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Abstract

This study examined associations between the Structured Assessment of Violence Risk in Youth (SAVRY) risk and protective items, identified clusters of SAVRY items, and used these clusters to predict police contact and violence. SAVRY items were assessed in a community sample of young adult males and females (N = 963; 46.5% boys) via self-, parent, and teacher-reports at age 11 and 13.5 as part of a longitudinal cohort study. Police contact and violence were assessed at age 19. Correlations between risk and protective items and police contact and violence were largely similar in males and females, though there were some differences with regard to outcome measure. Principal Factor Analysis on the SAVRY items yielded a 2-factor model, distinguishing between a History of violence/dysregulation and Social Support factor. Follow-up analyses showed incremental validity of the Social Support factor over and beyond the History of violence/dysregulation factor and sex in the prediction of violence. The findings provide new insights into the SAVRY factor structure and showed that the SAVRY was able to predict violence in a community sample of young adults over a period of four to seven years. 
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For decades researchers and clinicians constructed measures and assessments that efficiently and accurately predict (violent) offending in youth (Welsh, Schmidt, McKinnon, Chattha, & Meyers, 2008). Although the use of risk assessment tools is sometimes hindered by limited predictive validity and conflicting results (see Singh, Grann, & Fazel, 2011 for an overview), they can provide useful insights in reoffending and help in determining the length and type of sentence. One of the most effective risk assessment tools for adolescents is the Structured Assessment of Violence Risk in Youth (SAVRY; Borum, Bartel, & Forth, 2002). The SAVRY includes risk and protective items covering historical, contextual, individual, and protective domains, to assess the probability of reoffending and is often used in samples of convicted youth (see Table 1 for an overview of the items; Elkovitch, Viljoen, Scalora, & Ullman, 2008; Lodewijks, Doreleijers, & De Ruiter, 2008; Viljoen et al., 2008). Typically, the SAVRY is used retrospectively as the assessed risk is taken into account when youth are convicted after they committed a violent crime (e.g., Duits, Doreleijers, & van den Brink, 2008). Based on a recent meta-analysis among 68 violence risk assessment tools the SAVRY produced the highest rates of predictive validity (Singh et al., 2011). Moreover, compared to other risk assessment tools, the SAVRY offered the highest incremental validity in the prediction of violence (Welsh et al., 2008) and also provided reliable assessments of reoffending in sexual offenders (Klein et al., 2012). 

Despite support for the predictive value of the SAVRY (e.g., Schmidt, Campbell, & Houlding, 2011; Vincent, Chapman, & Cook, 2011), most studies to date are only directed at reoffending. However, for the general prevention of violence and related delinquency it is important to assess the usefulness of the SAVRY in more heterogeneous and education based settings and to “distinguish potentially violent from nonviolent youth” (McGowan, Horn, & Mellott, 2011, p. 484). Moreover, previous research is limited in assessing to what extent specific risk and protective items are associated with each other and with offending. Instead, most studies on risk assessment only provide information on total risk scores or risk scores per domain. Finally, previous studies have focused mostly on male samples, and to a lesser extent on female samples. Studies that include both males and females are scarce. To address these limitations, we assessed the psychometric structure and the predictive validity of the SAVRY risk and protective items with regard to police contact and violence in a large representative community cohort of male and female young adults. 

Risk factors
To accurately predict offending (in the current study: police contact and violence), it is important to identify factors that indicate a heightened likelihood to offend. Prior studies have identified a number of childhood (e.g., Cottle, Lee, & Heilbrun, 2001; Loeber & Farrington, 2000), social and contextual (e.g., Mulder, Brand, Bullens, & van Marle, 2011), and individual factors (e.g., Benda & Tollett, 1999; Cottle et al., 2001) that are related to risk of criminal recidivism. Broadly speaking, such risk factors can be divided into static and dynamic factors. Static factors constitute factors that are not subject to change through intervention, such as early onset of violence (Cottle et al., 2001). In contrast, dynamic factors have the potential to change through planned intervention. The SAVRY bundles twenty-four static and dynamic risk factors. The static factors are included in the historical domain, whereas the dynamic factors are included in the individual and contextual domains. Although these domains help in theoretically structuring the twenty-four risk factors that comprise the SAVRY, there are hardly any studies that have focused on the separate risk items or that have empirically tested which factor structure (e.g., three risk domains and a protective domain) actually fits the data best. 
Two notable exceptions have focused on specific factors of the SAVRY in males. Lodewijks et al. (2008) investigated separate items of the SAVRY in a sample of 66 male adolescents and showed that only individual risk items were associated with violence against persons. Duits et al. (2008) conducted a similar study based on 100 court files of juvenile offenders. They found that negative attitudes, lack of remorse, peer rejection, and lack of social support accounted for 70% of the variance in clinical judgment of a high risk sample. Apart from these two studies, most previous SAVRY studies report the predictive accuracy in offending of the total SAVRY risk score or of the separate domains (e.g., Dolan & Rennie, 2008; Monica Gammelgard, Koivisto, Eronen, & Kaltiala-Heino, 2008; Lodewijks et al., 2008; Lodewijks, Doreleijers, de Ruiter et al., 2008; McGowan et al., 2011; Penney, Lee, & Moretti, 2010). Although the majority found decent predictive validity for the individual and contextual risk factors, there were also notable differences between studies. We argue that variation in findings is related to heterogeneity within the separate risk domains. Therefore, we aimed to assess (a) associations between all risk items and identify clusters of SAVRY risk items, and (b) examine associations between these risk factors and police contact and violence. 
Protective factors 

An important aspect of the SAVRY is the inclusion of protective factors. Protective factors pertain to factors that can mitigate the negative effects of risk factors or decrease the likelihood of antisocial behavior (Borum, Bartel, & Forth, 2002). The absence of a risk factor can be regarded as protective and be used in risk assessment, but the SAVRY protective factors are all positive protective factors rather than reversed risk factors. Few risk assessment tools include protective factors, but studies on the SAVRY provide evidence that these factors can predict desistance from offending (Dolan & Rennie, 2008; Lodewijks, Doreleijers, & De Ruiter, 2008; Lodewijks, Doreleijers, de Ruiter et al., 2008). That is, in the presence of risk factors, protective factors can reduce offending by either exerting independent influence or by buffering the effects of the risk factor (Farrell & Flannery, 2006). Therefore, insight into which factors may prevent offending is crucial to designing interventions and targeting specific dynamic aspects of youths’ lives. Most SAVRY protective factors tap into strong bonds or commitment to others. These factors closely align with a social bonds perspective (Hirschi, 1969). This perspective states that youth who have more, or qualitatively better, ties to important others, such as parents or friends, or institutions such as school, have more to lose when engaging in deviant behaviors. A recent meta-analysis on protective factors (Walker, Bowen, & Brown, 2013) echoes this idea and suggests that informal social control exerted by such ties or bonds may be an important aspect in desistance from offending. However, it is also noted that informal social control cannot be seen in isolation and that individual factors and cognitive processes also play an important role. 

SAVRY studies generally found that the sum score of protective factors is associated with lower levels of (re)offending (Lodewijks et al., 2008; McGowan et al., 2011; Rennie & Dolan, 2010). However, others showed that the protective sum score has no additive value over the total risk score (Penney et al., 2010), is only predictive of severe violent reoffending (Rieger, Stadtland, Freisleder, & Nedopil, 2009), or is only applicable to males (Schmidt et al., 2011). A closer examination of the SAVRY studies that have looked at the specific protective factors also showed mixed findings about the relative importance of the separate protective factors. Whereas a resilient personality was a driving factor of non-offending in some studies (e.g., Rennie & Dolan, 2010), other studies related non-offending to prosocial involvement, commitment to school, social bonds to others, and a positive attitude towards intervention (Duits et al., 2008; Lodewijks, de Ruiter, & Doreleijers, 2010; Lodewijks, Doreleijers, de Ruiter et al., 2008). Given these mixed findings, we aimed to assess (a) associations between all protective items and identify a separate protective factor of SAVRY items in addition to one or more risk factors, and (b) examine associations between a separate protective factor of SAVRY and police contact and violence. 
Sex differences

Although female offending is increasing, male sex has been found to be an important risk factor for offending in itself (Cottle et al., 2001). Therefore not surprisingly, most SAVRY studies are based on (small) samples of male offenders. However, there is some evidence that the predictive validity of the total SAVRY score for offending is similar in males and females (e.g., Meyers & Schmidt, 2008; Penney et al., 2010). To our knowledge there is only one study that has compared the specific SAVRY risk and protective items between males and females. Gammelgård and colleagues (2012) studied sex differences in 231 institutionalized adolescents (age 12 – 18). They showed that males in the moderate risk group scored higher than females on a number of risk factors including history of violent and non-violent offending, early initiation of violent behaviors, poor school achievement, stress and poor coping, community disorganization, risk-taking and impulsivity, anger management, lack of empathy, attention deficit and hyperactivity and poor compliance. Females however, were rated higher on self-harming and a number of protective factors (i.e., prosocial involvement, commitment to school, and resilient personality traits). We aimed to test whether similar differences are observed in our sample of young adult females and males and whether the observed factors are differently associated with police contact and violence in males and females.
The current study
We build upon previous research by identifying the SAVRY risk and protective items using concurrent reports from multiple informants (i.e., self-, parent-, and teacher-reports) in a large community sample of young adults. We had three empirical aims. First, we aimed to examine associations of SAVRY risk and protective items with violence and police contact. Second, using Principal Factor Analysis we aimed to study the associations between the SAVRY items and explore whether there are empirical clusters of risk and protective items. Third, we aimed to test the incremental value of these SAVRY factors in predicting police contact and violence over a period of four to seven years. In all analyses, we examined sex differences. For comparison we also included the SAVRY total risk and protective scores. 
Method

Sample

Data were collected in a general population study called TRAILS (TRacking Adolescents’ Individual Lives Survey), a large prospective population study of Dutch adolescents with bi- or triennial measurements from age 11 to at least early adulthood (de Winter et al., 2005; Huisman et al., 2008; Nederhof et al., 2012; Ormel et al., 2012). Parental informed consent was obtained after the procedures had been fully explained. Detailed information about sample selection and analysis of non-response bias has been reported elsewhere (de Winter et al., 2005). The four assessment waves ran from March 2001 to July 2002 (wave 1), September 2003 to December 2004 (wave 2), September 2005 to December 2007 (wave 3), and October 2008 to September 2010 (wave 4). At wave 1, 2230 children (mean age = 11.09, SD = 0.56) enrolled in the study of whom 2149 (96.4%; mean age 13.56, SD = 0.53) participated at wave 2, 1816 (81.4%; mean age 16.27, SD = 0.73) at wave 3, and 1881 (84.3%; mean age 19.1, SD = 0.60) at wave 4. Of these participants 963 (51.2%) provided complete information on all SAVRY items. Independent sample t-tests showed that those who did not provide this information were more often male, older, and were rated higher on all risk items, except history of non-violent delinquency, previous self-harming, history of maltreatment, peer rejection, stress and poor coping, lack of social support, and attention deficit/ hyperactivity. Moreover, included participants more often had a high commitment to school/ work, but were lower on resilient personality traits. Given the selective drop-out, data were not missing at random and hence we used complete cases. 
Measures

Police contact. At the fourth wave, when participants were on average 19.0 years old (range 18 – 21 years), the Life Events questionnaire was administered. Here, participants were asked whether they had been in contact with (juvenile) police the past two years for breaking the rules (1 = police contact; 0 = no police contact). Of all participants with complete SAVRY data 816 participants (43.8% males) provided information on police contact. In total 34 participants (70.6% males) indicated that they had been in contact with the police for breaking the rules. 

Violence. Violence was assessed as part of the self-reported Antisocial Behavior Questionnaire (ASBQ; based on Moffitt & Silva, 1988) and was administered at wave 4. We included nine items on violent behaviors (e.g., I fight a lot, I attack people physically, I threaten to hurt people, I hurt someone so badly that he/ she ended up in the hospital; α = .73). If participants reported to have committed at least one violent item, they were considered violent (1 = violent; 0 = non-violent). Of all participants with complete SAVRY data 796 (43.6% boys) provided information on violence of which 161 (78.3% boys) reported having committed at least one act of violence.
Structured Assessment of Violence Risk in Youth (SAVRY). See Online Supplement 1 for a detailed overview of all the measures that were included to rate the participants on risk and protective items and how these measures were coded. We coded the information from the different measures that identified potential risk and protective items in accordance with the SAVRY guidelines (Borum et al., 2002). To this end, we used the information from multiple sources (i.e., child, parents, peers, teacher, and interviewer), when possible. We considered a risk or protective item to be present when at least one of the informants considered this item to be present. For risk items related to historical factors, we relied on reports from wave 1 (average age 11 years; range 10 – 12 years). For all other items we relied on reports from wave 2 (average age 13.5 years; range 12 – 15 years). Risk items were rated on a three point scale (0-2) indicating the extent to which the risk factor was applicable (0=not at all, 1=somewhat, or 2=completely). We summarized the risk scores to create a total risk score (range: 0 – 40). Protective items were coded as either present (1) or absent (0) and were then added up to create a protective sum score (range: 0 – 5). The measures during wave 2 took place on average 5.51 years (range: 4.10 – 6.89 years) before the assessment of police contact and violence.
Results
Descriptive Statistics

At wave four, 2.2 % of the females and 6.7% of the males reported police contact in the past two years, whereas 7.8% of the females and 36.3% of the males reported having committed a violent act. Chi-square tests showed that males were significantly higher on both reports (Χ2 = 10.38, p < .01 and Χ2 = 98.64, p < .001 respectively). In Table 2 we report means of all SAVRY items. Independent sample t-tests showed that males scored (significantly) higher on all risk items than females, with the exception of stress and poor coping. Cross-tables of the protective items showed that females rated significantly higher on prosocial involvement.

Next, we discuss significant Spearman’s rho correlations between SAVRY items and police contact and violence (Table 3; see Online Supplement 2 for correlations between risk and protective items). Peer delinquency and low empathy/remorse were associated with violence in both sexes. Furthermore, in females both risk taking/ impulsivity and substance use difficulties were associated with both police contact and violence. In addition, there were some correlations that were unique with respect to sex and outcome. In males, police contact was associated with history of violence, parental/caregiver criminality, early caregiver disruption, and peer delinquency, whereas history of non-violent offending, stress and poor coping, and risk-taking/impulsivity were uniquely associated with violence. In females, anger management problems were associated with police contact, whereas early caregiver disruption, lack of personal/social support, attention deficit/hyperactivity, and low interest/ commitment to school was associated with violence. With regard to protective items, only strong commitment to school was associated with females’ violence. In general, items explained little variance in violence and police contact, with attention deficit/hyperactivity in relation to females’ violence explaining the most variance (i.e., 4.4%). Moreover, most correlations did not significantly differ between sexes. 
Principal Factor Analysis (PFA)

To assess whether the SAVRY items could be clustered into meaningful clusters, we employed Principal Factor Analysis (PFA) in SPSS IBM 19.0. To assess the optimal number of factors we relied on multiple methods. Beforehand we computed the Kaiser-Meyer-Olkin (KMO) and Bartlett's Test. The KMO measures the sampling adequacy and should be greater than 0.60 (Tabachnick & Fidell, 2007). The KMO measure was 0.70 and the significant Bartlett's test of indicated that the correlation matrix was not an identity matrix (i.e., χ2 = 4318.36, df = 300, p < .001). Both tests thus suggest that factor analysis is feasible.

First, we assessed the optimal number of factors using a Scree-test in which we examined the Scree plot and eigenvalues. A 2-factor model could be identified based on examining the last substantial drop in the magnitude of the eigenvalues in the Scree-plot (Cattell, 1966). Second, we employed Velicer’s (1976) Minimum Average Partial (MAP) test which is related to the relative amount of systematic and unsystematic variance that remains after extracting increasing numbers of factors. As long as the variance in the correlation matrix represents systematic variance, factors are retained. According to the revised MAP test (O’Connor, 2000) there were 2 factors. Finally, we performed Parallel Analysis (Horn, 1965; O’Connor, 2000) that simulates 1000 random sets of data similar to the original data in terms of the number of cases and variables. To determine the optimal number of factors, we compared the eigenvalues of the original data with those of the randomly generated data. The optimal number of factors was 2 when using PFA. 
We also conducted the three tests separately for males and females. Although the MAP test indicated a 4-factor solution for females and a 3-factor solution for males, the Scree plot and Parallel Analysis indicated that a 2-factor model was the most optimal solution for both males and females. Hence, in the following we reported the 2-factor model for the whole sample. To assess which items to retain in the final factor-solution we performed Principal Component Analysis (PCA) to identify items with low common variances. Items with communalities below .10 were deleted and this procedure was repeated until all communalities were above .10. In general, communalities were rather low, suggesting that some items shared little common variance (Fabrigar, Wegener, MacCallum, & Strahan, 1997) and explained more unique variance. Next, items from the last PCA iteration were used in Principal Factor Analysis to estimate the two factors using oblimin rotation (δ = 0), allowing for a fair amount of correlation between the factors. The pattern coefficients are reported in Table 4. PFA distinguished between a History of violence/dysregulation factor and a Social Support factor. 
Table 5 presents the correlations of the 2-factor models with police contact and violence. For comparisons, we also included the correlations with the original SAVRY total risk and protective scores. Violence was associated with History of violence/dysregulation and Social Support in both sexes. In males, violence was negatively associated with Social Support. Explained variance in violence and police contact was low with the total SAVRY risk score explaining 7.3% in violence in females.
Logistic Regression Analysis
To examine whether the Social Support factor had incremental value over the History of violence/dysregulation factor, we conducted logistic regression analyses. We examined the association between the two factors and police contact, while accounting for sex. Analyses showed that males had a higher chance compared to females to have had police contact (OR = 2.82, 95% CI = 1.31, 6.06, p < .01). History of violence/dysregulation was significantly associated with police contact (OR = 1.42, 95% CI = 1.02, 1.96, p < .01), whereas Social Support was not. Sex did not moderate the associations between the factors and police contact. 

Next, we examined the association between the two factors and violence. Males had a higher chance compared to females to display violence (OR = 6.37, 95% CI = 4.21, 9.64, p < .001). Moreover, the History of violence/dysregulation factor was significantly associated with violence (OR = 1.31, 95% CI = 1.06, 1.62, p < .05). The Social Support factor was negatively associated with violence (OR = 0.70, 95% CI = 0.52, 0.93, p < .05). Sex did not moderate the associations between the factors and violence. 

Discussion
The current study is the first to examine whether the SAVRY risk and protective items were associated with police contact and violence in a large community sample of young adult males and females. We identified two clusters of SAVRY items related to History of violence/dysregulation and Social Support. Logistic regression analyses showed that History of violence/dysregulation was associated with violence and police contact over a period of four to seven years. Moreover, Social Support was negatively associated with violence above and beyond the effect of sex and History of violence/dysregulation. 
With respect to our first aim, correlations indicated that peer delinquency and low empathy/remorse were significantly associated with police contact and violence. Furthermore, in females both risk taking/ impulsivity and substance use difficulties were associated with both police contact and violence. These findings partly reflect the risk items identified by Lodewijks et al. (2008), who showed that all individual risk items (including risk-taking/ impulsivity, substance use difficulties, and low empathy/remorse) were associated with violence against persons. Regarding protective items, only strong commitment to school in females was negatively associated with violence (see also Bernat, Oakes, Pettingell, & Resnick). 

Despite the finding that males were in general higher on most risk items than females (see also Gammelgård et al., 2012), both sexes showed many similarities in the associations between risk items and the outcome measures as most correlations did not significantly differ between sexes. In looking at the type of risk items that are associated with the outcome measures in the long-term, it appears that most are related to individual characteristics that indicate poor self-regulation (e.g., attention deficit/hyperactivity, substance use difficulties), and to a lesser extent to historical and contextual factors. 

Our second aim was to shed more light on the underlying factor structure of the SAVRY items. Factor analyses retained two SAVRY factors related to history of violence/ dysregulation and social support. Although the SAVRY authors have not asserted that the domains reflect underlying factors, our findings do indicate an important similarity. Whereas History of violence/ dysregulation consisted of several items from the History, Context, and Individual domain and hence combined static and dynamic SAVRY risk items, the Social Support factor accounted for half of the protective items. The History of violence/ dysregulation factor was largely driven by individual characteristics either related to previous violence or problems with attention, impulsivity, and emotion regulation. This is in accordance with previous studies on risk factors of violence (e.g., Benda & Tollett, 1999; Cottle et al., 2001; Lodewijks et al., 2008), and suggests that intervention and prevention program should in particular target these individual characteristics. 
Although we were able to discern two meaningful factors, these shared about 25% common variance. Hence, the SAVRY items have little shared variance and are composed mainly of unique variance. Moreover, some items were left out of the factor analysis because they were not associated with the other items or the scale and hence may be independent contributors to prediction. Low levels of shared common variance are to be expected in a risk assessment tool, but our findings put some constraints on the applicability of the retained factor model in predicting violence and police contact.
Our third aim was to examine the predictive validity of the SAVRY factors. The History of violence/dysregulation factor explained a small, but significant, part of the variance in police contact and violence four to seven years later and was comparable to the prediction of the total SAVRY risk score. However, the original SAVRY scores showed the highest predictive value and explained 7.3% of the variance in violence (in females). The Social Support factor was associated with less violence in both sexes, albeit modestly, whereas it was not associated with less police contact. These findings call into question the general predictive validity of protective items in a community sample and seem to echo the findings by Penney et al. (2010) who showed that the protective sum score had no additive value over the total risk score in predicting violence. However, our logistic regressions showed that when we accounted for History of violence/ dysregulation, Social Support was associated with violence in young adulthood. This suggests that protective factors have at least some incremental value over and beyond History of violence/ dysregulation and sex in the prediction of violence. 

The current findings should be interpreted against the backdrop of a few limitations. First and foremost, the current study deviated on three aspects from the target setting and population for which the SAVRY was initially designed. First, the SAVRY is typically used for prediction of delinquency/violence mainly in (male) adolescents. In contrast, our sample consisted of both young adult males and females, with a mean age about 19 years old, which is somewhat old for the SAVRY's intended target population. Second, the SAVRY is intended for use in high risk populations (i.e., juveniles who have been adjudicated for past delinquency). Yet, our sample was not high risk but rather consisted of a community sample of young adults with a much lower rate of criminal activity and violence than would be expected in a delinquent sample. Moreover, we identified that drop-out in our study was in part based on sex and several risk factors. Due to this, the strength of some associations in the current study may be underestimated. Third, the SAVRY is typically scored based on interviews and file information that are all gathered at one point in time as part of a juvenile court risk assessment. In the current study however, we scored the SAVRY based on various information sources (self-, parent-, and teacher-reports and interview information) that were assessed over two to three years during a longitudinal study. 

On the one hand these issues present some limitations, such as the use of items that were less informative or resorting to alternative measures to assess certain SAVRY items. Moreover, in a few cases there was no information available (e.g., cooperation with previous interventions) which may complicate comparisons with previous SAVRY studies and decrease the external validity of our findings. We tried to overcome most of these limitations by providing full information on the measures that were used (see Appendix 1) and relied on the reports from multiple informants when possible. Although the overlap between different informants has been found to be modest (Noordhof, Oldehinkel, Verhulst, & Ormel, 2008), each offers a unique perspective on the individual’s behavior, personality, and social environment and can help to gain a more detailed view of the variables of interest (Sijtsema, Verboom, Penninx, Verhulst, & Ormel, 2014). Whereas teachers are more aware of the child’s behavior in the peer group and school environment, parents are more aware of their child’s behavior in the home context and in relation to possible siblings. As an additional limitation, we did not have explicit information on the nature of police contact in our study and thus do not know whether a serious (violent) crime was involved. Moreover, we relied on self-reports of police contact and violence, which may have led to under reporting. 

On the other hand, the aspects on which the current study deviates from other SAVRY studies can also be considered as strengths. For one, we were able to show that the SAVRY components are predictive of criminal activity that persists into young adulthood and occurs four to seven years after assessing risk. Further, the study indicates that the SAVRY is valid in both females and males and is associated with offending even in low base rate situations where such associations can be difficult to find. Moreover, SAVRY validity appears good (in females) when its items are systematically, carefully, and repeatedly measured. Related to this, most SAVRY items were assessed concurrently and thus limit recall biases that typically occur in SAVRY assessments of historical risk items. 
For future research, it would be important to extend the current findings by using a longitudinal design that follows both high risk youth and youth from the general population. Ideally, such a study would start in early childhood to concurrently assess risk factors for violent and non-violent delinquent behavior. With this design it will also be possible to test whether there are uni- or bidirectional associations between the risk and protective items. That is, when all SAVRY items are assessed at multiple waves, it is possible to examine whether the effects of the static items are mediated by dynamic items or the other way around and whether certain risk items reinforce each other over time. 

In sum, our findings suggest that the SAVRY risk and protective items can be clustered into meaningful factors that are of small, but significant, value in predicting violence and (to a lesser extent) police contact. It should be mentioned that previous studies on the SAVRY typically used a shorter follow-up period of several months or a year and hence predictive accuracy is likely to be higher in those studies. Against that background, we showed that the SAVRY factors predicted police contact and violence four to seven years later in a general population sample. 

The SAVRY may thus assist therapists and judges in assessing (re)offending in adolescents and young adults by focusing on criminogenic needs (Andrews & Bonta, 2010), but should be aware that there are other, potentially more important, factors to consider as well. As such, the SAVRY may help practitioners in identifying those who will likely abstain from those who have a higher probability of offending, hopefully prompting early pre- and intervention. However, caution is warranted as dynamic risk items may carry over some of the influence of the static items. Moreover, it may prove difficult to address these different risk items simultaneously through a controlled intervention program (Cottle et al., 2001). As our study is the first to test the validity of the SAVRY in a community sample, it is difficult to provide solid recommendations for practical implications as more studies are needed to replicate these findings and to disentangle the causal relationships between the risk and protective items. 
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	Historical risk 
(static factors)
	Contextual risk 

(dynamic factors)
	Individual risk 

(dynamic factors)
	Protective 
(dynamic factors)

	History of violence
	Peer delinquency
	Negative attitudes*
	Prosocial involvement 

	History of non-violent offending
	Peer rejection
	Risk taking/ impulsivity
	Strong social support 

	Early initiation of violence
	Stress and poor coping
	Substance use difficulties
	Strong attachments and bonds

	Past supervision/ intervention failures*
	Poor parental management
	Anger management problems
	Positive attitude towards intervention*

	History of self-harm or suicide attempt
	Lack of personal/ social support
	Low empathy/ remorse
	Strong commitment to school 

	Exposure to violence in the home*
	Community disorganization
	Attention Deficit/ hyperactivity
	Resilient personality

	Childhood history of maltreatment
	
	Poor compliance*
	

	Parental/ caregiver criminality
	
	Low interest/ commitment to school
	

	Early caregiver disruption 
	
	
	

	Poor school achievement
	
	
	


Table 1 
Overview of the Structural Assessment of Violence Risk in Youth (SAVRY) per domain
* Not assessed in the current study
Table 2

Means, Standard Deviations or Standard Errors, and Sex Differences of all SAVRY Items (N=963)
	
	
	Female 

(n= 515)
	
	Male 

(n=448)
	
	Sex differences

	
	
	Mean
	SD
	
	Mean
	SD
	
	t
	p

	SAVRY: Total risk
	4.11
	3.28
	
	5.18
	3.99
	
	-4.54
	<.001

	
	
	
	
	
	
	
	
	
	

	SAVRY: Static items (wave 1)
	
	
	
	
	
	
	
	

	
	History of violence
	0.03
	0.21
	
	0.15
	0.43
	
	-5.48
	<.001

	
	History of non-violent offending
	0.22
	0.42
	
	0.37
	0.49
	
	-4.93
	<.001

	
	Early initiation of violence
	0.05
	0.27
	
	0.19
	0.53
	
	-5.40
	<.001

	
	History of self-harm or suicide attempt
	0.02
	0.15
	
	0.03
	0.16
	
	-0.35
	.73

	
	Childhood history of maltreatment a
	0.01
	0.15
	
	-
	-
	
	-
	-

	
	Parental/ caregiver criminality
	0.08
	0.37
	
	0.07
	0.33
	
	0.45
	.65

	
	Early caregiver disruption 
	0.17
	0.39
	
	0.17
	0.41
	
	-0.12
	.91

	
	Poor school achievement
	0.52
	0.79
	
	0.65
	0.85
	
	-3.46
	<.01

	
	
	
	
	
	
	
	
	
	

	SAVRY: Dynamic items (wave 2)
	
	
	
	
	
	
	
	

	
	Peer delinquency
	0.03
	0.16
	
	0.07
	0.30
	
	-2.91
	<.01

	
	Peer rejection
	0.15
	0.38
	
	0.19
	0.43
	
	-1.37
	.17

	
	Stress and poor coping
	0.43
	0.69
	
	0.29
	0.59
	
	3.39
	<.01

	
	Poor parental management
	0.17
	0.47
	
	0.19
	0.50
	
	-0.53
	.60

	
	Lack of personal/ social support
	0.16
	0.43
	
	0.15
	0.42
	
	0.41
	.68

	
	Community disorganization
	0.90
	0.68
	
	0.91
	0.69
	
	-0.21
	.84

	
	Risk taking/ impulsivity
	0.09
	0.33
	
	0.22
	0.53
	
	-4.59
	<.001

	
	Substance use difficulties
	0.08
	0.36
	
	0.13
	0.44
	
	-1.71
	.09

	
	Anger management problems
	0.47
	0.77
	
	0.56
	0.82
	
	-1.68
	.09

	
	Low empathy/ remorse
	0.23
	0.46
	
	0.31
	0.50
	
	-2.60
	<.01

	
	Attention deficit/ hyperactivity
	0.25
	0.51
	
	0.36
	0.63
	
	-3.12
	<.01

	
	Low interest/ commitment to school
	0.10
	0.36
	
	0.19
	0.47
	
	-3.14
	<.01

	
	
	
	
	
	
	
	
	
	

	SAVRY: Protective items (wave 2)
	N
	%
	
	N
	%
	
	Χ2
	

	
	Prosocial involvement 
	61
	6.3
	
	25
	2.6
	
	11.56
	< .01

	
	Strong social support 
	62
	6.4
	
	41
	4.3
	
	2.09
	.15

	
	Strong attachments and bonds
	109
	11.3
	
	99
	10.3
	
	0.12
	.73

	
	Strong commitment to school 
	152
	15.8
	
	117
	12.1
	
	1.38
	.24

	
	Resilient personality
	65
	6.7
	
	72
	7.5
	
	2.34
	.13


a Childhood history of maltreatment was not present in males in the current sample.
Table 3

Correlations between Police Contact, Violence and SAVRY Risk and Protective Items in Males and Females (N=816) 
	
	Males (n=357)
	Females (n=459)

	
	Police contact
	Violence 
	Police contact
	Violence 

	History of violence
	.11
	.03
	-.02
	-.01

	History of non-violent offending
	.07
	.11
	.02
	.03

	Early initiation of violence
	.03
	-.04
	-.03
	.01

	History of self-harm or suicide attempt
	.01
	-.03
	.07
	.01

	Childhood history of maltreatment a
	-
	-
	-.01
	-.02

	Parental/ caregiver criminality
	.11
	-.01
	.06
	.05

	Early caregiver disruption
	.16
	.06
	-.03
	.13

	Poor school achievement
	.02
	.03
	.01
	.07

	Peer delinquency
	.11
	.12
	-.02
	.17

	Peer rejection
	-.01
	-.04
	.02
	.07

	Stress and poor coping
	.04
	.17
	-.04
	.08

	Poor parental management
	-.03
	.03
	-.02
	.09

	Lack of personal/ social support
	-.02
	.00
	.08
	.12

	Community disorganization
	.03
	.07
	.01
	.02

	Risk taking/ impulsivity
	.04
	.14
	.14
	.12

	Substance use difficulties
	-.03
	-.04
	.10
	.10

	Anger management problems
	.04
	.08
	.11
	.05

	Low empathy/ remorse
	.05
	.17
	.03
	.10

	Attention deficit/ hyperactivity
	.10
	.06
	.08
	.21

	Low interest/ commitment to school
	-.05
	.01
	.05
	.16

	Prosocial involvement
	-.06
	-.10
	-.01
	-.08

	Strong social support
	-.05
	-.09
	-.01
	-.09

	Strong attachments and bonds
	-.07
	-.03
	-.00
	-.09

	Strong commitment to school
	.06
	.01
	-.04
	-.13

	Resilient personality
	.03
	.03
	-.01
	-.01


a Childhood history of maltreatment was not reported in males in the current sample.
Note. Correlations in bold were significant at p<.05; correlations in italics differed significantly between males and females; 

Table 4
Pattern Solution Loadings of the Principal Factor Analysis with Oblimin Rotation with Kaiser Normalization 
	
	Factors

	
	1
	2

	History of violence
	.663
	.192

	History of non-violent offending
	.371
	.015

	Early initiation of violence
	.647
	.193

	Peer delinquency
	.339
	-.010

	Peer rejection
	.263
	-.078

	Stress and poor coping
	.175
	-.115

	Poor parental management
	.230
	-.105

	Lack of personal/ social support
	.143
	-.194

	Risk taking/ impulsivity
	.485
	.028

	Substance use difficulties
	.256
	-.066

	Anger management problems
	.525
	-.017

	Low empathy/ remorse
	.480
	-.052

	Attention deficit/ hyperactivity
	.521
	.002

	Prosocial involvement
	.012
	.664

	Strong social support
	.038
	.850

	Strong attachments and bonds
	.007
	.644

	
	
	

	Standardized Cronbach’s Alpha
	.72
	.77

	
	
	

	Explained variance (%)
	15.80
	9.13

	Total (%)
	24.93
	


Note. Factor loadings above .30 are presented in bold face; items with low communalities (< .10) in the Principal Component Analysis were not included in the final factor analysis
Table 5
Correlations between SAVRY Factors and Police Contact and Violence in Males and Females (N=816)

	
	
	Males (n = 357)
	Females (n = 459)

	
	
	Police Contact
	Violence
	Police contact
	Violence

	Two-factor model
	
	
	
	

	
	History of violence/dysregulation
	.11
	.12
	.08
	.18

	
	Social Support
	-.06
	-.12
	-.02
	-.13

	SAVRY total score
	
	
	
	

	
	SAVRY Total risk score
	.15
	.15
	.16
	.27

	
	SAVRY Protective score
	-.02
	-.04
	-.02
	-.10


 Note. Correlations in bold are significant at p < .05

