emotional crisis offenders may consider options and take actions 

aimed only at immediate relief of their current distress (Problems with Immediate 

Gratification).  In contrast to normal negative affect, (having a bad day) offenders during 

emotional collapse are unable to maintain normal routines and may feel out of control of 

their thoughts and overwhelmed by their emotions.  Offenders in emotional collapse may 

entertain a self-destructive urge thinking that reoffending will “make it all go away” or 

that they are “better off in jail”.  Note: an increase in substance use may signal an attempt 

to self-manage emotional states. 

 

 

1. What is the worst you’ve felt since we last met? What caused this?  What did you do 

about it? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. How have you been feeling since we last met? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

3. Since we last met have you ever felt like you were going to “lose-it”? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

Officers:  Please be aware of: 

 

 Strong expressions of emotion by the offender 

 Lack of emotion where you would expect some 

 Language or affect indicating depression 

 Agitation or anxiety 

 

  



OFFENDER CHANGE       249 

 

COLLAPSE OF SOCIAL SUPPORTS  

Scoring 

Category Score Description 

   
No - None 0  No major changes - (even if the offender has inadequate 

social supports)  

   
Maybe/Some 1  Things threaten to crumble (relationships, friends) 

 Loss of important but not critical social supports 

 Loss of pro-social influences or supports that have 

appeared to exert some behavioural controls. 

 Incidental contact with negative social influences (old 

drinking buddy/cellmate) 

   
Yes 2  A significant perceived loss of positive social supports 

 Addition of potentially negative social influences 

 Loss of a significant friend/lover/social organization that 

has had positive influence on the offender 

 Gets thrown out of church/sports club  

 Initiates or re-joins a dysfunctional relationship 

 Starts to hang out with old gang buddies  

   
Intervene Now IN/3  Total collapse of social supports that you believe are 

essential behavioural controls on the subject. [Example: 

Developmentally delayed client and a supportive parent 

dies] 

 Unexpected and vicious community notification 

 Vigilante activity or attack 

 Total community rejection 

 Involved with pro-child molesting group (NAMBLA) 

 

 

Score on this item (0, 1, 2, IN/3)                   
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Questions 

 

The basic construct: Offenders are often partially prevented from reoffending by having a 

network, however loose, of persons in their life that reduce risk.  This can either be 

psychological, “he wouldn’t want to face his family if he did it again” or environmental 

such as when a neighbor goes shopping with him on Saturdays so that he isn’t tempted.  

Loss of people in the offender’s life that are believed to influence the offender’s 

behaviour or modify the risk of reoffence.  There may also be an increase in negative 

influences in the offender’s life should he re-connect with criminogenic buddies.  Some 

offenders will not have any social supports. 

 

 

1. Think of the people that are important to you, have there been any changes with them 

since we last met. 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Note: look for a decline in social supports - the offender may “blow off” friends or 

engagements and not spent the time with good influences like they used to.  Only score 

changes, positive or negative.  When an offender looses or gains a relationship consider 

whether that relationship is positive, neutral, or negative.   
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SUBSTANCE ABUSE 

Scoring 

 

Category Score Description 

   
No - None 0  No hints or suspicions of substance use 

 Physically incapable 

 Environmentally not available 

   
Maybe/Some 1  Is drinking but drinking is not prohibited for this offender 

and does not appear to be a problem 

 The offender is taking prescription meds that have the 

potential for abuse (pain killers) [codeine and stronger] 

   
Yes 2  Actual use - problem drinking/drug use 

 Any prohibited use 

 Drinking/taking drugs to get through the day 

 Minimization of substance use 

 Abuse of prescription drugs 

   
Intervene Now IN/3  Breach Level of activity 

 Out of control drinking/drug use 

 Clear interference in daily functioning 

 Drinking for courage in preparation for an offence  

 Flagrant violations of substance use prohibitions  

 No attempt at self-control  

 

 

 

 

 

Score on this item (0, 1, 2, IN/3)                   
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Questions 

The basic construct: The use of prohibited or inhibition-reducing substances. Urinalysis 

may be an additional source of evidence.  This section may also involve the use of 

prescription drugs (pain killers).  

 

1. Are you on any medication prescribed by a doctor? What and how much? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Do you take the medication as prescribed or do you find yourself taking more 

sometimes?  A)  How easy is it for you to take the right amounts?  B) What do you do 

when you feel like taking more than you should? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

3. How much have you had to drink/use since our last appointment? 

________________________________________________________________________

____________________________________________________________ 

 

 

4. How were you feeling before drinking/using? 

________________________________________________________________________

________________________________________________________________________ 

 

5. Who were you with? 

________________________________________________________________________

________________________________________________________________________ 

 

6. Did your substance use have any consequences for you? 

________________________________________________________________________

________________________________________________________________________ 
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ACUTE-2007 – TALLY SHEET 

Subject Name:  ____________________________________________ 

Place of Scoring:  __________________________________________ 

Date of Scoring:  ____________      Name of Assessor:  ___________ 

 

Sex/Violence Score 

(Sum four factors) 

Score General Recidivism Score 

(Sum all seven factors) 

Scoring 

    

 Victim Access 

 

  
           Copy these scores over       

 

 
           Copy these scores over      

 

 
            Copy these scores over       

 

 
            Copy these scores over       

 

 

 Hostility 

 

  

 Sexual Pre-occupation 

 

  

 Rejection of Supervision 

 

  

    

  Emotional Collapse 

 

 

 Collapse of  

                 Social Supports 

 

 Substance Abuse 

 

 

    

 

Sex/Violence Total 
(Sum of four factors) 

 

  

General Recidivism Risk Total 
(Sum of all seven factors) 

 

 

 

Sex and Violence Risk and General Recidivism Risk 
Sex/Violence Nominal Categories 

(Sum of four risk factors) 
 General Recidivism Risk Nominal 

Categories   (Sum of all seven risk factors) 
     

Low Priority 0  Low Priority 0 

Moderate Priority 1  Moderate Priority 1 - 2 

High Priority 2+ (plus)  High Priority 3+ (plus) 
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Appendix C 

 

Semi-Parametric Group-Based Methodology 

The developmental trajectories of crime have identified heterogeneity in 

offenders’ trajectories. The semi-parametric group-based methodology (SPGM; also 

referred to as SPM) is one flexible method of identifying trajectories in longitudinal data 

(Bushway et al., 2001). Namely, SPGM is an estimation procedure (i.e., mixture 

modeling) that identifies the presence of distinct trajectories and the proportion of the 

sample that comprises each trajectory (see Nagin & Tremblay, 2001 for overview). 

Notably, it begins with the assumption that groups exist. Most researchers, however, do 

not first test whether a single class fit the data better than the group-based model 

(Piquero, 2008). Further, the parameters are difficult to identify with short follow-up 

periods and, perhaps more impeding for research involving sex offenders, low rates of 

offending (Piquero, 2008). In addition, the number of groups that can be extracted by 

SPGM is also not stable; more unique groups are extracted when the sample size is large 

compared to when the sample size is small (Sampson, Laub, & Eggleston, 2004). Of 

note, once the sample size reaches approximately 200, extraction of groups becomes 

more stable (Sampson et al., 2004; D’Unger, Land, McCall, & Nagin, 1998).
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Appendix D 

 

Item Frequencies and Correlations between Acute-2007 Items for the Three Time-

Points  

Table 1D 

 

Item frequencies Across Time Points 

 

Acute-2007 Item 

Time 1(1 to 2 months) Time 2(3 to 4 months) Time 3(5 to 6 months) 

n (%) 

Victim Access 

   0 – no problem 

   1 – maybe/some 

   2 – yes, definite problem 

   3 – intervene now 

   

184 (58%) 192 (61%) 207 (65%) 

120 (38%) 111 (35%) 98 (31%) 

10 (3%) 11 (4%) 10 (3%) 

3 (1%) 3 (1%) 2 (1%) 

Emotional Collapse 

   0 – no problem 

   1 – maybe/some 

   2 – yes, definite problem 

   3 – intervene now 

   

209 (66%) 214 (68%) 236 (74%) 

101 (32%) 84 (26%) 73 (23%) 

6 (2%) 18 (6%) 6 (2%) 

1 (0.3%) 1 (0.3%) 2 (1%) 

Social Collapse 

   0 – no problem 

   1 – maybe/some 

   2 – yes, definite problem 

   3 – intervene now 

   

262 (83%) 261 (82%) 267 (84%) 

52 (16%) 51 (16%) 44 (14%) 

3 (1%) 5 (2%) 6 (2%) 

0 (0%) 0 (0%) 0 (0%) 

Hostility 

   0 – no problem 

   1 – maybe/some 

   2 – yes, definite problem 

   3 – intervene now 

   

241 (76) 254 (80%) 269 (85%) 

67 (21%) 58 (18%) 41 (13%) 

8 (2%) 5 (2%) 4 (1%) 

1 (0.3%) 0 (0%) 3 (1%) 

Substance Abuse 

   0 – no problem 

   1 – maybe/some 

   2 – yes, definite problem 

   3 – intervene now 

   

273 (86%) 276 (87%) 276 (87%) 

31 (10%) 28 (9%) 31 (10%) 

11 (3%) 9 (3%) 7 (2%) 

2 (1%) 4 (1%) 3 (1%) 

Sexual Preoccupation 

   0 – no problem 

   1 – maybe/some 

   2 – yes, definite problem 

   3 – intervene now 

   

263 (83%) 270 (85%) 267 (84%) 

42 (13%) 37 (12%) 40 (10%) 

12 (4%) 8 (2%) 9 (2%) 

0 (0%) 2 (1%) 1 (1%) 

Rejection of Supervision 

   0 – no problem 

   1 – maybe/some 

   2 – yes, definite problem 

   3 – intervene now 

   

252 (80%) 247 (78%) 255 (80%) 

56 (18%) 53 (17%) 47 (15%) 

6 (2%) 12 (4%) 12 (4%) 

3 (1%) 5 (2%) 3 (1%) 
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Table 2D 

Polychoric Correlations  between Acute-2007 Items at Time One (1 to 2 months) 

 Victim  Access Emotional Collapse Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

Supervision 

Victim Access - - - - - - - 

Emotional Collapse .210 - - - - - - 

Social Collapse .199 .543 - - - - - 

Hostility .296 .487 .296 - - - - 

Substance Abuse .139 .318 .150 .268 - - - 

Sexual Preoccupation .512 .218 .247 .415 -.037 - - 

Rejection of 

Supervision 

.419 .357 .398 .521 .300 .436 - 

N = 317. 
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Table 3D 

Polychoric Correlations  between Acute-2007 Items at Time Two (3 to 4 months) 

 Victim  Access Emotional Collapse Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

Supervision 

Victim Access - - - - - - - 

Emotional Collapse .336 - - - - - - 

Social Collapse .318 .624 - - - - - 

Hostility .314 .593 .547 - - - - 

Substance Abuse .184 .209 .170 .243 - - - 

Sexual Preoccupation .580 .326 .440 .503 .229 - - 

Rejection of 

Supervision 

.551 .377 .453 .684 .157 .595 - 

N = 317. 

 

Table 4D 

Polychoric Correlations  between Acute-2007 Items at Time Three (5 to 6 months) 

 Victim  Access Emotional Collapse Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

Supervision 

Victim Access - - - - - - - 

Emotional Collapse .361 - - - - - - 

Social Collapse .343 .642 - - - - - 

Hostility .419 .631 .450 - - - - 

Substance Abuse .221 .356 .209 .213 - - - 

Sexual Preoccupation .579 .486 .125 .460 .368 - - 

Rejection of 

Supervision 

.471 .507 .440 .659 .369 .486 - 

N = 317. 



OFFENDER CHANGE       258 

 

Appendix E 

 

Exploratory Factor Analysis of First Acute-2007 Assessment 

Participants 

Participants included adult male sex offenders drawn from the Dynamic 

Supervision Project (Hanson et al., 2007). Participants were starting a period of 

community supervision (parole or probation) between 2001 and 2005 across Canada, 

Alaska, and Iowa. Participants who were scored on the Acute-2007 before release (n = 

36; e.g. as part of a pre-sentence report) were excluded so to only select participants who 

were at risk in the community during their assessments. Though most offenders had 

several Acute-2007 assessments, only the first assessment was utilized for the current 

factor analysis. Some participants (3.2%; n = 23) were missing at least one Acute-2007 

items and were deleted for the purpose of the factor analysis. These exclusion criteria 

resulted in a sample size of 705 offenders for the current analyses.  

Most of these offenders received a sentence to be served in the community (58%, 

n = 382), though some (42%, n = 273) was incarcerated prior to being released in the 

community. Sentence length was available for 273 offenders, and was on average 10 

months. Table 1 provides additional descriptive information of the sample. 
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Table 1E 

Sample Descriptive 

Variable M (SD) / % (n) 

Developmental delayed 7.8% (55/704) 

Aboriginal 6.1% (43/701) 

Prior sentencing dates 10.9% (77/704) 

Prior sex offences 18.3% (127/695) 

Male victims in sex offence 16.0% (111/584) 

Unrelated victims 46.9% (326/369) 

 

Note. Sample size fluctuates as a function of missing data.  

 

Statistical Analyses 

The same analyses explained in Study 1A were followed.  

Factor Extraction and Rotation. Factors were extracted using the Weighted 

Least Square (WLSMV) method (Muthén & Muthén, 2010; Schmitt, 2011) and factors 

were rotated using an orthogonal rotation method (Bi-Geomin), which can be used for 

uncorrelated factors
20

.  

Factor Retention. The number of factors retained was based on three factor 

retention methods: (1) Kaiser’s Criterion (i.e., keeping the number of factors with 

eigenvalues greater than 1.00), (2) Parallel Analysis, and (3) Velicer’s MAP test. Of the 

four retention methods, parallel analysis and the MAP test are the least subjective 

methods because they are statistically based and, as a result, were given the most weight 

when deciding on the number of factors to retain (O’Connor, 2000; Schmitt, 2011).  

                                                 
20

 The factors were first extracted using the Weighted Least Square (WLSMV) method (Muthén & Muthén, 

2010; Schmitt, 2011) and factors were rotated using an oblique rotation method (Geomin), which allows for 

correlations between factors (Costello & Osborne, 2005; Fabrigar et al., 1999; Russell, 2002; Schmitt, 

2011). The factor analysis found that the retained factor were actually not meaningfully correlated to one 

another (e.g., two-factor model, r = .112) and, as such, an orthogonal rotation was utilized. 
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Factor Structure Fit. Once the number of factors to retain had been determined, 

the overall factor structure fit was assessed using fit indices. The RMSEA, TLI, and CFI 

were examined. The Standardized Root Mean Square Residual (SRMR) was also 

examined and is the average difference between the original correlations in the input 

matrix and correlations predicted by the factor structure (Brown, 2006); generally, values 

less than 0.08 indicate acceptable fit (Hu & Bentler, 1999; Schmitt, 2011). 

Standardized Factor Loadings. Items have conventionally been sorted into their 

respective factors using the magnitude of the factor loadings. Typically, items with factor 

loadings of .30 to .40 or greater are said to load onto a particular factor (Cudeck & 

O’Dell, 1994; Schmitt & Sass, 2011). The Z-score associated with the corrected α level 

(Z-scoreone-factor = 2.69, Z-scoretwo-factor = 2.86) was used to determine the statistical 

significance of factor loadings.  

Results 

 An exploratory factor analysis was conducted on the seven items of the Acute-

2007 scale (Hanson et al., 2007). The polychoric correlations ranged from .10 to .66, 

suggesting the matrix was factorable (see Table 2E).  
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Table 2E 

Pearson and Tetrachoric Correlations between Items 

 Pearson Correlations 

Polychoric Correlations 1. 2. 3. 4. 5. 6. 7. 

1. Victim Access - .25 .20 .29 .14 .32 .30 

2. Emotional Collapse .33 - .34 .39 .16 .24 .30 

3. Collapse of Social Support .29 .51 - .15 .18 .17 .15 

4. Hostility .43 .54 .28 - .05 .23 .48 

5. Substance Abuse .20 .24 .28 .10 - .08 .14 

6.  Sexual Preoccupations .46 .32 .28 .38 .12 - .22 

7. Rejection of Supervision .43 .44 .27 .66 .28 .34 - 

 

Note. Pearson’s correlations are above the diagonal. Polychoric correlations are below the 

diagonal (bolded). 

 

Factor Structure 

To determine the appropriate number of factors to retain, the Scree plot, Kaiser’s 

criterion, parallel analysis, and the MAP test were used. These indices uniformly 

suggested at one-factor model (see Figure 1E for parallel analyses).  

  

Figure 1E. Parallel Analysis using the 95
th

 Percentile Eigenvalues. 
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Table 3E presents the criteria for factor retention. Model fit statistics were then 

used to assess the fit of the final factor structure. Both a one-factor and two-factor model 

demonstrated a good fit
21

.  

Table 3E 

 

Factor Retention Criteria 

Factor Initial 

Eigenvalues 

Proportion of 

Variance 

Explained Pre-

Rotation 

95
th

 Percentile 

Eigenvalues 

MAP test 

1 3.12
 a
 34.34% 1.20 0.37

b 

2 1.02 15.06% 1.12 0.81 

3 0.82
 

12.80% 1.07 0.14 

4 0.80 12.37% 1.02 0.24 

5 0.53 9.75% 0.98 0.45 

6 0.43 8.70% 0.95 1.00 

 

 
a
 The point where the parallel analysis eigenvalue exceeds the initial eigenvalue. The 95

th
 

percentile eigenvalues was based on Raw Data Permutations (n = 1000 datasets). 
b
 The lowest average squared partial correlation. 

 

Nevertheless, the rotated factor loadings and standardized rotated factor loadings 

of the two-factor model strongly suggested a one-factor model. Namely, all factors 

significantly loaded on the first factor, and two items (emotional collapse and collapse of 

social support) cross-loaded on the two factors, with a stronger loading on the first factor 

as indicated by its standardized value (see Table 4E)
22

. 

  

                                                 
21

 Both a one-factor and two-factor model generally demonstrated a good fit. For one-factor model: a 

RMSEA of .07 (90% CI [.06 to .09]), CFI of .95, and SRMR of .07. For two-factor model:  a RMSEA of 

.06 (90% CI [.04 to .09]), CFI of .98, and SRMR of .05.  
22

 Factor analysis conducted on Pearson correlation also supported a one-factor model. 
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Table 4E 

Rotated Factor Loadings and Standardized Scores  

  Rotated Factor Loading (Standardized Scores) 

Item Factor 1 Factor 2 

Victim Access 0.58 (.04) 0.12 (.07) 

Emotional Collapse 0.59 (.05) 0.34 (.12) 

Collapse of Social Support 0.34 (.07) 0.88 (.27) 

Hostility 0.83 (.05) -0.01 (.05) 

Substance Abuse 0.26 (.07) 0.22 (.10) 

Sexual Preoccupation 0.51 (.05) 0.14 (.09) 

Rejection of Supervision 0.77 (.04) 0.004 (.04) 

Note. For the standardized score the critical Z-score was 2.65, α = 0.004. Bolded values 

indicate significant loading on the factor (p < .004).   
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Appendix F 

Exploratory Factor Analysis and Measurement Invariance of T1 to 3 months to T7 to 9 months 

Methods and Participants  

The same data analyses as outline in study 1A was conducted; however, instead of 

the time-points T1 to 2 months, T3 to 4 months, and T5 to 6 months, the following time-points were 

utilized: T1 to 3 months, T4 to 6 months, and T7 to 9 months. Participants included 334 sex offenders 

being supervised in the community. 

Results 

The first set of analyses included three EFA on the 7 items of the Acute-2007 

scale (Hanson et al., 2007) for each time-points, using polychoric correlations. These 

separate EFA analyses were conducted to examine the consistency factor structure (i.e., 

number of factors) of the Acute-2007.  

Factor Retention. The number of factors retained was based on four factor 

retention methods: (1) Kaiser’s Criterion (i.e., keeping the number of factors with 

eigenvalues greater than 1.00), (2) Parallel Analysis, and (3) MAP test; see O’Connor, 

2000. Table 1F presents the conclusion of each of these decision rules for the factor 

analyses. For each time point, a one-factor model was supported. 

Table 1F 

Decisions Rules for Factor Retention 

Time-

Points 

Kaiser’s 

criterion 

Parallel 

Analysis 

MAP test Decision 

T1to3 3 1 1 1 

T4to6 2 2 1 1 

T7to9 1 1 1 1 
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Factor Structure Fit. The overall factor structure fit was assessed using fit 

indices that are sample size independent, including the Root Mean Square Error of 

Approximation (RMSEA), the Comparative Fit Index (CFI), and the (TLI) were 

examined. There is debate about the validity of fit indices (e.g., Schmitt, 2011), however, 

the fit indices suggested that the one-factor model provided good fit (see Table 2F). 

Table 2F 

Fit Indices for the One-Factor Model 

Time-

Points 

RMSEA [95% CI] CFI TLI 

T1to3 .072 [.046, .100] .913 .870 

T4to6 .014 [.000, .066] .999 .998 

T7to9 .061 [.033, .090] .979 .968 

 

Note. RMSEA = Root Mean Square Error. CFI = Comparative Fit Indices. TLI = Tucker-

Lewis Index. RMSEA values smaller than .08 suggest good fit (Morin et al., 2013). For 

both the CFI and TLI, values greater than .90 and .95 reflect good and great fit, 

respectively.  

 

Standardized Factor Loadings. Standardized factor loadings were used to assess 

whether an item loaded onto the factor (Cudeck & O’Dell, 1994; Schmitt, 2011; Schmitt 

& Sass, 2011). All standardized loadings were above this critical Z value of 2.69 (ranging 

from 3.3 to 18.5), and hence significantly loaded on the one factor. Table 3F provides the 

unstandardized loadings. 
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Table 3F 

Factor Loadings (Ʌ) Across Time Points 

Item 

Time 1(1 to 3 months) Time 2(4 to 6 months) Time 3(7 to 9 months) 

Ʌ (SE) Ʌ (SE) Ʌ (SE) 

Victim access 0.44 (0.08) 0.55 (0.06) 0.51 (0.05) 

Emotional collapse 0.62 (0.06) 0.77 (0.05) 0.72 (0.04) 

Social collapse 0.59 (0.08) 0.82 (0.05) 0.64 (0.06) 

Hostility 0.78 (0.06) 0.76 (0.05) 0.86 (0.04) 

Substance abuse 0.13 (0.10) 0.35 (0.08) 0.56 (0.06) 

Sexual preoccupation 0.48 (0.08) 0.50 (0.08) 0.58 (0.06) 

Rejection of supervision 0.69 (0.07) 0.79 (0.05) 0.86 (0.04) 

First Eigenvalue 2.76  3.38  3.73  

 

 Measurement Invariance. The preliminary analyses found that a one-factor 

model was appropriate for the Acute-2007 and was found to be consistent through time. 

The next steps of analyses examined if there were violation of invariant factor loadings 

and item intercepts. Specifically, if the model that allows the parameter (i.e., factor 

loadings and thresholds) to vary provided better fit to the data than the model that does 

not allow for the parameter (i.e., factor loadings and thresholds) to vary, than it can be 

concluded that the parameters are not invariant and indeed vary across time points. 

 To test if there is violation of invariant factor loadings, Model A (model which 

does not allow the factor loadings to vary) is compared to Model B (model which allows 

the factor loadings to vary). As can be seen in Table 4F, the first model (fixing loadings 

to be invariant) provided slightly worst fit. Specifically, it was not significantly worst 

after Bonferonni correction. Nevertheless, the parameter that varied across time was 

examined by verifying the modification indices (MI), which provided rescaled derivative. 

Specifically, a large MI suggest source of non-invariance. The thresholds τ4;time 1; threshold 1 

(MI = 4.25) and  τ4;time 2; threshold 1 (MI = 5.82) were found to be problematic. Specifically, 

going from “no problem” to “maybe, some” for the hostility item of the Acute-2007 was 
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much harder to do at time 1 and time 2 compared to time 3, despite equal levels of the 

latent construct (i.e., acute risk). In other words, a supervision officers more easily moved 

from identifying a problem in hostility after supervising the offender for a longer period 

of time compared to when supervising the offender for less than 7 months, despite the 

offender having the same level of acute risk. Put another way, it means that the move 

from 0 to 1 at time 1 and 2 was related to a greater increase in the construct risk than the 

same move at time 3. 

Table 4F 

Model allowing Variation in Factor Loadings Compared to the Model with Factor 

Loading Invariance 

Model RMSEA [95% CI] CFI TLI χ
2
 (df) 

Model A- variant .045 [.035, .054] .975 .968  

Model B -Invariant .042 [.034, .051] .973 .971  

   Change in Indices .003 -.002 .003 52.73 (34)
a
 

Model C-Partial 

Invariant 

.042 [.033, .050] .974 .972  

   Change in Indices .003 -.001 .004 42.85 (31)
b
 

Note. A ΔCFI  (DIFFTEST) of less than .01 or a ΔRMSEA of less than .015 provides 

sufficient support to choose the parsimonious model (i.e., more constrained model).  
a
 The invariant model does not provide a significantly worst fit from the baseline after 

Bonferroni correction, p = .021 > pcritical = .0125. 
b
 The partial invariant model does not provide a significantly worst fit from the baseline 

model, p = .08. 

 

Given that the factor loadings were invariant, the factor loadings of the ESEM 

that constrained the factor loadings to be invariant provide a fair representation of the 

factor loadings over time. 
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Table 5F 

Factor Loadings (Ʌ) of the Acute-2007 (From ESEM require Factor Loading Invariance) 

 Ʌ (SE) 

Victim access .43 (.08) 

Emotional collapse .78 (.10) 

Social collapse .74 (.12) 

Hostility 1.08
a 

(.16) 

Substance abuse .32 (.08) 

Sexual preoccupation .53 (.11) 

Rejection of supervision 1.05
a 

(.16) 
a
Factor loadings can be more than 1 because polychoric correlations were utilized
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Appendix G 

Convergent Validity Using the First Acute-2007 Assessment (Time 1 to 2 Months) 

Table 1G. Correlation (standard error) between Acute-2007 at Time0 to 2 months and STABLE Items 
 Victim 

Access 

Emotional 

Collapse 

Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

supervision 

Collapse Approach Total 

STABLE           

Significant Social Influence .24 (.08) .13 (.08) .26 (.10) .24 (.09) .30 (.10) .07 (.10) .33 (.08) .25 (.07) .31 (.07) .28 (.06) 

Number of Positive Social 

Influencesa 
-.08 (.07) -.22 (.08) -.21 (.10) -.23 (.09) -.30 (.10) -.12 (.09) -.24 (.08) -.29 (.07) -.23 (.06) -.23 (.07) 

Number of Negative Social 

Influencesa 
.41 (.06) .18 (.08) .28 (.09) .19 (.08) .07 (.10) -.02 (.09) .30 (.08) .20 (.07)  .30 (.06) .28 (.06) 

Capacity for Relationship 

Stability 
.29 (.07) .06 (.08) .13 (.09) .10 (.08) .02 (.10) .20 (.09) .15 (.08) .06 (.07) .23 (.06) .20 (.06) 

Emotional ID with 

Childrenb 
.33 (.10) .10 (.12) .08 (.13) .12 (.12) -.20 (.14) .16 (.12) .21 (.12) -.003 (.10) .19 (.09) .16 (.09) 

Hostility towards Women .18 (.09) .22 (.10) .19 (.11) .42 (.08) .13 (.12) .23 (.10) .41 (.09) .22 (.08) .34 (.07) .31 (.06) 

General Social Rejection .09 (.08) .18 (.08) .26 (.09) .29 (.08) .02 (.09) .32 (.08) .18 (.08) .19 (.07) .23 (.06) .24 (.06) 

Lack of Concern for Others .19 (.08) .16 (.08) .14 (.10) .40 (.08) .15 (.10) .26 (.09) .45 (.07) .20 (.08) .38 (.06) .32 (.06) 

Impulsive  .39 (.07) .25 (.08) .23 (.09) .31 (.08) .09 (.10) .03 (.10) .34 (.08) .24 (.07) .37 (.06) .33 (.06) 

Poor Problem Solving Skills .06 (.08) .27 (.07) .20 (.09) .41 (.07) .21 (.09) .24 (.09) .38 (.08) .27 (.07) .30 (.06) .31 (.05) 

Negative Emotionality  .11 (.09) .39 (.08) .13 (.11) .59 (.06) .17 (.10) .18 (.10) .38 (.08) .32 (.07) .40 (.07) .36 (.06) 

Sex Drive/Preoccupation .39 (.07) .12 (.08) .19 (.09) .25 (.09) -.02 (.10) .51 (.07) .16 (.09) .11 (.08) .41 (.06) .30 (.06) 

Sex as Coping .24 (.08) .32 (.08) .38 (.09) .26 (.09) .06 (.11) .50 (.08) .27 (.09) .32 (.07) .36 (.06) .36 (.06) 

Deviant Sexual Preference .07 (.08) .08 (.08) .19 (.09) .15 (.09) .02 (.10) .50 (.08) .15 (.09) .12 (.07) .17 (.07) .19 (.07) 

Cooperation with 

Supervision 
.21 (.09) .25 (.09) .16 (.10) .41 (.08) .15 (.12) .30 (.10) .62 (.05) .26 (.08) .48 (.06) .38 (.06) 

Stable-2007 Total Score .35 (.06) .30 (.06) .31 (.08) .47 (.06) .15 (.08) .44 (.07) .48 (.06) .32 (.06) .52 (.04) .51 (.04) 

STABLE-2000 Unique 

Itemsc 
          

Lovers/intimate Partners .14 (.08) .01 (.08) .05 (.10) .02 (.09) .08 (.10) .19 (.09) .04 (.09) .04 (.08) .13 (.07) .11 (.07) 

Deviant Sexual Interest .07 (.08) .11 (.09) .26 (.09) .22 (.10) .02 (.11) .52 (.07) .16 (.09) .15 (.08) .21 (.07) .23 (.06) 

Entitlement .34 (.07) .16 (.08) .21 (.09) .29 (.08) .10 (.10) .46 (.08) .22 (.09) .18 (.08) .38 (.06) .33 (.06) 

Rape Attitudes .25 (.08) .07 (.09) .06 (.11) .27 (.09) .15 (.10) .18 (.10) .15 (.10) .12 (.08) .27 (.08) .20 (.07) 

Child Molester Attitudes .26 (.08) .01 (.09) .13 (.09) .21 (.09) .06 (.12) .24 (.09) .19 (.09) .06 (.08) .23 (.07) .20 (.06) 

Stable-2000 Total Score .37 (.05) .25 (.06) .26 (.08) .41 (.06) .18 (.09) .43 (.07) .50 (.06) .29 (.06) .50 (.04) .46 (.04) 

N = 299. 
a
N = 290. 

b 
Item only scored for child molesters, N = 178. 

c
N = 302. 
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Table 2G 

Correlation (standard error) between Acute-2007 at Time0 to 2 months and Demographic and Static-99R Iitems 

 Victim 

Access 

Emotional 

Collapse 

Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

supervision 

Collapse Approach Total 

Demographics           

Age at Release
a 

-.16 (.06) -.13 (.07) -.20 (.08) -.12 (.08) -.11 (.09) -.18 (.10) -.22 (.08) -.14 (.07) -.19 (.06) -.20 (.06) 

Aboriginal
b 

.33 (.08) -.02 (.10) -.10 (.12) -.08 (.11) -.23 (.11) -.02 (.11) .06 (.10) .05 (.09) .21 (.08) .10 (.08) 

Lived with biological 

parents to age 16
f  

-.03 (.09) .08 (.10) .02 (.11) .22 (.10) .12 (.11) .07 (.11) .16 (.10) .07 (.08) .11 (.07) .11 (.07) 

Developmentally 

Delayed
c 

-.02 (.08) -.06 (.08) -.09 (.10) -.06 (.09) -.29 (.33) .06 (.07) -.32 (.28) -.09 (.09) -.07 (.06) -.07 (.09) 

Mental Health
d 

.12 (.13) .13 (.14) -.14 (.16) .003 (.15) .09 (.14) .21 (.14) .17 (.13) .09 (.12) .15 (.10) .12 (.10) 

Static-99R
e
           

  Age  .19 (.07) .15 (.07) .22 (.09) .13 (.08) .07 (.10) .14 (.10) .21 (.09) .14 (.07) .20 (.06) .22 (.06) 

  Single .30 (.08) .04 (.09) .14 (.10) .09 (.10) .03 (.11) .23 (.10) .19 (.10) .06 (.08) .26 (.07) .21 (.07) 

  Index NSV .26 (.12) .15 (.14) -.13 (.18) .32 (.12) .14 (.17) .16 (.16) .18 (.15) .08 (.13) .29 (.11) .21 (.10) 

  Prior NSV .26 (.09) .18 (.09) .04 (.11) .30 (.09) .11 (.11) .25 (.10) .20 (.10) .16 (.08) .25 (.08) .22 (.07) 

  Prior SO .12 (.09) -.06 (.10) -.08 (.11) .14 (.10) .08 (.12) .30 (.09) .15 (.10) -.03 (.08) .19 (.08) .12 (.07) 

  Any Priors .17 (.09) .11 (.10) .14 (.11) .26 (.09) .24 (.11) .45 (.10) .32 (.10) .20 (.08) .36 (.07) .28 (.06) 

  Non-Contact .05 (.11) .04 (.13) .02 (.13) .04 (.14) -.20 (.15) .48 (.10) .06 (.13) -.03 (.11) .13 (.10) .12 (.09) 

  Unrelated victims .15 (.09) -.11 (.09) .13 (.11) .10 (.10) -.02 (.11) .21 (.10) .23 (.10) -.04 (.08) .18 (.08) .11 (.07) 

  Stranger victims .07 (.10) -.08 (.11) -.02 (.12) .18 (.11) -.15 (.14) .28 (.11) .22 (.11) -.09 (.10) .19 (.09) .10 (.09) 

  Male victims .08 (.11) .02 (.11) .10 (.12) .12 (.12) -.16 (.12) .17 (.12) .21 (.11) -.02 (.09) .08 (.09) .10 (.08) 

  Static-99R Total .28 (.06) .09 (.07) .17 (.09) .27 (.07) .07 (.09) .44 (.06) .36 (.07) .10 (.07) .37 (.06) .32 (.06) 

Number of victims
e
 .02 (.06) -.04 (.09) .13 (.07) .10 (.08) .22 (.16) .20 (.07) .08 (.08) -.01 (.07) .06 (.05) .07 (.06) 

RRASOR
e
 .16 (.07) -.04 (.08) .11 (.09) .18 (.07) >.001 (.10) .27 (.07) .28 (.08) -.01 (.07) .23 (.06) .19 (.06) 

Victim Injury
f 

.03 (.09) .01 (.08) .14 (.13) .13 (.09) .32 (.11) .04 (.09) .26 (.10) .14 (.08) .19 (.07) .17 (.07) 

Note. NSV: non-sexual violence. SO: sexual offence. Bolded values are significant at the p < .05 level. 
a
N = 312.  

b
N = 299.

 c
N = 303.  

d
N = 301. 

e
N = 306.

 f
N = 305. 
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Table 3G 

Correlation (standard error) between Acute-2007 at Time0 to 2 months and Static-2002R items 

 Victim 

Access 

Emotional 

Collapse 

Social 

Collapse 

Hostility Substance 

Abuse 

Sexual 

Preoccupation 

Rejection of 

supervision 

Collapse Approach Total 

Static-2002R           

  Age item .12 (.09) .12 (.11) .20 (.11) .11 (.10) .05 (.11) .14 (.11) .03 (.12) .11 (.09) .12 (.08) .14 (.08) 

  Persistence  .23 (.11) -.04 (.13) -.02 (.15) .16 (.13) .13 (.13) .44 (.10) .34 (.12) .02 (.11) .33 (.09) .24 (.08) 

    Prior SO .21 (.11) -.04 (.13) -.06 (.16) .16 (.13) .13 (.13) .45 (.10) .34 (.12) .01 (.11) .33 (.09) .24 (.09) 

    Juvenile Arrest .24 (.32) -.01 (.31) .53 (.26) .32 (.31) -.05 (.07) .16 (.33) .33 (.20) .16 (.30) .20 (.20) .23 (.15) 

    Rate of SO .43 (.14) .06 (.18) .18 (.20) .12 (.19) .26 (.17) .46 (.14) .31 (.16) .15 (.14) .44 (.10) .34 (.11) 

  Deviant Interests .14 (.11) -.02 (.12) .06 (.15) .15 (.12) -.25 (.12) .38 (.11) .23 (.11) .02 (.11) .33 (.09) .24 (.08) 

    Non-Contact  .24 (.14) .02 (.16) .03 (.19) .16 (.16) -.22 (.20) .65 (.10) .28 (.15) -.07 (.14) .30 (.11) .24 (.10) 

    Male Victims .04 (.13) -.13 (.12) <.001 

(.16) 

.11 (.14) -.43 (.13) .14 (.15) .21 (.14) -.22 (.12) -.01 (.10) .01 (.10) 

   Young, Unrelated  

    Victims 

.28 (.14) .11 (.16) .05 (.20) .25 (.16) .06 (.18) .33 (.15) .30 (.15) .10 (.14) .33 (.12) .25 (.10) 

  Relationship to  

  Victims 

.17 (.10) -.14 (.10) .11 (.13) .11 (.10) -.07 (.12) .35 (.09) .36 (.09) -.07 (.09) .24 (.08) .15 (.07) 

    Unrelated Victims .20 (.11) -.12 (.11) .19 (.14) .10 (.13) -.04 (.13) .30 (.11) .28 (.12) -.04 (.10) .21 (.09) .14 (.08) 

    Stranger  .13 (.13) -.16 (.14) .01 (.17) .10 (.15) -.11 (.15) .38 (.12) .45 (.11) -.12 (.12) .27 (.10) .16 (.10) 

General Criminality .23 (.09) .02 (.10) .14 (.12) .36 (.09) .26 (.10) .36 (.11) .34 (.10) .15 (.09) .38 (.07) .31 (.07) 

    Priors Offences .25 (.09) -.01 (.10) .05 (.12) .40 (.09) .28 (.10) .41 (.11) .36 (.09) .12 (.09) .16 (.07) .33 (.07) 

    Community  

    Supervision     

    Violations 

.28 (.11) .07 (.12) .17 (.14) .33 (.10) .20 (.12) .38 (.12) .37 (.12) .20 (.10) .23 (.09) .34 (.08) 

    Years Free .18 (.11) .03 (.12) .14 (.14) .08 (.12) .21 (.13) .32 (.12) .42 (.12) .14 (.10) .18 (.09) .24 (.08) 

     Any NSV .15 (.12) .15 (.12) .05 (.15) .39 (.11) .11 (.14) .32 (.12) .23 (.08) .15 (.11) .17 (.09) .26 (.09) 

Static-2002R Total .27 (.08) .01 (.09) .18 (.11) .28 (.09) .10 (.10) .48 (.08) .39 (.12) .08 (.08) .37 (.07) .33 (.06) 

Note. NSV: non-sexual violence. SO: sexual offence. Bolded values are significant at the p < .05 level. N = 200 
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Appendix H 

Descriptive for Sample with at least One Acute-2007 Assessment 

Table 1H presents the sample descriptive of all sex offenders with at least one Acute-

2007 assessment. The sex offender type was available for 689 participants; most 

offenders were rapists (35%), extrafamilial child molesters (28%), or incest offenders 

(24%). A minority of sex offenders were non-contact offenders (e.g., exhibitionism; 8%) 

or mixed offenders (i.e., both adult and child victims; 5%). Sentencing type was available 

for 467 participants; most were given a provincial sentence (95%; 445/467) and 5% were 

followed into the community after being released from a federal institution. Only 22% of 

the sample was American (160/734). 

Table 1H 

Sample Descriptive Information 

Variable M (SD)  % (n/N) 

Demographic   

Age (n = 734) 40.11 (13.51)  

Aboriginal status  20% (138/702) 

Prior sentencing date  29% (206/719) 

Prior convictions for sexual offences  28% (204/719) 

Prior non-sexual offences  29% (212/719) 

Risk Scales   

   Stable-2007
a
 (n = 675) 7.53 (4.63)  

   RRASOR (n = 719) 1.46 (1.11)  

   Static-99R (n = 719) 2.44 (2.34)  

   Static-2002R (n = 524) 3.45 (2.48)  

Psychological   

   Developmental delayed  5.5% (39/706) 

   Major mental illness  9.7% (68/704) 
a
 first Stable-2007 assessment. 
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Appendix I 

HLM Analyses using Transformed Acute-2007 Total Scores 

Dichotomizing the items was able to reduce the skewness coefficient to 

recommended levels (i.e., less than ± 1.5). However, dichotomizing the items was 

expected to mask change in some offenders (e.g., after transformation, a change from a 

score of 1 to 3 on item victim access would not actually be reflected in the dichotomous 

items). As such, transformation that required collapsing categories or truncating total 

scores were not selected despite reducing skewness coefficient because of the biasing 

effect of reducing change. Instead, a square root transformation was conducted
23

 and 

reduced skewness coefficients to an ideal level (i.e., SkewCollapse = 1.4, SkewApproach = 1.3, 

and SkewTotal = 1.2). 

Acute-2007 Total Scores 

Table 1I presents the HLM random effect regression model used to examine the 

extent to which sex offenders (N = 575) differed on their individual intercept (i.e., Acute-

2007 scores when starting supervision) and slope (i.e., change on the Acute-2007 total 

scores during supervision period). The findings for the transformed data were similar to 

the untransformed data presented in the dissertation. 

Mean Growth Trajectory. The estimated mean intercept,  ̂  , and the mean 

growth rate,   ̂  , for Acute-2007 total scores were 1.634 and -.009, respectively. The t-

ratio of both the intercept and slope were statistically significant, meaning that both 

parameters are necessary for describing the Acute-2007 rate of change. 

                                                 
23

 A constant of 1 was added to all scores and a square root transformation was applied. 
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Individual Variation in Growth Trajectories.  The estimates for the variance of 

the individual change parameter π0i and π1i were 0.277 and 0.001, respectively. The 

corresponding χ
2
 test that they are no individual differences among sex offenders rate of 

change (i.e., Null hypothesis [H0]: τ1i = 0) was 1,461.93, df = 574, p < .001); As such, 

there is significant variation in the rate of change for sex offenders in community 

supervision on the density of acute risk factors. In addition, sex offenders significantly 

varied on the density of acute risk factors when starting their supervision period, χ
2
 = 

3,555.16, df = 574, p < .001. The variance estimate of the slope ( ̂ ) had a value of .001, 

and thus the standard deviation of the rate of change was .032 (i.e., √ ̂  ). As such, a sex 

offender with a rate of change that is one standard deviation above the average is 

expected to change at a rate of -.009 -.032= -.041 per month on the transformed Acute-

2007 total scores. 

Table 1I 

Random-Effect Model Examining Change on the transformed Acute-2007 in Sex 

Offenders (N = 575) Supervised in the Community 

 Fixed Effect Coefficient Robust SE t ratio df p value 

For π0      

         1.634 .024 68.23 574 <.001 

For π1      

         -.009 .002 -5.14 574 <.001 

Random 

Effect 

SD Var χ
2 

df p value 

        0.526 0.277 3,555.16 574 <.001 

          .027   .001 1,461.93 574 <.001 

Level-1, σ
2
 .364 .132    

Note. Model converged after 19 iterations. ρ = τ00/(σ
2 

+ τ00) = ρ = .277/(.132+.277) = 

.677. 
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Reliability of coefficients. The estimated reliability for initial status and rate of 

change were .773 and .406, respectively.  

Correlation between parameters. The correlation between true change and true 

initial status was -.396, meaning that sex offenders with higher Acute-2007 risk scores 

when starting community supervision tended to have greater rates of change. 

 

Table 2I 

Random-Effect Model Examining Change on the Transformed Collapse Scores in Sex 

Offenders (N = 575) Supervised in the Community 

 Fixed Effect Coefficient Robust SE t ratio df p value 

For π0      

         1.291 .014 94.16 574 <.001 

For π1      

         -.005 .001 -4.49 574 <.001 

Random 

Effect 

SD Var χ
2 

df p value 

        .292 .085 2,724.36 574 <.001 

          .016 .0003 1,428.01 574 <.001 

Level-1, σ
2
 .243 .059    

Note. Model converged after 26 iterations. ρ = τ00/(σ
2 

+ τ00) = ρ = .085/(.059+.085) = 

.590. The correlation between true change and true initial status was -.518. The estimated 

reliability for initial status and rate of change were .712 and .378, respectively.  
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Table 3I 

Random-Effect Model Examining Change on the Transformed Approach Scores in Sex 

Offenders (N = 575) Supervised in the Community 

 Fixed Effect Coefficient Robust SE t ratio df p value 

For π0      

         1.425 .018 77.82 574 <.001 

For π1      

         -.005 .001 -4.23 574 <.001 

Random 

Effect 

SD Var χ
2 

df p value 

        .406 .164 3,939.16 574 <.001 

          .020 .0004 1,463.62 574 <.001 

Level-1, σ
2
 .266 .070    

Note. Model converged after 21 iterations. ρ = τ00/(σ
2 

+ τ00) = ρ = .164/(.070+.164) = 

.701. The correlation between true change and true initial status was -.383. The estimated 

reliability for initial status and rate of change were .787 and .408, respectively.  
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Appendix J 

Assumptions Testing for HLM Analyses  

Table 1J 

Assumption of HLM 

Assumption Explanation and Test (when applicable) Maintained? 

Distributional Assumptions   

Homogeneity of variance of  

the residuals 

One assumption is that the variance of the error is the same for each 

Level-2 clusters (i.e., each individual). If the variance of error vary 

randomly (i.e., not as a function of 1 or 2 predictors), than the 

parameters and standard error are not biased (Dedrick et al., 2009). Save 

residual and check the variance of the Level-1 residual for each Level-2 

units. Check correlation between variance estimates and the values of 

Level-2 predictors. 

Yes 

Normal distribution of the 

residuals  

Required assumption for significance test. Save residual and check by 

running Q-Q plot. If violated, use robust standard error. 

Yes, though tended to be 

slightly peaked. 

Linearity between outcome 

and predictors 

For the first set of analyses, time and Acute-2007 scores seemed linear 

across participants (scattergraphs). If not linear, a squared time added to 

a model (and this did not approve the model fit) 

In the second set of analyses, scattergraphs between predictors and 

Acute-2007 scores were examined   

Square function tested and 

non-significant 

Outliers If violated, could bias the parameter estimates. When multiple 

predictors, check mahalonobis distance, leverage, and Cook’s D. 

Models had both univariate 

and multivariate outliers, 

removing them produced 

similar findings and, hence, 

outliers were kept. 

 Outlying intercepts and slopes 

Table 1J continues 
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Note. Assumptions listed in Garson (2012) were tested. 

 

Table 1J Continued. 

 

  

Assumption Explanation and Test (when applicable) Maintained? 

Random sampling HLM is based on the assumption that the cluster levels are 

representative of all such group (e.g., all Canadian sex offenders being 

supervised in the community). If this assumption is violated, there will 

be unknown biased introduced in the significance testing of parameters. 

Yes. 

Multicollinearity When predictors are highly correlated it makes parameter estimator 

inefficient (increase convergence) and can provide bias estimators 

No model include multiple 

predictors as the univariate 

was of interest. 

Adequate power  Yes 

Missing data at least MAR Assume that missing data are missing at random (MAR). Examined at 

both Level-1 and at Level-2 (predictors). Case wide deletion was 

utilized. 

Yes. 

Independence of blocks The groups are assumed to be independent (individuals are not repeated 

in the dataset). The personal ID were verified to confirm that each block 

were unique to an offender. 

Yes 

   

Additional Assumptions   

The model will converge and 

standard errors can be 

computed 

In cases of mispecified model (i.e., the equation simply does not fit your 

data), no model will converge or the covariance matrix will be positive 

definite (and thus no standard errors could be computed).  

All models converged  

Data are grouped ICC should be statistically significant. If not, the grouping effect is non-

significant. If small, error can be assumed to be uncorrelated and more 

powerful OLS regression can be applied, dependent on the OLS 

assumptions being held.  

Clustering effect was 

sizeable and, hence, HLM 

was appropriate. 
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Appendix K 

Additional Output for the HLM Models 

Table 1K. Results of HLM Models Assessing Age as a Level-2 Predictor of Rate of 

Change (N = 575) 

 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.86 (.082)*** 2.05 (.092)*** 2.05 (.092)*** 

 For 1, rate of change  β10 - -.026 (.006)*** -.026 (.006)*** 

   Age  β11 - - -.0001 (.0004) 

Level-1 Within-person
a 

σ
2

 3.56 2.14 2.14 

Level-2
 

In initial status τ0 2.37*** 4.08*** 4.08*** 

 In rate of change τ1 - .009*** .009*** 

 Deviance  25,848.44 25,591.02 25,590.98 

Model χ
2 
test

 
 - χ

2 
=

 
257.42, df = 3, p < 

.001 

χ
2 
=

 
0.04, df = 1, p > 

.500 

Collapse Total Score     

Fixed Effects     

 For 0, initial status  β00 0.71 (.034)*** 0.80 (.041)*** 0.80 (.041)*** 

 For 1, rate of change  β10 - -0.01 (.003)*** -.012 (.003)*** 

   Age  β11 - - -.0002 (.0002) 

Level-1 Within-person
 

σ
2

 0.62 0.56 0.56 

Level-2
 

In initial status τ0 0.58*** 0.76*** 0.76*** 

 In rate of change τ1 - 0.002.*** .002*** 

 Deviance  16,785.87 16,518.61 16,517.54 

Model χ
2 
test

 
 - χ

2 
=

 
267.56, df = 3, p < 

.001 

χ
2 
=

 
0.76, df = 1, p > 

.500 

Approach Total Score     

Fixed Effects     

For 0, initial status  β00 1.14 (.056)*** 1.25 (.062)*** 1.25 (.062)*** 

For 1, rate of change  β10 - -.015 (.004)*** -.015 (.004)*** 

   Age  β11 - - .00006 (.0003) 

Level-1 Within-person
 

σ
2

 1.65 0.88 0.88 

Level-2
 

In initial status τ0 0.98
***

 1.87
***

 1.87
***

 

 In rate of change τ1 - .004
***

 .004
***

 

 Deviance  20,083.35 19,814.52 19,814.47 

Model χ
2 
test

 
 - χ

2 
=

 
269.14, df = 3, p < 

.001 

χ
2 
=

 
0.04, df = 1, p > 

.500 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0.Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes age as a Level-2 predictor of rate of 

change. Statistically significant model χ
2 
test (derived from Full Maximum Likelihood 

estimation) indicate that the new model is a better fit than the previously tested model. Age was 

grand mean centered.  All estimates, with the exception of Deviance and the Model χ
2 
test were 

derived from Restricted Maximum Likelihood Estimation. *** p < .001. 
a
 No significance test is provided for Level-1 e.  
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Table 2K. Results of HLM Models Assessing Age as a Level-2 Predictor of Initial Scores 

(N = 575) 

 Parameter Model A Model B Model C 

Acute-2007 Total Score     
Fixed Effects     

 For 0, initial status  β00 1.86 (.082)*** 2.05 (.092)*** 2.05 (.092)*** 
  Age  β01 - - -.026 (.006)*** 

 For 1, rate of change  β10 - -.026 (.006)*** -.026 (.006)*** 

Level-1 Within-person
a 

σ
2

 3.56 2.14 2.14 
Level-2

 
In initial status τ0 2.37*** 4.08*** 4.08*** 

 In rate of change τ1 - .009*** .009*** 

 Deviance  25,848.44 25,591.02 25,579.97 

Model χ
2 
test

 
 - χ

2 
=

 
257.42, df = 3, 

p < .001 
χ

2 
=

 
11.05, df = 1, p 

= .001 
Collapse Total Score     
Fixed Effects     

 For 0, initial status  β00 0.71 (.034)*** 0.80 (.041)*** 0.80 (.041)*** 
  Age  β01 - - -.012 (.003)** 
 For 1, rate of change  β10 - -0.01 (.003)*** -.012 (.003)*** 

Level-1 Within-person
 

σ
2

 0.62 0.56 0.56 
Level-2

 
In initial status τ0 0.58*** 0.76*** 0.76*** 

 In rate of change τ1 - 0.002*** .002*** 

 Deviance  16,785.87 16,518.61 16,511.95 

Model χ
2 
test

 
 - χ

2 
=

 
267.56, df = 3, 

p < .001 
χ

2 
=

 
6.66, df = 1, p 

= .010 
Approach Total Score     
Fixed Effects     

For 0, initial status  β00 1.14 (.056)*** 1.25 (.062)*** 1.25 (.062)*** 
  Age  β01 - - -.015 (.004)*** 
 For 1, rate of change  β10 - -.015 (.004)*** -.015 (.004)*** 

Level-1 Within-person
 

σ
2

 1.65 0.88 0.88 
Level-2

 
In initial status τ0 0.98

*** 1.87*** 1.87*** 
 In rate of change τ1 - .004*** .004*** 

 Deviance  20,083.35 19,814.52 19,803.39 

Model χ
2 
test

 
 - χ

2 
=

 
269.14, df = 3, 

p < .001 
χ

2 
=

 
11.13, df = 1, p 

= .001 
 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes age as a Level-2 predictor of initial 

scores. Statistically significant model χ
2 
test indicate that the new model is a better fit than the 

previously tested model. Age was grand mean centered. All estimates, with the exception of 

Deviance and the Model χ
2 
test were derived from Restricted Maximum Likelihood Estimation. 

a
 No significance test is provided for Level-1 e.  *** p ≤ .001.  
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Table 3K. Results of HLM Models Assessing Stable-2007 as a Level-2 Predictor of Rate 

of Change (N = 543) 

 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.91 (.085)*** 2.11 (.096)*** 2.11 (.096)*** 

 For 1, rate of change  β10 - -.028 (.007)*** -.028 (.007)*** 

  Stable-2007  β11 - - .006 (.002)*** 

Level-1 Within-person
a 

σ
2
 2.41 2.17 2.16 

Level-2
 

In initial status τ0 3.64*** 4.18*** 4.16*** 

 In rate of change τ1 - .009*** .011*** 

 Deviance  25,132.98 24,878.84 24,861.55 

Model χ
2 
test

 
 - χ

2 
=

 
254.14, df = 3, p 

< .001 

χ
2 
=

 
17.29, df = 1, p 

< .001 

Collapse Total Score     

Fixed Effects     

 For 0, initial status  β00 0.72 (.035)*** 0.81 (.042)*** 0.81 (.042)*** 

 For 1, rate of change  β10 - -0.013 (.003)*** -0.013 (.003)*** 

   Stable-2007 β11 - - 0.003 (.001)** 

Level-1 Within-person
 

σ
2
 0.63 0.56 0.56 

Level-2
 

In initial status τ0 0.58*** 0.77*** 0.76*** 

 In rate of change τ1 - 0.002*** 0.003*** 

 Deviance  16,315.79 16,050.87 16,031.89 

Model χ
2 
test

 
 - χ

2 
=

 
264.92, df = 3, p 

< .001 

χ
2 
=

 
18.98, df = 1, p < 

.001 

Approach Total Score     

Fixed Effects     

 For 0, initial status  β00 1.19 (.058)*** 1.30 (.065)*** 1.30 (.065)*** 

 For 1, rate of change  β10 - -.015 (.004)*** -.015 (.005)*** 

   Stable-2007  β11 - - .004 (.001)** 

Level-1 Within-person
 

σ
2
 0.99 0.89 0.89 

Level-2
 

In initial status τ0 1.70*** 1.93*** 1.92*** 

 In rate of change τ1 - .004*** .005*** 

 Deviance  19,561.58 19,298.05 19,284.82 

Model χ
2 
test

 
 - χ

2 
=

 
263.53, df = 3, p 

< .001 

χ
2 
=

 
13.23, df = 1, p 

< .001 

 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes Stable-2007 as a Level-2 predictor of 

rate of change. Statistically significant model χ
2 
test (derived from Full Maximum Likelihood 

estimation) indicate that the new model is a better fit than the previously tested model. Stable-

2007 was grand mean centered.  All estimates, with the exception of Deviance and the Model χ
2 

test were derived from Restricted Maximum Likelihood Estimation. ** p ≤ .01.  *** p ≤  .001.  
a
 No significance test is provided for Level-1 e. 
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Table 4K. Results of HLM Models Assessing Stable-2007 as a Level-2 Predictor of Initial 

Score (N = 543) 

 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.91 (.085)*** 2.11 (.096)*** 2.11 (.082)*** 

    Stable-2007 β01 - - .237 (.023)*** 

 For 1, rate of change  β10 - -.028 (.007)*** -.027 (.007)*** 

Level-1 Within-person
a 

σ
2
 2.41 2.17 2.16 

Level-2
 

In initial status τ0 3.64*** 4.18*** 2.84*** 

 In rate of change τ1 - .009*** .010*** 

 Deviance  25,132.98 24,878.84 24,696.25 

Model χ
2 
test

 
 - χ

2 
=

 
254.14, df = 3, p 

< .001 

χ
2 
=

 
182.59, df = 1, p 

< .001 

Collapse Total Score     

Fixed Effects     

 For 0, initial status  β00 0.72 (.035)*** 0.81 (.042)*** .81 (.039)*** 

    Stable-2007 β01 - - .076 (.009)*** 

 For 1, rate of change  β10 - -0.013 (.003)*** -.013 (.003)*** 

Level-1 Within-person
 

σ
2
 0.63 0.56 .56 

Level-2
 

In initial status τ0 0.58*** 0.77*** .63*** 

 In rate of change τ1 - 0.002*** .002*** 

 Deviance  16,315.79 16,050.87 15,947.42 

Model χ
2 
test

 
 - χ

2 
=

 
264.92, df = 3, p 

< .001 

χ
2 
=

 
103.45, df = 1, p 

< .001 

Approach Total Score     

Fixed Effects     

 For 0, initial status  β00 1.19 (.058)*** 1.30 (.065)*** 1.30 (.055)*** 

    Stable-2007 β01 - - .160 (.015)*** 

 For 1, rate of change  β10 - -.015 (.004)*** -0.14 (.004)*** 

Level-1 Within-person
 

σ
2
 .99 .89 .89 

Level-2
 

In initial status τ0 1.70*** 1.93*** 1.32*** 

 In rate of change τ1 - .004*** .004*** 

 Deviance  19,561.58 19,298.05 19,120.00 

Model χ
2 
test

 
 - χ

2 
=

 
263.53, df = 3, p 

< .001 

χ
2 
=

 
178.05, df = 1, p 

< .001 

 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes Stable-2007 as a Level-2 predictor of 

initial scores. Statistically significant model χ
2 
test (derived from Full Maximum Likelihood 

estimation) indicate that the new model is a better fit than the previously tested model. Stable-

2007 was grand mean centered.  All estimates, with the exception of Deviance and the Model χ
2 

test were derived from Restricted Maximum Likelihood Estimation. ** p ≤ .01.  *** p ≤  .001.  
a
 No significance test is provided for Level-1 e. 
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Table 5K. Results of HLM Models Assessing Static-99R as a Level-2 Predictor of Rate of 

Change (N = 565) 

 
 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.88 (.083)*** 2.07 (.094)*** 2.07 (.094)*** 

 For 1, rate of change  β10 - -.027 (.006)*** -.027 (.007)*** 

  Static-99R β11 - - .007 (.003)** 

Level-1 Within-person
a 

σ
2
 2.39 2.15 2.15 

Level-2
 

In initial status τ0 3.61*** 4.14*** 4.14*** 

 In rate of change τ1 - .009*** .010*** 

 Deviance  25,534.07 25,277.62 25,271.17 

Model χ
2 
test

 
 - χ

2 
=

 
256.45, df = 3, p 

< .001 

χ
2 
=

 
6.45, df = 1, p = 

.011 

Collapse Total Score     

Fixed Effects     

 For 0, initial status  β00 0.71 (.034)*** 0.80 (.042)*** 0.80 (.042)*** 

 For 1, rate of change  β10 - -0.012 (.003)*** -0.012 (.003)*** 

    Static-99R β11 - - 0.002 (.001) 

Level-1 Within-person
 

σ
2
 0.62 0.56 0.56 

Level-2
 

In initial status τ0 0.58*** 0.77*** 0.76*** 

 In rate of change τ1 - 0.002*** 0.002*** 

 Deviance  16,583.96 16,318.01 16,316.34 

Model χ
2 
test

 
 - χ

2 
=

 
265.95, df = 3, p 

< .001 

χ
2 
=

 
1.67, df = 1, p = 

.193 

Approach Total Score     

Fixed Effects     

 For 0, initial status  β00 1.16 (.056)*** 1.27 (.063)*** 1.30 (.065)*** 

 For 1, rate of change  β10 - -.015 (.004)*** -.015 (.005)*** 

   Static-99R  β11 - - .004 (.001)** 

Level-1 Within-person
 

σ
2
 0.98 0.88 0.89 

Level-2
 

In initial status τ0 1.67*** 1.89*** 1.92
***

 

 In rate of change τ1 - .004*** .005
***

 

 Deviance  19,856.96 19,590.33 19,580.72 

Model χ
2 
test

 
 - χ

2 
=

 
266.63, df = 3, p 

< .001 

χ
2 
=

 
9.61, df = 1, p = 

.002 

 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes Static-99R as a Level-2 predictor of 

rate of change. Statistically significant model χ
2 
test (derived from Full Maximum Likelihood 

estimation) indicate that the new model is a better fit than the previously tested model. Static-99R 

was grand mean centered.  All estimates, with the exception of Deviance and the Model χ
2 
test 

were derived from Restricted Maximum Likelihood Estimation. ** p ≤ .01.  *** p ≤  .001.  
a
 No significance test is provided for Level-1 e. 
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Table 6K. Results of HLM Models Assessing Static-99R as a Level-2 Predictor of Initial 

Score (N = 565) 

 
 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.88 (.083)*** 2.07 (.094)*** 2.07 (.090)*** 

   Static-99R β01 - - .264 (.042)*** 

 For 1, rate of change  β10 - -.027 (.006)*** -.027 (.006)*** 

Level-1 Within-person
a 

σ
2
 2.39 2.15 2.15 

Level-2
 

In initial status τ0 3.61*** 4.14*** 3.75*** 

 In rate of change τ1 - .009*** .009*** 

 Deviance  25,534.07 25,277.62 25,224.30 

Model χ
2 
test

 
 - χ

2 
=

 
256.45, df = 3, p 

< .001 

χ
2 
=

 
53.32, df = 1, p < 

.001 

Collapse Total Score     

Fixed Effects     

 For 0, initial status  β00 0.71 (.034)*** 0.80 (.042)*** 0.80 (.041)*** 

   Static-99R β01 - - .056 (.018)** 

 For 1, rate of change  β10 - -0.012 (.003)*** -.012 (.003)*** 

Level-1 Within-person
 

σ
2
 0.62 0.56 .56 

Level-2
 

In initial status τ0 .58*** .77*** .75*** 

 In rate of change τ1 - .002*** .002*** 

 Deviance  16,583.96 16,318.01 16,304.25 

Model χ
2 
test

 
 - χ

2 
=

 
265.95, df = 3, p 

< .001 

χ
2 
=

 
13.76, df = 1, p < 

.001 

Approach Total Score     

Fixed Effects     

 For 0, initial status  β00 1.16 (.056)*** 1.27 (.063)*** 1.27 (.059)*** 

   Static-99R β01 - - .206 (.028)*** 

 For 1, rate of change  β10 - -.015 (.004)*** -.015 (.004)*** 

Level-1 Within-person
 

σ
2
 0.98 0.88 .88 

Level-2
 

In initial status τ0 1.67*** 1.89*** 1.66*** 

 In rate of change τ1 - .004*** .004*** 

 Deviance  19,856.96 19,590.33 1,9518.32 

Model χ
2 
test

 
 - χ

2 
=

 
266.63, df = 3, p 

< .001 

χ
2 
=

 
72.00, df = 1, p < 

.001 

 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes Static-99R as a Level-2 predictor of 

initial scores. Statistically significant model χ
2 
test (derived from Full Maximum Likelihood 

estimation) indicate that the new model is a better fit than the previously tested model. Static-99R 

was grand mean centered.  All estimates, with the exception of Deviance and the Model χ
2 
test 

were derived from Restricted Maximum Likelihood Estimation. ** p ≤ .01.  *** p ≤  .001.  
a
 No significance test is provided for Level-1 e. 
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Table 7K. Results of HLM Models Assessing General Criminality as a Level-2 Predictor 

of Rate of Change (N = 404) 

 
 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.88 (.107)*** 2.06 (.117)*** 2.07 (.118)*** 

 For 1, rate of change  β10 - -.024 (.008)*** -.025 (.008)*** 

   General Criminality  β11 - - .015 (.005)*** 

Level-1 Within-person
a 

σ
2
 1.79 1.54 1.54 

Level-2
 

In initial status τ0 4.37*** 4.87*** 4.91*** 

 In rate of change τ1 - .012*** .012*** 

 Deviance  16,435.48 16,177.07 16,165.29 

Model χ
2 
test

 
 - χ

2 
=

 
258.41, df = 3, p 

< .001 

χ
2 
=

 
11.78, df = 1, p 

< .001 

Collapse Total Score     

Fixed Effects     

 For 0, initial status  β00 0.73 (.043)*** 0.82 (.052)*** 0.82 (.052)*** 

 For 1, rate of change  β10 - -0.012 (.004)*** -0.012 (.004)*** 

   General Criminality β11 - - 0.006 (.002)** 

Level-1 Within-person
 

σ
2
 0.55 0.48 0.48 

Level-2
 

In initial status τ0 0.68*** 0.88*** 0.88*** 

 In rate of change τ1 - 0.003*** 0.003*** 

 Deviance  10,954.04 10,701.69 10,692.34 

Model χ
2 
test

 
 - χ

2 
=

 
252.35, df = 3, p 

< .001 

χ
2 
=

 
9.35, df = 1, p = 

.003 

Approach Total Score     

Fixed Effects     

 For 0, initial status  β00 1.15 (.072)*** 1.24 (.078)*** 1.25 (.078)*** 

 For 1, rate of change  β10 - -.013 (.005)*** -.013 (.005)*** 

   General Criminality β11 - - .008 (.003)** 

Level-1 Within-person
 

σ
2
 0.69 0.61 0.60 

Level-2
 

In initial status τ0 2.01*** 2.18*** 2.20*** 

 In rate of change τ1 - .004*** .004*** 

 Deviance  12,286.00 12,067.69 12,057.43 

Model χ
2 
test

 
 - χ

2 
=

 
218.31, df = 3, p 

< .001 

χ
2 
=

 
10.25, df = 1, p 

= .002 

 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes General Criminality as a Level-2 

predictor of rate of change. Statistically significant model χ
2 
test (derived from Full Maximum 

Likelihood estimation) indicate that the new model is a better fit than the previously tested model. 

General Criminality was grand mean centered.  All estimates, with the exception of Deviance and 

the Model χ
2 
test were derived from Restricted Maximum Likelihood Estimation. ** p ≤ .01.  *** 

p ≤  .001.  
a
 No significance test is provided for Level-1 e. 
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Table 8K. Results of HLM Models Assessing Sexual Criminality as a Level-2 Predictor of 

Rate of Change (N = 404) 

 
 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.88 (.107)*** 2.06 (.117)*** 2.07 (.118)*** 

 For 1, rate of change  β10 - -.024 (.008)*** -.025 (.008)*** 

   Sexual Criminality  β11 - - .018 (.006)*** 

Level-1 Within-person
a 

σ
2
 1.79 1.54 1.54 

Level-2
 

In initial status τ0 4.37*** 4.87*** 4.90*** 

 In rate of change τ1 - .012*** .013*** 

 Deviance  16,435.48 16,177.07 16,162.49 

Model χ
2 
test

 
   - χ

2 
=

 
258.41, df = 3, p 

< .001 

χ
2 
=

 
14.58, df = 1, p < 

.001 

Collapse Total Score  -   

Fixed Effects     

 For 0, initial status  β00 0.73 (.043)*** 0.82 (.052)*** 0.85 (.052)*** 

 For 1, rate of change  β10 - -0.012 (.004)*** -0.012 (.004)*** 

   Sexual Criminality β11 - - 0.004 (.002) 

Level-1 Within-person
 

σ
2
 0.55 0.48 0.48 

Level-2
 

In initial status τ0 0.68*** 0.88*** 0.88*** 

 In rate of change τ1 - 0.003*** 0.003*** 

 Deviance  10,954.04 10,701.69 10,698.46 

Model χ
2 
test

 
 - χ

2 
=

 
252.35, df = 3, p 

< .001 

χ
2 
=

 
3.23, df = 1, p = 

.069 

Approach Total Score     

Fixed Effects     

 For 0, initial status  β00 1.15 (.072)*** 1.24 (.078)*** 1.25 (.078)*** 

 For 1, rate of change  β10 - -.013 (.005)*** -.014 (.005)** 

   Sexual Criminality β11 - - .014 (.004)*** 

Level-1 Within-person
 

σ
2
 0.69 0.61 0.60 

Level-2
 

In initial status τ0 2.01*** 2.18*** 2.20*** 

 In rate of change τ1 - .004*** .005*** 

 Deviance  12,286.00 12,067.69 12,045.69 

Model χ
2 
test

 
 - χ

2 
=

 
218.31, df = 3, p 

< .001 

χ
2 
=

 
21.99, df = 1, p 

< .001 

 
Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes Sexual Criminality as a Level-2 

predictor of rate of change. Statistically significant model χ
2 
test (derived from Full Maximum 

Likelihood estimation) indicate that the new model is a better fit than the previously tested model. 

Sexual Criminality was grand mean centered.  All estimates, with the exception of Deviance and 

the Model χ
2 
test were derived from Restricted Maximum Likelihood Estimation. ** p ≤ .01.  *** 

p ≤  .001.  
a
 No significance test is provided for Level-1 e. 
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Table 9K. Results of HLM Models Assessing Offender Type (Rapists versus Child 

Molesters) as a Level-2 Predictor of Rate of Change (N = 468) 

 
 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.82 (.086)*** 1.99 (.097)*** 2.00 (.097)*** 

 For 1, rate of change  β10 - -.024 (.007)*** -.021 (.007)*** 

   Rapists  β11 - - -.011 (.015) 

Level-1 Within-person
a 

σ
2
 2.50 2.27 2.27 

Level-2
 

In initial status τ0 3.16*** 3.56*** 3.55*** 

 In rate of change τ1 - .008*** .008*** 

 Deviance  21,566.79 21,369.20 21,368.56 

Model χ
2 
test

 
   - χ

2 
=

 
197.59, df = 3, p 

< .001 

χ
2 
=

 
0.64, df = 1, p 

>.500 

Collapse Total Score  -   

Fixed Effects     

 For 0, initial status  β00 0.70 (.037)*** 0.78 (.044)*** 0.78 (.044)*** 

 For 1, rate of change  β10 - -0.011 (.003)*** -0.011 (.004)*** 

   Rapists β11 - - -0.0003 (.007) 

Level-1 Within-person
 

σ
2
 0.66 0.60 0.60 

Level-2
 

In initial status τ0 0.55*** 0.69*** 0.69*** 

 In rate of change τ1 - 0.002*** 0.002*** 

 Deviance  14,146.79 13,957.47 10,698.46 

Model χ
2 
test

 
 - χ

2 
=

 
189.32, df = 3, p 

< .001 

χ
2 
0.002, df = 1, p > 

.500 

Approach Total Score     

Fixed Effects     

 For 0, initial status  β00 1.12 (.058)*** 1.21 (.065)*** 1.22 (.065)*** 

 For 1, rate of change  β10 - -.013 (.004)*** -.010 (.005)*** 

   Rapists β11 - - -.011 (.010) 

Level-1 Within-person
 

σ
2
 1.001 0.90 0.90 

Level-2
 

In initial status τ0 1.44*** 1.64*** 1.63*** 

 In rate of change τ1 - .004*** .004*** 

 Deviance  16,646.80 16,441.63 16,440.08 

Model χ
2 
test

 
 - χ

2 
=

 
205.17, df = 3, p 

< .001 

χ
2 
=

 
1.56, df = 1, p = 

.209 

 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes sex offender type (rapists vs. child 

molesters) as a Level-2 predictor of rate of change. Statistically significant model χ
2 
test (derived 

from Full Maximum Likelihood estimation) indicate that the new model is a better fit than the 

previously tested model.  All estimates, with the exception of Deviance and the Model χ
2 
test 

were derived from Restricted Maximum Likelihood Estimation. Coefficients depict the change in 

rate of change when an offender is classified as a rapist. ** p ≤ .01.  *** p ≤  .001.  
a
 No significance test is provided for Level-1 e. 
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Table 9K. Results of HLM Models Assessing Offender Type (Extrafamilial vs. 

Intrafamilial Child Molesters) as a Level-2 Predictor of Rate of Change (N = 298) 

 
 Parameter Model A Model B Model C 

Acute-2007 Total Score     

Fixed Effects     

 For 0, initial status  β00 1.83 (.108)*** 1.99 (.117)*** 1.98 (.117)*** 

 For 1, rate of change  β10 - -.020 (.007)*** -.031 (.009)*** 

   Extrafamilial Offenders  β11 - - .023 (.013) 

Level-1 Within-person
a 

σ
2
 2.30 2.16 2.15 

Level-2
 

In initial status τ0 3.24*** 3.38*** 3.36*** 

 In rate of change τ1 - .005*** .005*** 

 Deviance  14,634.36 14,559.84 14,557.04 

Model χ
2 
test

 
   - χ

2 
=

 
74.52, df = 3, p < 

.001 

χ
2 
=

 
2.81, df = 1, p = 

.09 

Collapse Total Score  -   

Fixed Effects     

 For 0, initial status  β00 0.72 (.045)*** 0.80 (.052)*** 0.80 (.052)*** 

 For 1, rate of change  β10 - -0.012 (.003)*** -0.012 (.004)*** 

   Extrafamilial Offenders β11 - - -0.0002 (.006) 

Level-1 Within-person
 

σ
2
 0.62 0.58 0.58 

Level-2
 

In initial status τ0 0.53*** 0.62*** 0.62*** 

 In rate of change τ1 - 0.001*** 0.001*** 

 Deviance  9,574.78 9,481.71 9,481.71 

Model χ
2 
test

 
 - χ

2 
=

 
93.06, df = 3, p < 

.001 

χ
2 
0.001, df = 1, p > 

.500 

Approach Total Score     

Fixed Effects     

 For 0, initial status  β00 1.11 (.074)*** 1.18 (.079)*** 1.18 (.078)*** 

 For 1, rate of change  β10 - -.008 (.004)*** -.020 (.006)*** 

   Extrafamilial Offenders β11 - - .023 (.009)** 

Level-1 Within-person
 

σ
2
 0.90 0.85 0.85 

Level-2
 

In initial status τ0 1.52*** 1.56*** 1.56*** 

 In rate of change τ1 - .002*** .002*** 

 Deviance  11,162.21 11,104.91 11,098.36 

Model χ
2 
test

 
 - χ

2 
=

 
57.30, df = 3, p < 

.001 

χ
2 
=

 
6.56, df = 1, p = 

.010 

 

Note. A t-test examine whether the coefficients (β00 and β10) are significantly different from 0.  

Coefficients with robust standard errors are presented. Chisquare tests examined whether variance 

components (  ̂  and   ̂ ) are significantly different from 0. Model A is the unconditional means 

model (i.e., oneway ANOVA model) and Model B is the unconditional growth model (with the 

addition of time since being supervised).  Model C includes supervision as a Level-3 cluster 

variable. Model D includes conscientiousness (dichotomously scored) as a Level-3 predictor 

variable of slopes. Statistically significant model χ
2 
test (derived from Full Maximum Likelihood 

estimation) indicate that the new model is a better fit than the previously tested model.  All 

estimates, with the exception of Deviance and the Model χ
2 
test were derived from Restricted 

Maximum Likelihood Estimation. Coefficients depict the change in rate of change when a 

supervision officer is classified as conscientious. ** p ≤ .01.  *** p ≤  .001.  
a
 No significance test is provided for Level-1 e. 

 



OFFENDER CHANGE  289 

 

Appendix L 

HLM Analysis Accounting for Offender Type and Static-99R scores 

 

Table 1L 

Offender Type and Static-99R scores as Predictors of Variability in the Average Rate of 

Change of Supervision Officers on the Acute-2007 Total Scores 

Scale Coefficient Robust 

SE 

t Ratio df p 

For Acute-2007 Total Scores, π1      

  Change parameter,     -.028 .010 -2.84 295 .005 

  Static-99R,     .004 .004 0.94 295 .350 

  Extrafamilial offenders,     .016 .014 1.09 295 .277 

For Approach Total Scores, π1      

  Change parameter,     -.018 .007 -2.68 295 .008 

  Static-99R,     .002 .003 0.71 295 .477 

  Extrafamilial offenders,     .019 .009 2.08 295 .038 

Note. Coefficients depict the change in rate of change when an offender is classified as an 

extrafamilial child molester. Static-99R scores were grand mean centered. 
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Appendix M 

Univariate Analyses of Predictive Accuracy of Acute-2007 Scores Estimated from HLM Analyses 

Table 1N. Univariate AUC Analyses of Predictive Accuracy 

 Sexual Recidivism Violent Recidivism Any Recidivism 

  AUC [ 95% CI]  

Acute-2007 Total Scores    

  Initial scores (0 months) .62 [.53, .70]* .62 [.54, .69]* .60 [.54, .66]* 

  2 months .62 [.53, .72]* .63 [.56, .70]* .60 [.55, .66]* 

  4 months .63 [.54, .72]* .62 [.54, .69]* .61 [.56, .67]* 

  6 months .63 [.54, .72]* .60 [.52, .67]* .65 [.59, .71]* 

  8 months .62 [.53, .71]* .59 [.52, .66]* .64 [.59, .70]* 

  10 months .62 [.53, .71]* .58 [.51, .65]* .64 [.58, .70]* 

  12 months .61 [.52, .70]* .57 [.49, .64] .64 [.58, .69]* 

Collapse Total Scores    

  Initial scores (0 months) .56 [.47, .65] .60 [.53, .68]* .60 [.55, .66]* 

  2 months .62 [.54, .71]* .62 [.56, .69]* .66 [.60, .71]* 

  4 months .64 [.55, .72]* .62 [.55, .68]* .66 [.61, .72]* 

  6 months .60 [.51, .69]* .59 [.52, .66]* .65 [.60, .71]* 

  8 months .58 [.48, .67] .58 [.50, .65]* .64 [.58, .69]* 

  10 months .57 [.47, .66] .56 [.49, .64] .62 [.57, .68]* 

  12 months .56 [.47, .66] .56 [.49, .64] .62 [.56, .67]* 

Approach Total Scores    

  Initial scores (0 months) .66 [.57, .74]* .65 [.58, .72]* .61 [.56, .67]* 

  2 months .64 [.55, .73]* .64 [.57, .71]* .63 [.57, .69]* 

  4 months .62 [.52, .72]* .61 [.54, .68]* .62 [.56, .68]* 

  6 months .62 [.52, .71]* .59 [.52, .67]* .61 [.55, .67]* 

  8 months .60 [.50, .70]* .58 [.50, .65]* .61 [.55, .67]* 

  10 months .60 [.50, .70]* .56 [.49, .64] .61 [.55, .67]* 

  12 months .59 [.50, .69]* .55 [.47, .62] .60 [.54, 66]* 

* p < .05
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Appendix N 

Statistical Power Analyses for Detecting Incremental Effects 

 The procedures outlined by Tosteson, Buzas, Demidenko, and Karagas (2003) 

were used to determine the sample size require to detect an incremental effect based on 

characteristics of the study. The median hazard ratio in the current study was 1.1 and the 

standard deviation of the Acute-2007 total scores, Collapse total scores, and Approach 

total scores ranged from 1 to 2. As such, the hazard ratio for a one standard deviation 

change in the predictor was 1.1
1.5

 = 1.2. The base rate for sexual, violent, and any 

recidivism were .11, .19, and .34, respectively. Assuming perfect measurement reliability, 

sample sizes between 1,000 and 12,000 would be required to have an 80% chance to 

detect an incremental effect at the p <.05 level in these data. Figure 1M presents the 

required sample sizes based on the correlation between the two predictor variables, which 

ranged from .9 to .1 the current study. 

 

Figure 1M. Required sample size to detect incremental effects. 

 


