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Abstract

We compared facets of criminogenic needs between male young offenders and university students in Hong Kong and
assessed the interrelationships between criminogenic needs across the samples using network analysis. The participants,
aged between 18 and 23 years old, were 183 incarcerated first-time offenders (age=19.6 years), 214 incarcerated
repeated offenders (age = 19.8 years), and | 13 university students (age = 9.6 years). The results show that incarcerated
emerging adults had significantly greater criminogenic needs as compared with university students, while no difference
between first-time and repeated offenders was found. Gang membership did not have main or moderating effects on
criminogenic needs. Regularized Graphical Gaussian Models revealed that the criminogenic needs were clustered com-
parably across the three groups, while the network comparison test showed that the first-time and repeated-offender
networks had significant structure invariance compared with the non-offender network. Differences in highly central

nodes in terms of expected influence and bridge expected influence between networks were revealed.
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Owing to the biopsychosocial development, emerging
adulthood, that is, those between ages 18 to 25, encom-
passes distinct vulnerabilities along with tremendous oppor-
tunities for growth, which serves as a critical window for
the treatment and prevention of criminological proclivities
(Cauffman et al., 2023). To fight crime, criminal justice
systems labor to prevent conviction and reduce recidivism
(Brantingham & Faust, 1976).

The present study endeavored to contribute to such twofold
judicial goals and the examination of the mechanisms of crim-
inal offenses by comparing the criminogenic needs between
non-offenders (i.e., those who were never convicted of a
crime), first-time offenders (those who were convicted and
were incarcerated for the first time), and repeated offenders
(those who were convicted and incarcerated more than once).

The aforementioned judicial goals render the longstanding
questions of what contributes to first-time conviction and what
contributes to reoffending regardless of past legal punishments
(Orlando & Farrington, 2021). Developmental criminologists
have conducted longitudinal studies and identified numerous

individual, family, and social risk factors that predict convic-
tions (Cauffman et al., 2023). However, when predicting per-
sistent convictions, the results are less robust. Meta-analyses
demonstrate that anti-social personality, criminogenic needs,
distress, family criminality, and substance use are statistically
significant predictors of recidivism but with modest effect
sizes (Katsiyannis et al., 2018). Even executive functions, a
well-known risk factor of offending and recidivism (de
Ribera et al., 2021), have yielded nonsignificant results
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from a recent meta-analysis (Griffith et al., 2024). In add-
ition, what differentiates first-time and repeated offenders
appeared to be largely personal historical factors, for
instance, offense history, family history, past educational
record, substance use history, and socioeconomic status
(Orlando & Farrington, 2021). As such, there is large
room for uncertainty when considering what can be done
to facilitate desistance among repeated offenders.

Empirical evidence advocates the uptake of the Risk—
Need—Responsivity (RNR) model to guide assessment
and rehabilitation to facilitate desistance (Andrews et al.,
1990; Bonta & Andrews, 2007). The RNR model consists
of three core principles: the risk principle, which advocates
for identifying the risk and the level of intervention should
match the risk of recidivism (Andrews & Bonta, 2010); the
need principle, which focuses on addressing the specific
criminogenic needs that contribute to the criminal behavior
(Andrews et al., 2011); and the responsivity principle,
which emphasizes the customization of interventions to the
learning styles, motivations, and capacities of the offenders
(Craig et al., 2013).

Focusing on the criminogenic needs, which encompass
static and dynamic factors, static factors are predetermined
and retrospective in nature, such as histories of criminal
conduct, violence, and substance abuse. On the other
hand, dynamic factors are relatively changeable and fluid
in nature, which comprise antisocial personality patterns
(e.g., impulsivity and irritability), pro-criminal attitudes,
social supports for crime (e.g., criminal friends), and sub-
stance abuse (Bonta & Andrews, 2007; Wooditch et al.,
2014). Given that dynamic factors can be targeted in inter-
ventions (Bonta & Andrews, 2007; Chan et al., 2016), the
present study aimed to examine the cognitive respect of
the dynamic criminogenic needs across three groups
during emerging adulthood: non-offenders, first-time offen-
ders, and repeated offenders. In particular, we focused on
pro-criminal attitudes, aggression-related cognition, social
problem-solving skills, and attitudes toward substance use.

Pro-criminal attitudes

Criminal cognition has long been postulated to be one of the
differentiating characteristics between offenders and non-
offenders (McGuire & Priestley, 1995; Walters, 1990;
Yochelson & Samenow, 1976). Neutralizing techniques
may help justify antisocial behaviors against the justice
system, by condemnation of the condemners and appealing
to a higher authority. Denial of responsibility and denial of
the victim for example may increase perceived justification
of criminal offenses as well (Sykes & Matza, 1957). In add-
ition to cognitive processing, cognitive social learning may
play a role, learning criminogenic cognitions through inter-
action with others (Sutherland & Cressey, 1978), and
thereby becoming more tolerant of committing crimes.
Criminal sentiment, in general, entails attitudes towards

the justice system, tolerance towards violations, and identi-
fication with the criminal others.

There are, however, mixed findings in the postulated
sentiment—conviction link. Some studies have found an
association between criminal sentiments and serious self-
reported antisocial behaviors (Riopka et al., 2015), while
others reported no differences between forensic and non-
forensic samples (Dadgardoust et al., 2022). One of the
three facets, tolerance for law violations, was even found
to be related to a lower number of convictions in one
study (Chui & Cheng, 2017). The mixed finding may be
in part accounted for by the varying degree of deviance in
their participants across studies, from self-reported anti-
social behaviors (Riopka et al., 2015) to convictions (Chui
& Cheng, 2017) and incarceration (Dadgardoust et al.,
2022). It is to be examined if criminal sentiments can
indeed account for this wide continuum of antisocial beha-
viors. As such, other cognitive factors ought to be explored.

Aggression-related cognitions

The complexity of aggression lies in its context, multiple
forms, and interrelation of thinking patterns and behaviors.
Static criminogenic needs, for example, history of abuse,
parental rejection, and low SES, contribute to what the
General Strain Theory (GST; Agnew & White, 1992)
refers to as goal blockages, which give rise to frustration.
Young adults may then result in deviant behaviors as a
form of coping (Brezina, 2017). Furthermore, while the
manifestation of anger may take physical or verbal forms,
some aggression may be instrumental and hence reinforce
action schema and cognitive inflexibility (Henwood et al.,
2015). Most individuals, however, do not resort to criminal
coping in response to anger. The cognitive appraisal of
anger may therefore be a key to explain the differential
responses to the strains (Brezina, 2017). Hence, in evaluating
aggressive cognitions in the forensic context, trait anger, nor-
mative beliefs, behavioral scripts, and maladaptive schema
should be considered (Allen et al., 2018; Gilbert et al., 2013).

Dadgardoust et al. (2022) revealed that endorsement of
criminal cognitions is correlated with aggressive behaviors.
Yet, aggressive cognitions were not evaluated. A meta-
analysis also showed that anger management interventions
are effective in reducing risks of violent reconviction
(Henwood et al., 2015). However, most studies on aggressive
cognitions were conducted with incarcerated youth (Henwood
et al, 2015). It is unclear to what extent aggression-
related cognitions differ between forensic and community
populations and whether this helps explain the behavioral dif-
ferences between the two groups.

Social problem-solving skills

Consistent with both the GST and General Personality and
Social Psychological Perspective on Criminal Conduct,
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problem-solving competence may be linked to adaptive
behaviors, whereas a deficit in prosocial competence may
be related to antisocial behaviors (Andrews & Bonta,
2010; Brezina, 2017; Hayes, 2019). Those high on pro-
social competence tend to be better at resolving interper-
sonal conflicts effectively, have better self-control, and a
lower likelihood of externalizing unresolved issues as
deviant behaviors or impulsive aggression (Curran &
Bull, 2009).

To our understanding, most studies that concurrently
investigated criminal sentiments and social problem-solving
skills focused on adolescents with special learning needs
(Curran & Bull, 2009; Lau et al., 2020), that is, those with
possibly compromised social and learning abilities. It is
unclear how great the difference in social problem-solving
capacity is between offenders and non-offenders and
between first-time and repeated offenders.

Attitudes towards substance use

Despite a significant number of substance-involved
offences, the drug—crime relationship is notably compli-
cated to determine (McBride & McCoy, 1993). On one
hand, substance use may increase and sustain criminal
behaviors, with elevated identification of criminal others,
and thereby criminal sentiments (Walters, 2021). On the
other hand, recreational drug users may increase crime
engagement for illegitimate access to drugs (Simpson,
2003). Few studies have addressed the differential cognitive
appraisal among forensic and community populations on
substance use (McMullin & Gehlhaar, 1990).

To the best of our knowledge, despite the interconnect-
edness of criminal offences, aggression, problem-solving
skills, and attitudes towards drug abuse, no study has inves-
tigated all four cognitive constructs concurrently and sys-
tematically. Also unknown are the differences in the
pattern and strength of relationships among these constructs
within the community and forensic populations (Borsboom,
2017).

Gang membership

In addition to these cognitive risk factors, gang membership
is also a criminogenic need especially relevant to emerging
adults. Moffitt (2018) proposes early adulthood as the crit-
ical stage for desistance from the criminal career, implying
repeated offenders at this stage are prone to be life-course
persistent. Gang involvement facilitates association with
deviant peers and isolation from the prosocial counterparts.
Persistent participation in the gang network provides the
resources, skills, motivation, and reinforcement to commit
crimes (Sutherland, 1947; Wooditch et al., 2014). As
social control theory suggests, attachment and commitment
to delinquent peers are likely to result in criminal behaviors
(Hirschi, 1969). Indeed, gang affiliation was found to

increase the odds of delinquency and is one of the most
robust predictors of recidivism (Chui & Khiatani, 2018;
MacRae et al., 2011). The extent to which gang (known
as triad in Hong Kong) membership augments or interacts
with the cognitive criminogenic needs of emerging young
adults is yet to be empirically examined.

The network approach

For decades, developmental criminologists have been
searching for the biomarkers of criminal behaviors for
crime prevention and reducing recidivism. However, the
results are mixed at best (Wolpe, 2013). The failure to
identify specific biomarkers in mental disorders has
helped engender the network theory of psychopathology,
which hypothesizes that mental disorders arise from the
direct interactions between symptoms and not from a
latent cause or syndromal structure (Borsboom &
Cramer, 2013).

Applying the network analytical approach to criminal
behaviors shows that convictions arise from direct interac-
tions between risk factors (van den Berg et al., 2020). In
network analysis, variables are represented as nodes,
whereas the statistical associations between variables are
represented as edges. From the network perspective,
strongly connected nodes (i.e., dynamic risk factors) tend
to co-occur and co-vary and are highly probable to form a
self-sustaining feedback loop that maintains the anomalous
states. Thus, individuals who are vulnerable to a certain
phenomenon should possess a more densely connected
network, as compared with those who are more resilient
(Borsboom, 2017). Meanwhile, highly central nodes are
likely to influence other nodes in the network, thereby chan-
ging the network structure, which makes them potential
targets for intervention. Compared to traditional bivariate
or multivariate approaches, network analysis may, there-
fore, offer a more comprehensive and dynamic understand-
ing of the cognitive architecture of the populations in
question and identify potential clusters of constructs and
the central component(s) amongst them.

Recently, there has been an increasing number of studies
that adopt network analysis to understand the underlying
mechanisms of criminal behaviors (e.g., Verkade et al.,
2023; Zhang et al., 2022). However, only a few studies
made use of the network comparison test (NCT) to
examine the differences in network properties (i.e.,
network structure, network connectivity, edge weight, and
node centrality) between subpopulations. Among the few
that adopted NCT, Van den Berg et al. (2020) made com-
parisons between different types of sex offenders, Tsang
et al. (2020) compared offenders with different levels of
risk, and Verkade et al. (2023) examined the differences
between non-offenders and offenders. To further elucidate
the mechanisms of what contributes to first-time conviction
and recidivism, there is value in comparing the network
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properties between non-offenders, first-time offenders, and
repeated offenders.

Current study

Taken together, past literature suggests some aspects of
cognitive and attitudinal factors might represent crimino-
genic needs that explain the differences between high-
and low-risk adults in general. To further elucidate the dif-
ferential criminogenic needs in emerging adulthood, in this
study we compared male incarcerated emerging adults
between the ages of 18 and 23, including both first-time
and repeated offenders, and university students of the
same age with no record of a criminal conviction. We com-
pared their criminal sentiments, attitudes toward substance
abuse, aggression, and social problem-solving skills. The
moderation role of triad membership and its correlation
with identification with criminal others were also tested.
We hypothesized that (a) there are differences in the
above constructs between the incarcerated young adults
and the university students and between first-time and
repeated offenders. We also hypothesized that (b) the differ-
ences between the first-time and repeated offenders were
moderated by triad (i.e., criminal organizations) affiliation,
and (c) triad affiliation was significantly associated with
identification with criminal others.

Moreover, this study explored the criminogenic network
among university students, first-time offenders, and
repeated offenders. The interrelationships, cluster-to-cluster
connectivity, and the centrality of the criminogenic needs
were estimated using network analysis. We also compared
the aforementioned network properties across the three
groups to further examine the differences in criminogenic
needs from a network perspective. The question we
sought to answer was whether the cognitive criminogenic
needs were connected differently (i.e., more loosely con-
nected) in the university population than its forensic coun-
terparts, such that the presence of particular risk factors was
less likely to activate the relatively closely related pro-
criminal attitudes or cognitions, thereby mitigating the
possibility of coactivation in the surrounding yet loosely
connected constructs. This allows us to infer factors that
contribute to the resilience against criminal conviction.
By the same token, we also sought to learn whether the
forensic population network was constituted of more
closely connected pro-criminal attitudes and conditions,
rendering higher susceptibility and elevated coactivation
of the constructs upon exposure to triggering events.

Method

Participants

In line with Epskamp et al. (2017), a stable network analysis
requires as many observations as the number of parameters.

In the current network with 13 nodes, it requires at least 91
participants (13 nodes + 13 X 12/2 possible interactions).

Forensic and university student data were collected from
the Hong Kong Correctional Services Department (CSD)
and the University of Hong Kong, respectively, from
2015 to 2017. Ethics approval was received by the two
institutions before the data were collected and analyzed.

The CSD sample consisted of 430 respondents. At the
time of admission, their age range was 16 to 23 (M=
19.52, SD=1.19). They were all male, and 205 of them
were first-time offenders. The university sample consisted
of 502 respondents, 27% of whom were male. The age
ranged from 17 to 30 (M =19.26, SD =1.72). To minimize
demographic heterogeneity for the purpose of meaningful
comparison, in the current study, we only included male
participants between the ages of 18 and 23 in our analyses.
The final sample for analyses included 183 first-time offen-
ders (Mo, =19.61, SD,,,=1.10), 214 repeated offenders
(Mg =19.78, SD,o,=1.06), and 113 university partici-
pants (Mg, =19.59, SD,,, =1.50).

Procedures

CSD sample. Participation was voluntary, and written
consent was obtained from all respondents. Self-report
questionnaires were distributed by prison officers and
research assistants. For offenders with limited literacy, the
self-report questionnaire was administered in an audio
format by a tape recorder. An attention check item was
included in the questionnaire for quality control. Ten parti-
cipants with straight-lining responses detected by the R
package careless were excluded from the analysis to
ensure data quality.

University sample. Undergraduate students were recruited
through a participant pool system and mass email in 2015.
All participating students were asked to complete an online
questionnaire in either English or Traditional Chinese of their
choice. Once completed, students would receive either
course credits or a monetary compensation of $30 HKD
(~$3.9 USD) for their participation. Two attention check
items were included in the questionnaire. Participants had to
report whether they have ever committed a crime, and the
number of convictions (including non-admission crimes). All
participants in the university sample reported no conviction,
indicating the entire university sample were non-offenders.
Participants who failed to check the correct answer to either
item were removed from the analysis. Nine participants with
straight-lining responses detected by the R package careless
were excluded from the analysis to ensure data quality.

Measures

Participants from the CSD sample and the university
sample responded to the same set of measures. The criminal
sentiments, including criminal attitudes towards law-court-
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police (LCP), tolerance for law violation (TLV), and iden-
tification with criminal others (ICO), were measured with
the Criminal Sentiments Scale-Modified (CSS-M; Simourd,
1997). Thoughts and attitudes toward substance abuse
were measured by Attitudes towards Drug Abuse (ADA),
which was developed based on the McMullan Addiction
Thoughts Scale (McMullin & Gehlhaar, 1990). Physical
aggression (PA), verbal aggression (VA), anger (AG),
and hostility (HT) were measured by the Aggression
Questionnaire (Buss & Perry, 1992). Lastly, positive problem
orientation (PPO), negative problem orientation (NPO),
rational problem solving (RPS), impulsiveness/carelessness
style (ICS), and avoidant style (AS) were measured by
the Social Problem solving Inventory-Revised (SPSI-R;
D’Zurilla et al., 1996).

Statistical analysis

All statistical analyses were completed using Jamovi and R
(Version 4.1.0; R Core Team, 2021). Group comparisons
between the forensic sample and the university sample on
the demographics and target variables were conducted
with Welch’s t-test. Comparisons between non-offenders,
first-time offenders, and repeated offenders were conducted
with Felch’s one-way ANOVA and Tukey post hoc test
when homogeneity and normality assumptions were met.
When not, Kruskal-Wallis one-way ANOVA and Dwass—
Steel-Critchlow—Fligner post hoc test were used. Two-way
ANOVA was used to compute the differences between non-
offenders and two types of offenders, moderated by triad
membership. A point-biserial correlation test was used to
examine the relationship between triad membership and
ICO. The current analyses were performed based on scales
and subscales with dropped items to improve internal consist-
ency (Table S1). Another version of analyses computed with
complete items is reported in Supporting Information
Table S6 to Table S8. The R codes are available on Open
Science Framework (https:/osf.io/sp3yk/?view_only=a96
431391b7b47a4b8ebd07b05{f359).

Network analysis

Three partial correlation networks were estimated,
namely the university student network, first-time-
offender network, and repeated-offender network. For
all networks, the bootnet package was used to estimate
the network structures. The networks were estimated
with the Extended Bayesian Information Criteria
(EBIC) model selection and regularized with the graph-
ical Least Absolute Shrinkage and Selection Operator
(LASSO) algorithm. The EBIC tunning parameter
(gamma) is set to 0.05. To further investigate the
network structure, the spinglass community detection
algorithm from the R package igraph was used to identify
the community within each network. To quantify the

functional role of each node in the networks, the expected
influence and bridge expected influence of each node
were computed using R package ggraph and network-
tools, respectively.

The network robustness and stability were examined
by nonparametric and case-dropping bootstraps with
10,000 iterations using the bootnet package. The stabil-
ity analyses consisted of an edge-weight difference test,
a centrality difference test, an edge-weight accuracy test,
and correlation stability (CS) coefficients. Stable cen-
trality metrics should have CS-coefficient not lower
than 0.25 and preferably higher than 0.5 (Epskamp
et al., 2017).

The network comparisons between the university student
network, the first-time-offender network, and the repeated-
offender network were performed by the NCT function of
the R package networkComparisonTest. The differences
between networks were estimated with 10,000 iterations
and Bonferroni—-Holm correction. Comparisons across net-
works were made in terms of (a) network structure invari-
ance, (b) global strength invariance, (c) edge strength
invariance, and (d) centrality invariance.

For a more detailed description of the participants’
demographics, measures, and statistical analysis, see the
Supporting Information.

Results

The comparisons in demographics between forensic and
university samples, network stability results, and topo-
logical overlap checks of the three estimated networks are
presented in Supporting Information.

Comparisons between forensic and university
samples

Criminal attitudes, aggression, and social problem solving. The
independent sample #-test results that compared the
forensic sample and the university sample across all
measures are summarized in Table 1. Considering the
sum-score of CSSM, the forensic sample showed signifi-
cantly higher general criminal attitude over the univer-
sity sample with a large effect size. Consistent
differences with large effect sizes between the two
groups were found in the subscales. The LCP, TLV,
and ICO were significantly higher in the forensic
sample than the university sample. Regarding drug
issues, the forensic sample expressed a significantly
more liberal view toward drug abuse to a large extent
compared with the university sample.

In terms of aggression, the forensic sample showed a sig-
nificantly higher level of general aggression, physical
aggression, and anger with a large effect size. Yet, the
levels of verbal aggression and hostility were significantly
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higher in the forensic than in the university sample with a
small-to-moderate effect size.

Comparisons between non-offenders, first-time
offenders, and repeated offenders

Group differences are summarized in Table 1. There
were significant and large differences across the three
groups in terms of the sum-score of CSSM and the
three subscale scores. Pairwise comparison post hoc
tests showed that first-time offenders and repeated
offenders were significantly higher in CSSM-sum
score, LCP, TLV, and ICO, as compared with non-
offenders. However, there were no significant differ-
ences between first-time and repeated offenders regard-
ing the sum-score of CSSM and its subscale. Similarly,
there were significant differences with large effect sizes
in ADA across three types of offending history. Whilst
the first-time and repeated offenders showed signifi-
cantly more liberal views toward drug abuse as com-
pared with non-offenders, there was no significant
difference between first-time and repeated offenders.

Regarding aggressiveness, there were significant
differences with large effects across the three groups in
terms of the sum-score of Aggression Questionnaire,
physical aggression, and anger. Also, there were signifi-
cant differences with small-to-moderate effect size
across the three groups in verbal aggression and hostility.
Pairwise comparison post hoc tests revealed that first-time
and repeated offenders were significantly higher than
non-offenders in Aggression Questionnaire sum-score,
physical aggression, anger, and hostility. While there
was no significant difference between non-offenders and
first-time offenders in verbal aggression, repeated offen-
ders reported significantly higher levels of verbal aggres-
sion than non-offenders. Lastly, there was no significant
difference between first-time and repeated offenders
regarding Aggression Questionnaire sum-score and its
subscales.

Comparisons between first-time and repeated
offenders, moderated by triad background

No main effect of triad membership on criminal attitudes,
aggressions, and social problem solving was found. The
two-way (offending history by triad membership) ANOVA
results that compared first-time and repeated offenders, mod-
erated by triad background, are summarized in Supporting
Information Table S2. No group-by-membership interaction
effect was found in criminal attitudes, aggressions, or social
problem solving.

To further examine the role of triad background in first-
time and repeated offenders, point-biserial correlation test
results indicated that there was no significant relationship

between triad background and ICO in first-time offenders
(r(166) = —.068, p=.385) or repeated offenders ((205) =
—.040, p=.569).

University student network

Network estimation. The regularized GGM network struc-
ture of the university sample is presented in Figure 1(a).
The strongest edges appear between rational problem
solving and positive problem orientation, followed by avoi-
dant style and negative problem orientation. The spinglass
community detection algorithm confirmed that the univer-
sity student network was a disconnected network. As
such, no community was identified from the network.

Centradlity. Given that the university student network was a
disconnected network, there was no identified commu-
nity; thus, bridge expected influence was unavailable.
The expected influence indices of all nodes are presented
in Figure 2(a). Anger and avoidant style shared the
highest expected influence, followed by physical aggres-
sion. LCP had the lowest expected influence among all
nodes.

First-time-offender network

Network estimation. The regularized GGM network struc-
ture of the first-time offenders is presented in Figure 1(b).
The strongest edges appear between Positive problem
orientation and Rational problem solving, followed by
LCP and TLV. The spinglass community detection algo-
rithm identified four communities. The network consists
of the criminal attitudes community (i.e., LCP, TLV,
ICO, ADA), aggression community (i.e., physical aggres-
sion, verbal aggression, anger, hostility), adaptive
problem solving (i.e., positive problem orientation, rational
problem solving), and maladaptive problem solving (i.e.,
negative problem orientation, impulsiveness/carelessness
style, avoidant style).

Centrality. The bridge expected influence indices of all
nodes in the first-time-offender network are presented in
Figure 3(a). Physical aggression and verbal aggression
shared the highest bridge expected influence, followed by
impulsiveness/carelessness style and ICO, whereas nega-
tive problem orientation had the lowest bridge expected
influence. Moreover, the expected influence indices of all
nodes in the network are presented in Figure 2(b). TLV
also had the highest expected influence, followed by hostil-
ity. Again, LCP had the lowest expected influence among
all nodes.
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Figure |. Network estimations of the university, first-time-offender, and repeated-offender networks.

Note: (a) University student network estimation; (b) first-time-offender network estimation; (c) repeated-offender network estimation.
Grouping of variables in the first-time-offender network and the repeated-offender network was based on spinglass community
detection algorithm. Since spinglass community detection was not available in the disconnected university student network, grouping of
variables in the university student network was based on the grouping from the first-time-offender and repeated-offender networks, for
the ease of comparison. Blue edges represent positive partial correlation. Red edges represent negative partial correlation. Width of
the edge reflects the strength of the relationships.
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(a) Bridge Expected Influence (1-step) (b) Bridge Expected Influence (1-step)
ADA- ADA -
AG - AG -
AS - AS -
HT - HT -
ICO- ICO-
ICS - ICS-
LCP - LCP -
NPO - NPO -
PA - PA -
PPO - PPO -
RPS- RPS-
TLV - TLV -
VA- VA-

4 6 1' - 6 : b

Figure 2. Expected influence of university, first-time-offender, and repeated-offender networks.

Note: (a) University student network expected influence; (b) first-time-offender network expected influence; (c) repeated-offender
network expected influence. VA = verbal aggression; TLV = tolerance for law violation; RPS = rational problem solving; PPO = positive
problem orientation; PA = physical aggression; NPO = negative problem orientation; LCP = law-court-police attitude;

ICS = impulsiveness/carelessness style; ICO = identification with criminal others; HT = hostility; AG =anger; AS =avoidant style;
ADA = attitudes towards drug abuse.

(a) Expectedinfluence (b) Expectedinfluence (C) ExpectedIinfluence
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Figure 3. Bridge expected influence first-time-offender and repeated-offender networks.

Note: (a) First-time-offender network bridge expected influence; (b) repeated-offender network bridge expected influence.

ADA =attitudes towards drug abuse; AG =anger; AS =avoidant style; HT = hostility; |ICO =identification with criminal others;

ICS = impulsiveness/carelessness style; LCP = law-court-police attitude; NPO = negative problem orientation; PA = physical aggression;
PPO = positive problem orientation; RPS = rational problem solving; TLV = tolerance for law violation; VA = verbal aggression.
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Repeated-offender network

Network estimation. The regularized GGM network struc-
ture of the repeated offenders is presented in Figure 1(c).
The strongest edges appear between rational problem
solving and positive problem orientation, LCP and TLV,
as well as negative problem orientation and avoidant
style. The spinglass community detection algorithm identi-
fied four communities with the same grouping of variables
as in the first-time-offender network. The network consists
of criminal attitudes community (i.e., LCP, TLV, ICO,
ADA), aggression community (i.e., physical aggression,
verbal aggression, anger, hostility), adaptive problem solving
(i.e., positive problem orientation, rational problem solving),
and maladaptive problem solving (i.e., negative problem
orientation, impulsiveness/carelessness style, avoidant style).

Centrality. The bridge expected influence indices of all
nodes in the repeated-offender network are presented in
Figure 3(b). ICO had the highest bridge expected influence,
followed by ADA and avoidant style. Moreover, the
expected influence indices of all nodes in the network are
presented in Figure 2(c). TLV had the highest expected
influence, followed by anger. In addition, positive
problem orientation had the lowest expected influence
among all nodes.

Network comparisons

A summary of network results is presented in Table 2. Four
aspects were used to evaluate the differences between the uni-
versity student, first-time offender, and repeated-offender net-
works. First, the network structure invariance test revealed that

Table 2. Summary of major network results.

Network
University First-time  Repeated
Student Offender  Offender
Highest bridge NPO*>® PPO* HT ICO
expected influence
Highest expected NPO HT*c TLV
influence
Network structure Sparse® Dense® Dense®
Network connectivity 3.907¢ 6.043¢ 5.803¢

HT = hostility; ICO = identification with criminal others; NPO = negative
problem orientation; PPO = positive problem orientation; TLV = tolerance
for law violation.

*There was significant difference in centrality between university students
and first-time offenders (p <.05).

®There was significant difference in centrality between university students
and repeated offenders (p <.05).

“There was significant difference in centrality between first-time offenders
and repeated offenders (p <.05).

4=*Within a row, those without a common superscript differ (p <.05).

the university student network had significant maximal edge-
weight differences as compared with the first-time-offender
(M =.384, p=.009) and the repeated-offender network
(M =.421, p=.001), while no difference was obtained
between first-time and repeated-offender networks (M =.183,
p=.443).

Second, the global strength invariance test indicated no
significant difference in overall network connectivity
between the university student network (global strength
=3.171), the first-time-offender network (global strength
=5.634), and the repeated-offender network (global
strength = 5.438).

Third, edge invariance test revealed that the edge
between LCP and TLV, hostility and negative problem
orientation, as well as positive problem orientation and
impulsiveness/carelessness style, showed significantly
stronger edge weight in the first-time and repeated-offender
network than in the university student network. Meanwhile,
the edge between negative problem orientation and
rational problem solving was significantly stronger in
the university student network than in the first-time and
repeated-offender network. No significant edge invari-
ance was identified between the first-time and repeated-
offender networks.

Fourth, centrality invariance test showed that LCP, TLV,
positive problem orientation, negative problem orientation,
rational problem solving, impulsiveness/carelessness style,
and hostility had significantly lower expected influence in
the university student network than in the first-time-offender
network. However, no significant centrality invariance was
identified between the non-offender network and repeated-
offender network, as well as between the first-time-offender
network and the repeated-offender network.

Other details of the network comparison test results
are summarized in Supporting Information Tables S3
to SS.

Discussion

This study examined the mean and network differences
between incarcerated youths and same-age university stu-
dents in terms of criminal sentiments, drug abuse attitudes,
aggression, and social problem-solving style. The results
revealed significant differences in all observed crimino-
genic needs between forensic and university samples, but
there was no significant difference between first-time and
repeated offenders. Triad membership did not moderate
these differences.

Network analyses revealed the interrelationships between
criminogenic needs among university students, first-time,
and repeated offenders. Network comparison tests revealed
invariance in network structure, several edge weights, and
node centrality between the three networks, which suggest
potential shifts in the functional role of criminogenic needs
across the three populations.
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Comparisons between forensic and university
samples

Group differences between forensic and university
samples were obtained on all the criminogenic needs
included in this study. Not surprisingly, the forensic
sample displayed a higher level of criminal sentiments,
drug abuse attitudes, and aggression. These findings
are consistent with the literature on criminal behaviors,
in which offenders are characterized with a higher
level of criminogenic needs as compared with non-
offenders, such as antisocial cognitions, and aggression-
related personality traits (e.g., Banse et al., 2013; Grieger
& Hosser, 2013; Skeem et al., 2014). Moreover, our
findings also provide support to Chan’s (2019) results,
which found that pro-criminal attitudes, deviant peer
influences, liberal views toward drug abuse, and aggres-
siveness are related to offending. As highlighted by
Taxman and Caudy (2015), individuals characterized
by a high level of criminogenic needs and lifestyle desta-
bilizers showed greater likelihood to offend, regardless
of level of static risk. Thus, the current results provide
further support for the notion that criminogenic needs
can form a valid and reliable psychological profile of
offenders.

Comparisons between university students, first-time
offenders, and repeated offenders

This study segmented the forensic sample into first-time
and repeated offenders, and compared between three
samples on criminal sentiments, drug abuse attitudes, and
aggression. No significant difference between first-time
and repeated offenders was found. Inconsistent with
Rajan and D’Souza’s (2018) findings that repeated offen-
ders manifested higher levels of criminogenic needs than
first-time offenders, our results showed that the two
groups possessed similar levels of criminogenic needs.
The current results suggest that not only repeated offenders
but also first-time offenders require considerable attention if
efforts were to be made in intervening in their criminogenic
needs.

The non-differentiable level of criminogenic needs
between first-time and repeated offenders may provide
hints to the possible mechanism of conviction among
young male offenders. According to the cumulative risk
framework, criminal acts are the result of accumulated
risk, including psychological and physiological predisposi-
tions and environmental adversities (Savolainen et al.,
2018). As such, when people accumulate a certain level
of risk, they are highly prone to offending, regardless of
conviction history. In the context of this study, both first-
time and repeated offenders accumulated similar and high
levels of criminogenic needs, resulting in offending
behaviors.

The role of triad membership

Contrary to our prediction, triad membership had neither
main nor interaction effects on the outcome variables and
no significant relationship with ICO. In other words, first-
time and repeated offenders showed the same level of crim-
inogenic needs, regardless of triad affiliations. Although it
is well documented that triad membership is intimately
linked to conviction and reconviction (MacRae et al.,
2011; Pyrooz et al., 2015), our results suggest that triad
membership does not exert a significant effect on young
male offenders’ criminogenic needs. In addition, triad
affiliations may only provide a platform to commit crime
more accessibly, in which people with high criminogenic
needs tend to offend and reoffend, regardless of the exist-
ence of attachments with any delinquent organization.

The nonsignificant effects of offending history and triad
membership on the predisposing factors further strengthen
the position that repeated offenders are not on a more
extreme end of the criminogenic needs continuum as com-
pared to first-time offenders. Given the high similarity
between first-time and repeated offenders and a clear
boundary between non-offenders and offenders, these
results cohere with Sorge et al. (2015) that offenders may
be separable from the continuum of antisocial behaviors
among the university sample. On the other hand, it is also
possible that the criminogenic needs included in this
study have limited capacity in differentiating first-time
and repeated offenders, as they may only capture the con-
tinuum of antisocial behaviors in the university sample,
which can be helpful in identifying potential offenders.
The findings also favor the dispositional theories of
crime, as the fundamental differences between offenders
and non-offenders were identified, while first-time and
repeated offenders are indistinguishable. From the perspec-
tive of strain theory, the fundamental differences between
offenders and non-offenders may result from the vast differ-
ences in life circumstances (Agnew & White, 1992), while
offenders, regardless of conviction history, share similar life
circumstances that cultivate similar attributes, thereby
making first-time and repeated offenders less distinguish-
able from the psychological profile.

Network structure comparisons

Apart from differences in the level of criminogenic needs,
this study investigated the interrelationships between the
criminogenic needs of the three groups from a network per-
spective. The identified four communities were identical
across the first-time and repeated-offender networks.
Although no community can be statistically identified in
the university student network given its disconnected
nature, the university student network showed a similar
pattern of connections with the forensic networks’ intra-
community connections. In general, all of the variables
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were grouped in a way that was consistent with their theor-
etical construct. Since attitudes toward drug abuse can
reflect openness to the use of illegal substances (Wolff
et al., 2013), it was intuitive that it was grouped into the
criminal attitude community with other three criminal sen-
timents, the four types of aggression were grouped
together, and the five problem-solving styles were separated
into two communities in a way that match with their puta-
tively adaptive and maladaptive nature. That the groupings
of variables were identical across three networks reflects the
fact that the criminogenic needs are meaningfully con-
nected in the same pattern across two types of offenders.

The network structure invariance test revealed signifi-
cant structural differences between the university student
and first-time-offender networks, as well as the university
student and repeated-offender network, while no significant
structural differences were obtained between first-time and
repeated-offender networks. As compared with the two
offender networks, the university student network was dis-
connected and significantly sparser, in which there were
only a few weak positive bridging edges between subgraphs
(i.e., a group of connected nodes)." Such a sparse network is
similar to the resilient network of mental disorders pre-
sented by Borsboom (2017), in which a weakly connected
network is resilient because the symptoms are less likely
to be coactivated by external stimuli, and the symptoms
are less likely to become self-sustaining even after the
external stimuli are removed. In the university student
network, criminogenic needs within the same subgraph
may be coactivated, but not with criminogenic needs of
other subgraphs. In this vein, even when certain crimino-
genic needs were triggered among university students, it
is less probable that a series of cross-subgraphs of crimino-
genic needs become coactivated and self-sustaining to gen-
erate a strong intention to commit crimes or embedding
criminal intentions into other aspects of cognitive function-
ing, such as problem-solving styles.

While there were significant network structure invar-
iances between the three networks, no significant global
strength invariance was obtained. These patterns of rela-
tionships imply that the intra-community edge strengths
were highly similar across networks, and the combined
weights of the new bridging edges do not produce signifi-
cant differences in overall connectivity. Although there
were more edges in the first-time and repeated-offender net-
works than the university student network, the edge-weight
invariance test revealed that only four edges were signifi-
cantly different across the networks. Three out of the four
edges were bridging edges, which further supports the
notion that the coactivations of cross-community crimino-
genic needs are differentiating offenders from university
students. Meanwhile, the remaining edge between LCP
and TLV was significantly stronger in the first-time
offender and repeated-offender networks than in the univer-
sity student network. As such, the increased strength of

association between criminal attitudes may also character-
ize both first-time and repeated offenders.

Central nodes of networks

The centrality of the nodes in the three networks was com-
puted to examine the functional role of each node. In the
university student network, anger and avoidant style
shared the highest expected influence as compared to
other nodes. These results suggest that anger and avoidant
style were the central characteristics of non-offenders’
criminogenic network. However, the problem-solving
styles subgraph was not connected with the aggression
and criminal attitude subgraph. Such a pattern of results
suggested that possessing high criminal attitudes or aggres-
siveness may have limited or no influence on shaping
certain types of problem-solving styles, and the adoption
of either adaptive or maladaptive problem-solving styles
appears to have limited capacity in triggering criminal atti-
tudes and aggression. As a result, problem-solving styles,
different forms of aggression, and criminal attitudes are
unlikely to coactivate among university students, which
may suggest that different clusters of criminogenic needs
do not spill over and create strong motivations to commit
crimes.

In the first-time-offender network, physical and verbal
aggression shared the highest bridge expected influence,
while TLV and hostility held the top two highest expected
influences. These results suggest that first-time offenders
are characterized by intense violence and aggression,
while the TLV may play a role in normalizing the displays
of aggressive behaviors. The first-time-offender network
has numerous bridging edges, which suggests that activat-
ing one criminogenic need may lead to mass activations
of the entire network of criminogenic needs, resulting in
convictions. Notably, physical aggression and verbal
aggression were positively linked to various maladaptive
problem-solving strategies. As such, the display of aggres-
sion may be embedded into the problem-solving processes.
Additionally, the centrality invariance test revealed that
first-time offenders had significantly higher LCP, TLV,
hostility, positive problem orientation, negative problem
orientation, rational problem solving, and impulsiveness/
carelessness style than the university student network.
These results may further support the notion that criminal
attitudes, aggressions, and problem-solving styles are
more likely to coactivate among first-time offenders com-
pared with university students.

In the repeated-offender network, ICO obtained the
highest bridge expected influence, which then appeared to
be the central hub of criminogenic needs that connect
with nodes in different communities. ICO also had a posi-
tive edge with rational problem solving, which may
suggest that the decision to attached to deviant peers
involves deliberate considerations, such as avoiding peer
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victimization and social alienation (Rudolph et al., 2014).
On the other hand, ICO had no significant relationship
with triad membership, which suggests that emotional
attachment with criminals, as measured by ICO, and mere
gang membership are not necessarily tied and that the
former is potentially a more central predictor of recidivism
than membership per se. This assertion, of course, warrants
further investigation. ICO also had the strongest connection
with TLV, and TLV was the node with the highest expected
influence but the lowest bridge expected influence. These
results suggest that TLV may not be responsible for coacti-
vating other criminogenic needs but acts as a backbone of
executing criminal behaviors, especially with deviant
peers. In this vein, the criminal behaviors of repeated offen-
ders may be largely influenced by deviant social relations
and openness towards convictions.

Similarities and differences between first-time and
repeated offenders

While profound differences were found between offenders
and non-offenders, little differentiation was identified
between first-time and repeated offenders. Such results
may imply the networks of criminogenic needs can capture
the tendency to offend, but little can be shown about the ten-
dency to reoffend. Both types of offenders showed a network
with multiple bridging edges, which suggests that convic-
tions, regardless of quantities of convictions, can be driven
by a densely positively connected criminogenic network.
Meanwhile, both first-time and repeated offenders had a
high expected influence in TLV, which may suggest that
the rationalization and openness to law-breaking are import-
ant factors for convictions and reconvictions.

On the other hand, it appears that there was a shift in the
relative importance of criminogenic needs across first-time
offenders and repeated-offender networks. The mechanisms
of criminal behaviors among first-time offenders were char-
acterized by strong violence, whereas repeated offenders
were characterized by identification with criminal others.
These findings highlight the importance of addressing the
strong aggressive impulses for preventing first conviction,
and the cruciality of addressing the emotional attachment
with criminal social relations for preventing recidivism.
Unfortunately, given that four aspects of the network com-
parison test revealed no significant difference, there is scant
evidence to distinctly differentiate between first-time and
repeated offenders in the current study. Thus, such claims
warrant further investigations.

Implications

To the best of our knowledge, this is the first study compar-
ing the networks of criminogenic needs between university
students, incarcerated first-time offenders, and incarcerated
repeated offenders. A major finding of this study was the

existence of inter-community (cross-clusters) connections
between criminogenic needs that appear to differentiate
offenders from university students. Moreover, we captured
potential shifts between first-time and repeated offenders in
central criminogenic needs from aggressive behaviors to
identification with criminal others. Meanwhile, interven-
tions targeting the inter-community connections between
criminogenic needs, as well as the central criminogenic
needs of each type of offender, may be more effective, but
more replications and longitudinal studies are required to
confirm these relationships and changes. Altogether, the
current findings provide important insights for assessment
accuracy and treatment directions for criminal behaviors.

Limitations and future directions

Despite the important theoretical and practical implications,
this study has some limitations. First, there is limited infor-
mation about offenders’ backgrounds, especially the type of
offence that led to their incarceration. Although the current
study captured the general trend and differences between
offenders and university students, the findings may not be
applicable to offenders with different types of offense.
We did not have information regarding whether the offen-
ders had completed the sentence at the time of responding
to the survey, and any psychological interventions received
during the course of sentence. Furthermore, we were unable
to statistically account for the offenders’ demographic vari-
ables, such as educational level, socioeconomic status, and
family background, as such information was not available.
Given that different static risk factors and psychological
interventions may have strong impacts on offenders’ psy-
chological profiles, the current findings need to be inter-
preted cautiously.

Second, the small and disproportionate sample size may
restrict the power of the network results and increase the
chance of having false negative results. With a regularized
network and several statistical adjustments, it is likely that
our findings captured the existence of genuine relationships
at the expense of a higher false negative rate, but the
strength of the associations warrants cautious interpretation.
In addition, some variables included in our study suffer
from the problem of topological overlap (see Supporting
Information, pp. S21, S28, S35). Although the variables
are conceptually different, many of them are statistically
similar, which requires special attention to the interpreta-
tions of detected associations, especially the intra-
community relationships.

Third, the cross-sectional nature of this study hinders us
from drawing inferences regarding the directionality
between different criminogenic needs and criminal beha-
viors. It remains uncertain whether the observed crimino-
genic needs are characteristics of offenders, predictors of
convictions and reconvictions, or psychological outcomes
of offending. Thus, future longitudinal studies with larger
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sample sizes on the transition processes from non-offenders
to first-time offenders and repeated offenders are needed.

Lastly, the study may suffer from sampling biases.
Regarding the incentive differences, the university students
received research compensation (i.e., monetary reward or
course credits) while the forensic sample did not receive
any form of incentive, which may contribute to potential
volunteer bias. In addition, given that this study heavily
relied on self-reported information, potential self-report
biases need to be considered.

Conclusion

This study endeavors to enrich the discussion of the nature
of criminal behaviors by comparing the psychological
profile between young non-offenders, first-time offenders,
and repeated offenders. The results reveal that incarcerated
offenders manifest a significantly higher level of crimino-
genic needs, and the network analyses revealed that they
had more cross-community connections between crimino-
genic needs as compared with university students, while
the boundary between first-time and repeated offenders is
relatively blurry. These results underscore potential shifts
in the functional roles of criminogenic needs. Preventive
and intervention efforts can consider emphasizing on first-
time offenders’ aggressive behaviors, and repeated offen-
ders’ criminal social networks.
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Note

1. The term “subgraph” refers to a subgroup of connected nodes
within a network, which resemble the term “community.”
Although no community can be statistically identified by the
spinglass community detection algorithm, the university
student network showed four combinations of subgraphs that

were identical with the communities in the forensic network.
Thus, to ease readability, the term “subgraph” is mentioned
when describing the group of connected nodes in the university
student network that were identical with the “community” in
the forensic networks.

References

Agnew, R., & White, H. R. (1992). An empirical test of general
strain theory. Criminology; An Interdisciplinary Journal,
30(4), 475-500. https:/doi.org/10.1111/j.1745-9125.1992.
tb01113.x

Allen, J. J., Anderson, C. A., & Bushman, B. J. (2018). The
general aggression model. Current Opinion in Psychology,
19, 75-80. https:/doi.org/10.1016/j.copsyc.2017.03.034

Andrews, D. A., & Bonta, J. (2010). The psychology of criminal
conduct (5th ed.). Routledge.

Andrews, D. A., Bonta, J., & Hoge, R. D. (1990). Classification
for effective rehabilitation. Criminal Justice and Behavior,
17(1), 19-52. https:/doi.org/10.1177/0093854890017001004

Andrews, D. A., Bonta, J., & Wormith, J. S. (2011). The
risk-need-responsivity (RNR) model. Criminal Justice and
Behavior, 38(7), 735-755. https://doi.org/10.1177/00938548
11406356

Banse, R., Koppehele-Gossel, J., Kistemaker, L. M., Werner, V.
A., & Schmidt, A. F. (2013). Pro-criminal attitudes, interven-
tion, and recidivism. Aggression and Violent Behavior,
18(6), 673-685. https:/doi.org/10.1016/j.avb.2013.07.024

Bonta, J., & Andrews, D. A. (2007). Risk—-need-responsivity
model for offender assessment and rehabilitation.
Rehabilitation, 6(1), 1-22. ISBN: 978-0-662-05049-0

Borsboom, D. (2017). A network theory of mental disorders.
World Psychiatry, 16(1), 5-13. https:/doi.org/10.1002/wps.
20375

Borsboom, D., & Cramer, A. O. J. (2013). Network analysis: An
integrative approach to the structure of psychopathology.
Annual Review of Clinical Psychology, 9(1), 91-121. https:/
doi.org/10.1146/annurev-clinpsy-050212-185608

Brantingham, P. J., & Faust, F. L. (1976). A conceptual model of
crime prevention. Crime and Delinquency, 22(3), 284-296.
https:/doi.org/10.1177/001112877602200302

Brezina, T. (2017). General strain theory (pp. 1-22). Oxford
Research Encyclopedia of Criminology and Criminal
Justice. https:/doi.org/10.1093/acrefore/9780190264079.013.
249

Buss, A. H., & Perry, M. (1992). The aggression questionnaire.
Journal of Personality and Social Psychology, 63(3), 452—459.
https:/doi.org/10.1037/0022-3514.63.3.452

Cauffman, E., Gillespie, M. L., Beardslee, J., Davis, F. C.,
Hernandez, M. H., & Williams, T. (2023). Adolescent
contact, lasting impact? Lessons learned from two longitudinal
studies spanning 20 years of developmental science research
with justice-system-involved youths. Psychological Science
in the Public Interest, 24(3), 133-161. https:/doi.org/10.
1177/15291006231205173

Chan, H. C. (2019). Violent offending, nonviolent offending, and
general delinquency: Exploring the criminogenic risk factors of
Hong Kong male and female adolescents. International
Journal of Offender Therapy and Comparative Criminology,
65(9), 975-998. https:/doi.org/10.1177/0306624X19881917


https://orcid.org/0000-0003-2616-5199
https://orcid.org/0000-0003-2616-5199
https://doi.org/10.1111/j.1745-9125.1992.tb01113.x
https://doi.org/10.1111/j.1745-9125.1992.tb01113.x
https://doi.org/10.1111/j.1745-9125.1992.tb01113.x
https://doi.org/10.1016/j.copsyc.2017.03.034
https://doi.org/10.1016/j.copsyc.2017.03.034
https://doi.org/10.1177/0093854890017001004
https://doi.org/10.1177/0093854890017001004
https://doi.org/10.1177/0093854811406356
https://doi.org/10.1177/0093854811406356
https://doi.org/10.1177/0093854811406356
https://doi.org/10.1016/j.avb.2013.07.024
https://doi.org/10.1016/j.avb.2013.07.024
https://doi.org/10.1002/wps.20375
https://doi.org/10.1002/wps.20375
https://doi.org/10.1002/wps.20375
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1177/001112877602200302
https://doi.org/10.1177/001112877602200302
https://doi.org/10.1093/acrefore/9780190264079.013.249
https://doi.org/10.1093/acrefore/9780190264079.013.249
https://doi.org/10.1093/acrefore/9780190264079.013.249
https://doi.org/10.1037/0022-3514.63.3.452
https://doi.org/10.1037/0022-3514.63.3.452
https://doi.org/10.1177/15291006231205173
https://doi.org/10.1177/15291006231205173
https://doi.org/10.1177/15291006231205173
https://doi.org/10.1177/0306624X19881917
https://doi.org/10.1177/0306624X19881917

Tang et al.

15

Chan, H. C, Lo, T. W., & Zhong, L. Y. (2016). Identifying the
self-anticipated reoffending risk factors of incarcerated male
repeat offenders in Hong Kong. The Prison Journal, 96(5),
731-751. https:/doi.org/10.1177/0032885516662640

Chui, W. H., & Cheng, K. K. Y. (2017). Criminal sentiments and
behaviours among young people in Hong Kong. International
Journal of Adolescence and Youth, 22(1), 57-67. https:/doi.
org/10.1080/02673843.2013.875479

Chui, W. H., & Khiatani, P. V. (2018). Delinquency among
members of Hong Kong youth street gangs: The role of the
organizational structures of gangs and triad affiliations.
International Journal of Offender Therapy and Comparative
Criminology, 62(9), 2527-2547. https:/doi.org/10.1177/
0306624X17730616

Craig, L. A., Gannon, T. A., & Dixon, L. (2013). What works in
offender rehabilitation: An evidence-based approach to
assessment and treatment. Wiley-Blackwell.

Curran, J., & Bull, R. (2009). Ross programme: Effectiveness with
young people in residential childcare. Psychiatry, Psychology
and Law, 16(supl), S81-S89. https:/doi.org/10.1080/
13218710802242029

Dadgardoust, L., Palermo, A. M., Harkins, L., Abracen, J., &
Looman, J. (2022). Comparing distorted cognitions among
university students and individuals convicted of sexual
offences. Journal of Sexual Aggression, 28(3), 348-360.
https:/doi.org/10.1080/13552600.2021.2024287

De Ribera, O. S., Trajtenberg, N., & Cook, S. (2021). Executive
functioning among first time and recidivist inmates in
Uruguay. Applied Neuropsychology. Adult (Print),
29(5), 1242-1249. https:/doi.org/10.1080/23279095.2020.
1864634

D’Zurilla, T. J., Nezu, A. M., & Maydeu-Olivares, A. (1996).
Manual for the social problem solving inventory—revised
(SPSI-R). Multi-Health Systems, Inc.

Epskamp, S., Borsboom, D., & Fried, E. I. (2017). Estimating psy-
chological networks and their accuracy: A tutorial paper.
Behavior Research Methods, 50(1), 195-212. https:/doi.org/
10.3758/s13428-017-0862-1

Gilbert, F., Daffern, M., Talevski, D., & Ogloft, J. R. (2013). The
role of aggression-related cognition in the aggressive behavior
of offenders: A general aggression model perspective.
Criminal Justice and Behavior, 40(2), 119-138. https:/doi.
org/10.1177/0093854812467943

Grieger, L., & Hosser, D. (2013). Which risk factors are really pre-
dictive? Criminal Justice and Behavior, 41(5), 613-634.
https:/doi.org/10.1177/0093854813511432

Griffith, R., Nowalis, S., & Monroe-Gulick, A. (2024). Executive
functioning and offending behavior: An updated
meta-analysis. Criminal Justice and Behavior, 51(4), 528—
551. https:/doi.org/10.1177/00938548231225260

Hayes, S. (2019). Treatment for social problem solving and crim-
inal thinking. In The Wiley Handbook on what works for offen-
ders with intellectual and developmental disabilities: An
evidence-based approach to theory, assessment, and treatment
(pp. 327-340). John Wiley & Sons Ltd. https://doi.org/
10.1002/9781119316268.ch17

Henwood, K. S., Chou, S., & Browne, K. D. (2015). A systematic
review and meta-analysis on the effectiveness of CBT informed
anger management. Aggression and Violent Behavior, 25,
280-292. https:/doi.org/10.1016/j.avb.2015.09.011

Hirschi, T. (1969). Causes of delinquency. University of
California Press.

Katsiyannis, A., Whitford, D. K., Zhang, D., & Gage, N. A.
(2018). Adult recidivism in United States: A meta-analysis
1994-2015. Journal of Child and Family Studies, 27(3),
686-696. https:/doi.org/10.1007/s10826-017-0945-8

Lau,J. S. F., Hung, S. W., & Kwong, E. Y. W. (2020). The role of
social problem solving, criminal attitude, and ADHD in
aggression among incarcerated youth in Hong Kong.
International Journal of Offender Therapy and Comparative
Criminology, — 64(4), 396-416. https:/doi.org/10.1177/
0306624X19881931

MacRae, L. D., Bertrand, L. D., Paetsch, J. J., & Hornick, J. P.
(2011). Relating risk and protective factors to youth reoffend-
ing: A two-year follow-up. International Journal of Child,
Youth and Family Studies, 2(2.1), 172-196. https:/doi.org/
10.18357/ijcyfs22.120117705

McBride, D. C., & McCoy, C. B. (1993). The drugs—crime

relationship: An analytical framework. The Prison
Journal,  73(3), 257-278.  https:/doi.org/10.1177/
0032855593073003002

McGuire, J., & Priestley, P. (1995). Reviewing “what works”:
Past, present and future. John Wiley & Sons.

McMullin, R. E., & Gehlhaar, P. (1990). Thinking & drinking: An
exposé of drinkers’ distorted beliefs. Marlin Publications.
Moffitt, T. E. (2018). Male antisocial behaviour in adolescence
and beyond. Nature Human Behaviour, 2(3), 177-186.

https:/doi.org/10.1038/s41562-018-0309-4

Orlando, M. S., & Farrington, D. P. (2021). Risk factors for juven-
ile recidivists versus one-time offenders in Argentina:
Comparisons with other countries. International Criminology
(Print), 1(4), 269-280. https:/doi.org/10.1007/s43576-021-
00021-2

Pyrooz, D. C., Turanovic, J. J., Decker, S. H., & Wu, J. (2015).
Taking stock of the relationship between gang membership
and offending. Criminal Justice and Behavior, 43(3), 365-397.
https:/doi.org/10.1177/0093854815605528

Rajan, R. K., & D’Souza, L. (2018). Substance abuse, criminal
attitudes and behavioural patterns among first time and
repeated male offenders. International Journal of Indian
Psychology, 6(1), 29. https:/doi.org/10.25215/0601.064

R Core Team. (2021). R: A language and environment for statis-
tical computing. R Foundation for Statistical Computing,
Vienna, Austria. http:/www.R-project.org/

Riopka, S. J., Coupland, R. B. A., & Olver, M. E. (2015).
Self-reported psychopathy and its association with criminal
cognition and antisocial behavior in a sample of university
undergraduates. Canadian Journal of Behavioural Science,
47(3), 216-225. https:/doi.org/10.1037/a0039075

Rudolph, K. D., Lansford, J. E., Agoston, A. M., Sugimura, N.,
Schwartz, D., Dodge, K. A., Pettit, G. S., & Bates, J. E.
(2014). Peer victimization and social alienation: Predicting
deviant peer affiliation in middle school. Child Development,
85(1), 124-139. https:/doi.org/10.1111/cdev.12112

Savolainen, J., Eisman, A., Mason, W. A., Schwartz, J. A.,
Miettunen, J., & Jarvelin, M. (2018). Socioeconomic disadvan-
tage and psychological deficits: Pathways from early cumula-
tive risk to late-adolescent criminal conviction. Journal of
Adolescence, 65(1), 16-24. https:/doi.org/10.1016/j.adolescence.
2018.02.010


https://doi.org/10.1177/0032885516662640
https://doi.org/10.1177/0032885516662640
https://doi.org/10.1080/02673843.2013.875479
https://doi.org/10.1080/02673843.2013.875479
https://doi.org/10.1080/02673843.2013.875479
https://doi.org/10.1177/0306624X17730616
https://doi.org/10.1177/0306624X17730616
https://doi.org/10.1177/0306624X17730616
https://doi.org/10.1080/13218710802242029
https://doi.org/10.1080/13218710802242029
https://doi.org/10.1080/13218710802242029
https://doi.org/10.1080/13552600.2021.2024287
https://doi.org/10.1080/13552600.2021.2024287
https://doi.org/10.1080/23279095.2020.1864634
https://doi.org/10.1080/23279095.2020.1864634
https://doi.org/10.1080/23279095.2020.1864634
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.1177/0093854812467943
https://doi.org/10.1177/0093854812467943
https://doi.org/10.1177/0093854812467943
https://doi.org/10.1177/0093854813511432
https://doi.org/10.1177/0093854813511432
https://doi.org/10.1177/00938548231225260
https://doi.org/10.1177/00938548231225260
https://doi.org/10.1016/j.avb.2015.09.011
https://doi.org/10.1016/j.avb.2015.09.011
https://doi.org/10.1007/s10826-017-0945-8
https://doi.org/10.1007/s10826-017-0945-8
https://doi.org/10.1177/0306624X19881931
https://doi.org/10.1177/0306624X19881931
https://doi.org/10.1177/0306624X19881931
https://doi.org/10.18357/ijcyfs22.120117705
https://doi.org/10.18357/ijcyfs22.120117705
https://doi.org/10.18357/ijcyfs22.120117705
https://doi.org/10.1177/0032855593073003002
https://doi.org/10.1177/0032855593073003002
https://doi.org/10.1177/0032855593073003002
https://doi.org/10.1038/s41562-018-0309-4
https://doi.org/10.1038/s41562-018-0309-4
https://doi.org/10.1007/s43576-021-00021-2
https://doi.org/10.1007/s43576-021-00021-2
https://doi.org/10.1007/s43576-021-00021-2
https://doi.org/10.1177/0093854815605528
https://doi.org/10.1177/0093854815605528
https://doi.org/10.25215/0601.064
https://doi.org/10.25215/0601.064
http://www.R-project.org/
http://www.R-project.org/
https://doi.org/10.1037/a0039075
https://doi.org/10.1037/a0039075
https://doi.org/10.1111/cdev.12112
https://doi.org/10.1111/cdev.12112
https://doi.org/10.1016/j.adolescence.2018.02.010
https://doi.org/10.1016/j.adolescence.2018.02.010
https://doi.org/10.1016/j.adolescence.2018.02.010

16

Journal of Pacific Rim Psychology

Simourd, D. J. (1997). The criminal sentiments scale-modified and
pride in delinquency scale: Psychometric properties and con-
struct validity of two measures of criminal attitudes.
Criminal Justice and Behavior, 24(1), 52-70. https:/doi.org/
10.1177/0093854897024001004

Simpson, M. (2003). The relationship between drug use and
crime: A puzzle inside an enigma. International Journal of
Drug Policy, 14(4), 307-319. https:/doi.org/10.1016/S0955-
3959(03)00081-1

Skeem, J. L., Winter, E., Kennealy, P. J., Louden, J. E., & Tatar, J.
R. (2014). Offenders with mental illness have criminogenic
needs, too: Toward recidivism reduction. Law and Human
Behavior, 38(3), 212-224. https://doi.org/10.1037/1hb0000054

Sorge, G. B., Skilling, T. A., & Toplak, M. E. (2015). Intelligence,
executive functions, and decision making as predictors of anti-
social behavior in an adolescent sample of justice-involved
youth and a community comparison group. Journal of
Behavioral Decision Making, 28(5), 477-490. https:/doi.org/
10.1002/bdm.1864

Sutherland, E. H. (1947). Principles of criminology (4th ed.). J. B.
Lippincott.

Sutherland, E. H., & Cressey, D. R. (1978). Criminology (10th
ed.). Lippincott.

Sykes, G. M., & Matza, D. (1957). Techniques of neutralization: A
theory of delinquency. American Sociological Review, 22(6),
664—670. https:/doi.org/10.2307/2089195

Taxman, F. S., & Caudy, M. S. (2015). Risk tells us who, but not
what or how. Criminology & Public Policy, 14(1), 71-103.
https:/doi.org/10.1111/1745-9133.12116

Tsang, S., Bontemps, A. P., & Salekin, R. T. (2020). Co-occurring
psychopathy symptoms in offending boys: Do patterns of inter-
actions among symptoms depend on levels of psychopathic
tendencies? Personality and Individual Differences, 154,
109682. https:/doi.org/10.1016/j.paid.2019.109682

Van Den Berg, J. W., Smid, W., Kossakowski, J. J., Van Beek, D.,
Borsboom, D., Janssen, E., & Gijs, L. (2020). The application

of network analysis to dynamic risk factors in adult male
sex offenders. Clinical Psychological Science (Print), 8(3),
539-554. https://doi.org/10.1177/2167702620901720

Verkade, M., Karsten, J., Koenraadt, F., & Schalkwijk, F. (2023).
Conscience and its interrelated constituent aspects: A network
and regression analysis in offenders and non-offenders.
Journal of Forensic Psychology Research and Practice, 1-30.
https:/doi.org/10.1080/24732850.2023.2177576

Walters, G. D. (1990). The criminal lifestyle: Patterns of serious
criminal conduct. https:/doi.org/10.4135/9781483325569

Walters, G. D. (2021). Explaining the drug—crime connection with
peers, proactive criminal thinking, and victimization:
Systemic, cognitive social learning, and person proximity
mechanisms. Psychology of Addictive Behaviors, 35(3), 366.
https:/doi.org/10.1037/adb0000606

Wolff, N., Morgan, R. D., & Shi, J. (2013). Comparative analysis
of attitudes and emotions among inmates. Criminal Justice and
Behavior, 40(10), 1092-1108. https:/doi.org/10.1177/
0093854813488760

Wolpe, P. R. (2013). Rethinking the implications of discovering bio-
markers for biologically based criminality. In Bioprediction,
Biomarkers, and Bad Behavior: Scientific, Legal, and Ethical
Challenges (pp. 118-130). Oxford University Press. https://
doi.org/10.1093/acprof:0s0/9780199844180.003.0007

Wooditch, A., Tang, L. L., & Taxman, F. S. (2014). Which crim-
inogenic need changes are most important in promoting desis-
tance from crime and substance use? Criminal Justice and
Behavior, 41(3), 276-299. https://doi.org/10.1177/
0093854813503543

Yochelson, S., & Samenow, S. (1976). The criminal personality:
A profile for change. Rowan & Littlefield, Pub.

Zhang, X., Wang, M., Gong, J., Gao, Y., & Yang, W. (2022).
Network analysis of psychopathic traits among Chinese male
offenders based on three self-report psychopathy measures.
Current Psychology, 42(24), 20967-20982. https:/doi.org/10.
1007/s12144-022-03205-9


https://doi.org/10.1177/0093854897024001004
https://doi.org/10.1177/0093854897024001004
https://doi.org/10.1177/0093854897024001004
https://doi.org/10.1016/S0955-3959(03)00081-1
https://doi.org/10.1016/S0955-3959(03)00081-1
https://doi.org/10.1016/S0955-3959(03)00081-1
https://doi.org/10.1037/lhb0000054
https://doi.org/10.1037/lhb0000054
https://doi.org/10.1002/bdm.1864
https://doi.org/10.1002/bdm.1864
https://doi.org/10.1002/bdm.1864
https://doi.org/10.2307/2089195
https://doi.org/10.2307/2089195
https://doi.org/10.1111/1745-9133.12116
https://doi.org/10.1111/1745-9133.12116
https://doi.org/10.1016/j.paid.2019.109682
https://doi.org/10.1016/j.paid.2019.109682
https://doi.org/10.1177/2167702620901720
https://doi.org/10.1177/2167702620901720
https://doi.org/10.1080/24732850.2023.2177576
https://doi.org/10.1080/24732850.2023.2177576
https://doi.org/10.4135/9781483325569
https://doi.org/10.4135/9781483325569
https://doi.org/10.1037/adb0000606
https://doi.org/10.1037/adb0000606
https://doi.org/10.1177/0093854813488760
https://doi.org/10.1177/0093854813488760
https://doi.org/10.1177/0093854813488760
https://doi.org/10.1177/0093854813503543
https://doi.org/10.1177/0093854813503543
https://doi.org/10.1007/s12144-022-03205-9
https://doi.org/10.1007/s12144-022-03205-9
https://doi.org/10.1007/s12144-022-03205-9

	Outline placeholder
	 Pro-criminal attitudes
	 Aggression-related cognitions
	 Social problem-solving skills
	 Attitudes towards substance use
	 Gang membership
	 The network approach

	 Current study
	 Method
	 Participants
	 Procedures
	 Measures
	 Statistical analysis
	 Network analysis

	 Results
	 Comparisons between forensic and university samples
	 Criminal attitudes, aggression, and social problem solving

	 Comparisons between non-offenders, first-time offenders, and repeated offenders
	 Comparisons between first-time and repeated offenders, moderated by triad background
	 University student network
	 Network estimation
	 Centrality

	 First-time-offender network
	 Network estimation
	 Centrality

	 Repeated-offender network
	 Network estimation
	 Centrality

	 Network comparisons

	 Discussion
	 Comparisons between forensic and university samples
	 Comparisons between university students, first-time offenders, and repeated offenders
	 The role of triad membership
	 Network structure comparisons
	 Central nodes of networks
	 Similarities and differences between first-time and repeated offenders
	 Implications
	 Limitations and future directions

	 Conclusion
	 Acknowledgements
	 Note
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


