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Abstract

Research on risk assessments has made considerable progress in recent years, with the
development of long- and short-term predictive tools, as well as those which are specific to
different types of offending including violent, sexual, and general offending. However, while
there are many assessments, they differ little in their content and, as a result of the repetitive
use of certain risk factors, researchers have suggested that contemporary risk assessments have
hit a glass ceiling, as many have only moderate predictive accuracy. Risk assessments are
further limited by the use of self-report, collateral information, and file reviews to assess
clinical and risk-related factors, rather than validated performance measures, hindering their
predictive accuracy. In parallel with these findings, converging evidence from
neuropsychology and neurobiology has underlined the brain regions associated with violent
behaviour and subsequent research has further demonstrated this through observational
studies. The link between neuropsychological functioning and violence risk raises the potential
for behaviourally measured neuropsychological risk factors to improve the predictive accuracy
of existing risk assessments as well as aiding in the identification and management of these
risk factors. The overarching aim of this thesis was to develop a risk assessment tool, for use
alongside existing risk assessments, to increase their predictive accuracy, and to aid clinicians
in the assessment and management of neuropsychological risk factors for violence. The
development of the proposed tool followed the example of the National Institute of Health’s
development of the MATRICS Consensus Cognitive Battery (MCCB) which sought to
identify not only cognitive domains identified by the research literature, but also those that, in
a relatively new field, may yet to be examined empirically, through expert consensus.

Following the introductory and background chapters which provide context on the
aetiology of cognitive impairments in violent populations, and a critical evaluation of the
methodological limitations in violence research and violence risk assessments, are a cohesive
set of studies which build upon each other to lay the foundation for the development of a

structured risk assessment tool.

The first step in this process was to critically examine the state of the literature and to
identify neuropsychological measures which differentiate violent from non-violent offenders,
and then to examine their association with violent outcomes in predictive and correlational
studies. A systematic review and meta-analysis was undertaken to quantitatively summarise
the association between neuropsychological measures and violent outcomes. After

acknowledging that existing reviews in this area have largely focused on executive functions

Vii



and specific diagnostic groups, the review adopted a broader approach, first examining factors
which differentiate violent from non-violent offenders (part 1), followed by separately
analysing the neuropsychological correlates of violence (part 2). Forty-two studies were
included in the analyses, and 12 individual neuropsychological domains were examined in part
1, and five in part 2. The findings from this study revealed a large range of effect sizes with
wide confidence intervals, highlighting significant heterogeneity due to methodological
differences between studies, making it difficult to draw definitive conclusions. However,
measures of impulsivity, inattention, and lack of insight boasted significant correlations with
prospectively measured violent outcomes, revealing their potential to add a small amount of

incremental validity to existing risk assessments.

In parallel to the review and meta-analysis, a Delphi study was conducted to achieve
an expert consensus on the neuropsychological risk factors thought to be essential for inclusion
in a violence risk assessment. The Delphi method consisted of three rounds, in which an
international sample of researchers and clinicians participated. A consensus was achieved on
a list of 10 cognitive domains, ranked in order of importance, including, poor inhibitory
control, behavioural impulsivity, risk taking, affective empathy, response monitoring, affect

recognition, cognitive insight, reasoning, cognitive empathy, and clinical insight.

Taking the results from the meta-analysis and the Delphi study, a neuropsychological
battery was developed consisting of measures of inattention, response inhibition, reasoning,
response monitoring, risk taking, affect recognition, cognitive empathy, and clinical insight,
as well as a measure of intelligence. A prospective pilot study was designed to test the
feasibility of implementing a neuropsychological battery into routine practice to aid in the
assessment and management of risk, and the battery was piloted in n= 32 mentally ill offenders
from high, medium, and low secure settings within NHS Scotland, and n=31 violent offenders
who are living in the community and are service users of Criminal Justice Social Work in
Edinburgh, Scotland. The findings of this study evidenced the pervasive cognitive
impairments seen in these populations with a history of violence, regardless of their setting,
however, the potential to improve the predictive accuracy of existing risk assessments

appeared limited.

The final study was a pilot case-series which sought to re-consent inpatients from the
high secure setting to examine neuropsychological measures which explain the variance in
short-term risk of aggression. The study was designed with a focus on how the major
limitations seen in the violence literature may be addressed, such as small samples and low

base rates of observational outcomes. Although an effort was made to tackle these limitations,
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a low base rate of recorded incidents persisted. However, the study demonstrated how a
repeated measures outcome can help to minimally increase power in the presence of small
samples, and the use of a novel statistical analysis demonstrated how inferences can be drawn
on continuous outcomes even when there is a low base rate of incidents, increasing the

specificity of results.

Taken together, the findings of this thesis demonstrate that neuropsychological
measures have limited potential to improve the predictive accuracy of risk assessments,
however, they bring focus to the often-profound cognitive impairments seen in violent
offenders and the necessity of assessing for cognitive impairment in parallel with the
assessment of risk. The robust assessment of cognitive strengths and weaknesses has the
potential to enhance the formulation of risk and inform its management and treatment,

optimising treatment outcomes and the management of violence risk.



Lay Summary

Violence risk assessments are tools used by professionals to assess the level of danger
an individual poses to themselves or others. The tools include a list of characteristics and
behaviours that are related to violence risk, also known as risk factors. Using past and present
information, professionals identify which risk factors the individual has, and then formulates
an opinion on how to best treat and manage them. However, one of the problems with violence
risk assessments is that they do not always accurately identify individuals who will act
violently in the future, suggesting that they could be improved. Research has also found that
forensic populations, or individuals who commit crimes, are more likely than the general
population to have a history of head injuries, substance misuse, certain diagnoses, and
childhood trauma, all of which can cause damage to areas of the brain. When certain areas of
the brain become damaged, the abilities (known as cognitive abilities) they hold can become
impaired (known as cognitive impairments). Cognitive impairments relate to violence risk as
they can increase impulsivity, carelessness, and socially inappropriate behaviours, and can
reduce self-control, attention, planning abilities, and goal setting making it more difficult to
desist from offending, and to behave in a pro-social manner. In addition to their relationship
with violence risk, cognitive impairments may also inhibit an individual from fully benefitting
from treatment programmes, understanding simple instructions, and from carrying out daily
tasks. Though, despite the relationship with violence risk and poor treatment outcomes, most

cognitive abilities are not considered during risk assessments.

This research assessed the cognitive abilities of two samples of violent offenders (e.g.,
individuals who have committed a violent offence), and then investigated their relationship
with violence and their ability to improve the accuracy of risk assessments, focusing on a list
of cognitive abilities that were identified in the literature, and by experts in this field. Our
findings indicate that most cognitive abilities were not related to violence in these samples,
and only a few demonstrated the ability to improve the accuracy of risk assessment tools.
However, several participants demonstrated poor performances on the measures of cognitive
abilities suggesting that many of them may be functioning at a lower level than normal. The
conclusions of this research are that while many cognitive risk factors may not meaningfully
improve the accuracy of risk assessments, cognitive abilities should still be assessed as part of
a risk assessment to identify the cognitive strengths and weaknesses of offenders to inform

individualized treatment plans and support for rehabilitation.
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1 General Introduction

Chapter Preface

This introductory chapter contextualises the aims of this thesis among some of the
long-standing limitations observed in risk assessments. Improving the accuracy of violence
risk assessments remains a key priority for future research, as well as the treatment and
management of violent offenders. This chapter gives a brief overview of the evolution of risk
assessments, and highlights the moderate predictive accuracy seen across risk measures and
how they have essentially reached a ‘glass ceiling’. This is followed by an introduction to the
neuropsychology of violence, its relevance for violence risk assessments and the treatment and
management of offenders. Finally, following the rationale and central thesis aims, the structure
of the thesis is laid out, outlining a cohesive set of four empirical studies undertaken, with an
explanation provided on how each study builds upon the previous one.

1.1 Introduction

The development and validation of violence risk assessments has made considerable
progress in recent years transforming from ‘prediction’ only, into ‘prediction and
management’ tools, with more focus on the individual needs of offenders. In parallel,
converging findings from neuropsychological and neurobiological research have identified
brain regions associated with violent behaviour and have highlighted a relationship between
cognitive impairments and violence, although findings have been inhibited by methodological
limitations and poorly defined outcomes. Whilst there are violence risk assessments that
encompass neuropsychologically informed risk factors, such as impulsivity and lack of insight,
they are often assessed using collateral information, rather than validated performance
measures. Moreover, meta-analytic findings have revealed that widely used violence risk
assessments have low predictive validities, indicating that, aside from the specific context in
which the assessment will be used, there is no risk measure significantly better than another
(M. A. Campbell et al., 2007; Desmarais et al., 2016; Yang et al., 2010). Further, Monahan &
Skeem (2014) postulated that due to existing risk assessments using essentially the same
factors and relying on self-report measures, only differing on how the factors are analysed,
risk assessments have reached a ‘glass ceiling’ (Skeem & Monahan, 2014). In parallel,
researchers have suggested moving away from only using interviews, self-report measures, or
record-based assessments to enhance predictive accuracy (Fazel et al., 2012). Thus, with
consideration of the relationship between cognitive deficits and violence risk, it was

hypothesised that the addition of cognitive abilities to existing violence risk assessments,



measured with validated neuropsychological tools, may have the ability to break the ‘glass
ceiling’ and improve predictive accuracy, while subsequently identifying cognitive strengths

and weaknesses of the individuals, and informing rehabilitation needs (Haarsma et al., 2020).

1.2 Brief Background on the Evolution of Risk Assessments

Before the prediction of violence was well researched, the judicial system relied on
sentencing, and the notion of incapacitating offenders from committing any further offences
with hopes of improvements through treatment, spontaneous recovery, or age-related
complications (Quinsey et al., 1998). Sentencing was meant to serve several purposes, ranging
from punishment and general deterrence to rehabilitation, however, it is still often debated
whether sentencing practices accomplish these goals. Historically, a focus of sentencing was
also to examine the likelihood that an offender was going to commit a new offence, though,
this was only a useful practice for high-risk offenders, and it was viewed as a waste of
resources to incapacitate, treat, and rehabilitate offenders who essentially had little to no risk
of re-offending. Thus, it was posited that the measurement and prediction of risk in offenders

would help to categorize those who were at a high and low risk of re-offending.

Historically, researchers looked at the prediction of dangerousness primarily in
mentally ill offenders (Quinsey et al., 1998). Though, dangerousness was an ambiguous term
which led to more questions than answers, and significantly impeded research efforts. Through
the 1960’s to the early 1980°s, several attempts were made through follow-up studies to predict
violent recidivism (dangerousness), but with little success, which led some professionals to
believe that dangerousness could not be predicted. As it came to light that predicting future
dangerousness or violence required three main components: risk factors (factors which are
empirically associated with the likelihood that violence will occur), harm (the type, severity,
and amount of violence being predicted), and risk level (the likelihood that violence will
actually occur) ( National Research Council, 1989 as cited in Heilbrun, 2009), the term risk
assessment was quickly used in place of the term dangerousness to better and more specifically
describe violence prediction (Monahan & Steadman, 1994). Although this was an
improvement, several limitations remained which were generally found to stem from the use
of unreliable methods, overreliance on historical (static) predictor variables, and the inability
to identify the antecedents to recidivism. The main source of information for these predictions
was the use of case files and criminal records, giving ‘predictors of convenience’ which were

also shown to be unreliable (Quinsey et al., 1998).



As an alternative to traditional approaches of assessing risk, in 1990, Andrews et al,
formalised the Risk-Needs-Responsivity (RNR) approach which added a new component to
risk assessment, turning the focus from simply predicting risk, to managing and treating it.
Within this approach, Risk refers to the idea that individuals who are most likely to engage in
future antisocial behaviour, should be receiving the most intensive treatment and management
services; Needs (also called criminogenic needs) refers to deficits or impairments the
individual has which may be related to a violent outcome or risk of reoffending, and
Responsivity refers to the probability of the individual responding to treatments designed to
reduce risk of reoffending (Andrews et al., 1990). Following this development, a distinction
was made in the field between prediction of risk and risk management, where static risk factors
(factors that cannot be changed through intervention) were used primarily in risk prediction,
and dynamic (factors that have the potential to change through intervention) were primarily
used in risk appraisal and risk reduction. The distinction between prediction only and both
prediction and management tools gave a clearer picture to those conducting the assessments

and allowed a more informed selection of which risk assessment tools to use (Heilbrun, 2009).

1.3 Approaches to Violence Risk Assessment

1.3.1 Unstructured Professional Judgement and Actuarial Approaches

The earliest risk assessments utilised unstructured professional judgement, which
involved decisions and evaluations based on a person’s presentation but were often influenced
by confounding variables. In addition to this method being unreliable (e.g., often predicting
no better than chance), the risk factors that were assessed varied depending on setting, time,
and the patient (AEgisdéttir et al., 2006). Following Monahan’s work in 1981, where he
concluded that psychiatrists and psychologists can predict risk no better than chance, he
pinpointed a “second generation” (Monahan, 1984 p. 141) of risk assessments, and with the
development and advancement of statistical methods, the research focus shifted to actuarial
methods of assessing risk (Singh, 2012). Actuarial risk assessments include specific risk
factors that are statistically associated with violence (Monahan, 2000). Examples of actuarial
tools are the Violence Risk Appraisal Guide (VRAG; G. T. Harris et al., 1993), and the Sexual
Offender Risk Appraisal Guide (SORAG; Rice & Harris, 2016).

Compared to the unstructured professional judgement method, actuarial tools are far
superior (Buchanan, 2008), however they do have limitations. Aside from their proven
usefulness and predictive accuracy, actuarial tools have been criticized for looking too
narrowly at offenders. Hart (1998) stated that this approach tends to only focus on specific

factors rather than the whole picture, potentially leaving out vital details that are case specific,



and for excluding risk factors that have not been proven empirically, even when they appear
to be an important risk factor to explore. Further, Dolan and Doyle (2000) emphasized that
actuarial methods are often not useful in clinical settings, arguing that static risk factors do not
inform management or the level of intervention needed, and they are not sensitive to individual
change, though they can be useful for group change. While actuarial tools have proven to be
useful for research purposes, they were not found to be advantageous in clinical settings, which
left a need for a more useful tool for clinicians. Thus, the third generation was marked by the
development of risk/need/responsivity-based structured instruments that followed the RNR
approach to assessing risk and assessed dynamic risk factors. One of the most notable
examples of an RNR instrument is the Level of Service Inventory-Revised (LSI-R; Andrews
& Bonta, 1995). Whilst the LSI-R is actuarial in nature, it includes dynamic risk factors, and
is recommended to be completed every 12-months, or subsequent to major changes in the
offender’s circumstances, to capture changes in needs that will increase or decrease the

offender’s risk of general re-offending (Garrington & Boer, 2020).

1.3.2 Structured Professional Judgement Tools

In the 2000’s, the field began to shift their focus from risk assessment to risk
management, and with that, the idea of reintroducing clinical judgement back into risk
assessments resurfaced (Singh, 2012). It was thought that reintroducing clinical judgement
back into risk assessments could assist professionals in making more informed decisions
(Douglas et al., 2003). With this, Structured Professional Judgement (SPJ) tools, instruments
that use clinical judgement to supplement actuarial scales, gained popularity across the field,
and marked the fourth generation of risk assessments (Ogloff & Davis, 2020). SPJ tools derive
domains from the literature and experience which provide the structure to frame the clinician’s
thinking. They provide guidelines for assessing risk, ensuring that clinicians consider all
relevant domains, and that they have all the pertinent information to judge their relevance.
Moreover, they can be viewed as a comprehensive assessment, as they not only provide a
predictive element, but they also give a more complete picture of individuals with a focus on
understanding their violence risk and how to best manage it (Ogloff & Davis, 2020). An
example of one of the most popular SPJ tools is the Historical, Clinical, Risk Management-20
version 3 (HCR-20v3; Douglas et al., 2013). The HCR-20v3 consists of ten historical, five
clinical, and five risk management items, and considers empirically validated risk factors,
clinical factors that are shown to play a role in violence risk, and items related to the treatment
and management of risk, all of which act as a guide for a clinician to make a clinical judgement.

However, there is still some debate around the validity of professional judgement. Advocates



for actuarial tools argue that adding clinical judgement into risk assessment invalidates this
method of violence prediction. However, the development of SPJ tools addresses the criticisms
that actuarial tools do not take individual variations into account (Sreenivasan et al., 2000).
Despite these differences, there is unanimous agreement that actuarial and SPJ tools perform
equally well in predicting violence, though they serve different purposes (Singh et al., 2016).

Following the introduction of SPJ tools, and with the rise of the positive psychology
movement, instruments which focused only on identifying and managing risk factors were
criticised for neglecting the notion that positive actions can reduce the overall risk of future
offending, as well as the potential stigmatizing effect they have as a result of focusing only on
negative factors (Garrington & Boer, 2020). Shortly after, SPJ tools which included protective
factors were developed, such as the Structured Assessment of Protective Factors (SAPROF;
De Vogel et al., 2011), a measure of exclusively protective factors, and the Short-Term
Assessment of Risk and Treatability (START; Webster et al., 2006), a measure of both risk
and protective factors. Criticism of these measures have surrounded the definition of
protective, and researchers have argued that more appropriate descriptions may be strengths
and capabilities, as even if a protective factor is present, it is only protective if the offender

demonstrates a willingness to use it (Klepfisz et al., 2017).

1.4 Predictive Ability and Accuracy of Risk Assessments

Over the last few decades, researchers have worked assiduously to improve risk
assessments by identifying empirically relevant risk factors for criminality and violence that
both accumulatively and accurately predict future behaviour. As a result of these efforts, in
2014, there were more than 400 risk assessments available (Singh et al., 2014), a number that
has likely grown in the last six years, and although these instruments cover various types of
risk, include slightly different factors, are validated in specific settings or for specific follow-
up times, most of them share the same goal or objective, which is to prevent violence (Guy et
al., 2015). As there are numerous primary studies looking at the predictive ability of either
individual risk assessments or in comparison to other risk assessments, several valuable
reviews have helpfully synthesized these findings in addition to shining light on the
inconsistencies in findings between studies, as well as the methodological limitations that have
overwhelmed the field, of which have consequently contributed to variability in findings and
have hindered our ability to increase the accuracy of predictions.

Steadman and Monahan (1996) said it well, when they stated that, “predicting the
weather is easy compared with predicting violence” (p. 932), and this is evidenced in the

research effort that has gone into examining and attempting to improve the predictive accuracy



of various risk instruments. For example, SPJ tools are widely used in forensic psychiatric
settings, and whilst their improvement is a priority in this field of research, their predictive
accuracy has rarely been found to be more than modest (Haque & Webster, 2013). One of the
most widely used methods for examining predictive accuracy in the literature is Area Under
the Curve (AUC). An AUC score can span from 0 to 1, where .5 would be no better than
chance that a violent offender would score high on a risk assessment over a non-violent
offender, and 1 being near perfect accuracy. In a widely cited meta-analysis conducted by
Singh and colleagues (2011), the predictive validity of nine risk assessments across 68 studies
was examined using AUC. In this review, only four risk assessments had a median AUC score
greater than .70, which is considered a moderate effect size, namely, the Sexual Violence Risk
Assessment- 20 (Boer et al., 1997) with an AUC score of .78, the Sexual Offender Risk
Appraisal Guide with an AUC of .75 (G. T. Harris et al., 2003; Rice et al., 2006), VRAG (G.
T. Harris et al., 1993; Quinsey et al., 2000) with an AUC of .74, and the Structured Assessment
of Violence Risk in Youth (Borum et al., 2006) with an AUC of .71. The remaining AUC sizes
ranged from .70 to .66, with the HCR-20, a frequently used risk assessment, being only the
fifth best predictor of violence with a pooled effect size of .70 (Sing et al., 2011; Hague &
Webster, 2013). Although an AUC score of .75 is interpreted as a moderate to large effect size
indicating decent predictive accuracy for two of the measures, these findings suggest that there
is room for improvement. In fact, in several studies comparing risk instruments, an AUC value
of only 0.70 was consistently achieved (Belfrage et al., 2000; Coid et al., 2009; De Vogel et
al., 2004; Douglas et al., 2005; Douglas, Ogloff, et al., 1999; M. Doyle et al., 2002; M. Doyle
& Dolan, 2006; Glover et al., 2002; Grann et al., 2000; Gray et al., 2003; Grevatt et al., 2004;
Kroner & Loza, 2001; Kroner & Mills, 2001; Mills et al., 2007; Morrissey et al., 2007;
Nicholls et al., 2004; Snowden et al., 2007; Stadtland et al., 2005; Tengstrém, 2001; Warren
et al., 2005, as cited in Coid et al., 2011), which Coid et al. (2011) suggested is due to the

glass-ceiling effect.

To explore this perception further, in 2011, Coid and colleagues, conducted a
prospective cohort study on n=1,353 male prisoners released from prison. As the majority of
studies examining predictive accuracy only look at composite scores on measures, the study
aimed to examine individual items from the HCR-20, the Psychopathy Checklist-Revised
(PCL-R) and the VRAG for violent and criminal recidivism, and then to investigate the
possibility for independent items from the tools that were shown to be predictive, to increase
predictive accuracy (Coid et al., 2011). Results for the three instruments demonstrated that
they each significantly predicted violent recidivism; however, their AUC values did not exceed

a moderate level of predictive accuracy, with the highest value being 0.70 for the VRAG.



When investigating whether removing items from the scales that did not significantly predict
the outcome would improve predictive ability, the authors found that aside from the PCL-R,
which demonstrated a small improvement in predictive accuracy, only small, and non-
significant gains were found for the remaining instruments. After looking at the sub-scales
independently, the authors combined them to create a super instrument to measure the overall
predictive accuracy, which resulted in a similar AUC score of only 0.72. Based on these
results, the authors suggested that there may be a glass ceiling effect on measures which
incorporate static risk factors, and the ability to increase their predictive ability may not be
possible (Coid et al., 2011), though they offered other explanations for this, such as various
protective factors gained during the follow-up period. Further, the authors posed the question
of whether non-predictive items should be removed from these risk instruments, and ultimately
concluded that due to the variability in populations and outcomes, what demonstrates
predictive ability in one sample, may not in another, especially given their sample was a prison
population only. Evidence of this more individualistic examination of risk assessments has
been supported by meta-analytic findings where the moderation effects of outcomes were
examined in relation to risk assessments, though the results have not been completely

consistent.

In a 2007 meta-analysis, Campbell and colleagues found that in papers which
operationalised recidivism as institutional violence rather than violent recidivism found more
accurate predictions using the PCL and PCL-R (M. A. Campbell et al., 2007). A 2008 meta-
analysis examining the predictive validity of risk assessment tools for juveniles, found that
significantly larger effect sizes were produced in studies which used new arrests or new
referrals as their operationalisation of recidivism compared to papers which used new
adjudication as their operationalisation (Schwalbe, 2008). In 2012, Fazel and colleagues
compared various risk assessment instruments, and found differences in predictive accuracy
depending on the type of outcome it was meant to predict (e.g., violence, sexual, or any
criminal offending). Their findings demonstrated that violence risk assessments performed the
best, and instruments predicting violent and sexual offending produced high sensitivities and
negative predictive values, both outperforming instruments for general offending, further
indicating that specificity in the outcome is necessary for increased predictive accuracy.
However, instruments specifically designed for predicting violent outcomes in this review still
had a median AUC score of 0.72 (Fazel et al., 2012), and similarly, two additional meta-
analyses (Leistico et al., 2008; Walters, 2003) found no moderation effects between using

institutional infractions versus recidivism to operationalise outcomes.
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Whilst there is value in acknowledging these criticisms, it is beyond the scope of this
thesis to attempt to fix existing risk assessments or to create a brand-new measure, but it is
instead an aim to examine one option that may improve their predictive accuracy. As numerous
studies have examined the association between cognitive functions and violence risk in both
forensic and civil populations and have found somewhat consistent results to encourage further
investigation, a portion of recent literature has begun to examine this exclusively. However,
before examining the relevance of neuropsychology to risk assessments, it is first necessary to
understand the neurocognitive mechanisms which are thought to underly violent behaviour.

1.5 The Neuropsychology of Violence

Whilst there are numerous biological theories of violence and aggression suggesting
neurological functioning as a cause for these behaviours, in 1992, Jones developed a theory of
violence implicating neuropsychological substrates in an attempt to conceptualise the link
between neuropathology and violence (Jones, 1992 as cited in Golden et al., 1996). Jones’
theory was broken into four pathways; (1) an increased activation of the nervous system; (2)
a decreased inhibitory ability; (3) deficits in attention, memory, higher mental processes, and
concentration; (4) misinterpreting external stimuli and events (Jones, 1992 as cited in Golden
etal., 1996). Golden et al. (1996), related this theory to the brain regions where these pathways
would likely occur after they have been damaged or impaired, including the frontal and
prefrontal areas and their interactions with subcortical areas of the brain, temporal lobes and
their interaction with limbic structures, and generalised damage to the entire brain. Although
most of these brain regions and functions overlap with one another, it is important to
understand how each structure, when injured, can contribute to violence risk. The prefrontal
cortex (PFC), for example, plays a vital part in cognitive functioning and pro-social behaviour,
and has an important role in executive functions (Dolan, 2012; Raine, 2002; Sapolsky, 2004,
Teichner & Golden, 2000; Van Der Gronde et al., 2014). Executive functions, one of the most
crucial functions of the human brain, includes attention, planning, working memory, self-
awareness, flexibility in behaviours, abstract thinking and decision making (Van Der Gronde
etal., 2014). Structural and functional abnormalities of the PFC have been found through PET
scans in offender populations (Raine, 2002; Stein, 2000; L. C. Wilson & Scarpa, 2012), EEGs
in violent populations (Brower & Price, 2001), and MRIs in antisocial patients (Brower &
Price, 2001; Hoptman, 2003). Similarly, damage to the orbitofrontal cortex (OFC) can result
in behaviour that is disinhibited and impulsive (Raine & Yang, 2006), suggesting that patients
with a lesion in this area of the brain often show reactive aggression when feeling frustrated

or threatened. Two additional frontal areas that have been identified as contributors to violence
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risk are the dorsolateral prefrontal cortex (DLPFC) and the ventromedial prefrontal cortex
(VMPFC). When injured, the DLPFC, whose main function is in working memory (Pochon et
al., 2001), can lead to impairments in planning, attention shifting, decision-making and
perseveration (Raine & Yang, 2006), whereas damage to the VMPFC, which stores knowledge
of social norms and rules, may make this information less accessible, often resulting in
inappropriate social behaviour, such as physical threats and intimidation in situations where it
is provoked or unprovoked (Grafman et al., 1996). The VMPFC has also been associated with
poor control of reactive violence (Van Der Gronde et al., 2014).

A damaged amygdala, whose main functions involve emotional responses and
emotional memories (Mitchell & Beech, 2011), may present an individual with difficulties in
recognising distress or fear cues in others, which can also result in impaired conditioned fear
responses (Pardini et al., 2014). Likewise, functional imaging studies have evidenced
abnormal functioning of the hippocampus in violent offenders (Hoptman, 2003; Liu &
Wuerker, 2005; Raine, 2002), which plays an important role in memory (Van Der Gronde et
al., 2014), and is a part of the limbic system, playing a large part in fear conditioning and
impulsive behaviour (Cardinal, 2006; van Goozen & Fairchild, 2006). Brain imaging studies
have also shown that psychopaths have reduced hippocampal volume (Raine et al., 2004), as
well as violent offenders with antisocial personality disorder (Laakso et al., 2002), and violent
psychiatric patients (Kumari et al., 2006). Furthermore, the temporal lobes, which contain the
hippocampus, and have an important role in forming long-term memories (Van Der Gronde et
al., 2014), have been linked to violent behaviour. For example, a 20% volume reduction was
seen in patients with aggressive psychopathy (Dolan & Park, 2002), and significant volume
loss was observed in the right and left superior temporal gyri in psychopathy (Mdiller et al.,
2008). Finally, studies examining the anterior cingulate cortex (ACC), a limbic region,
involved in response selection, regulation of behaviour, response inhibition and empathy (Van
Der Gronde et al., 2014), have shown that there is less activation in the ACC in violent
populations during various memory and fear-conditioning tasks, and tasks which involve

viewing negative images (Raine & Yang, 2006).
1.6 Relevance of Neuropsychological Assessment in Forensic

Populations

Neuropsychological assessment can be conceptualised as a method of examining the
brain through the study of behaviour by means of standardised measures that provide indices

of brain behaviour relationships (Heilbrun et al., 2003). Forensic neuropsychological
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assessments examine disabilities, capacity to make decisions, competency issues related to
civil and criminal cases, and criminal responsibilities, all of which demand a high level of
expertise (Larrabee, 2018). Neuropsychological assessment in forensic populations is highly
relevant, as individuals involved in the justice system often have higher rates of learning
difficulties (She & Stapleton, 2006), ADHD (Young et al., 2015), TBI (Shiroma et al., 2010),
trauma (Wolff & Shi, 2012), and problems related to substance abuse (e.g., Fazel et al., 2006;
Fishbein, 2000) when compared to normative populations (LaDuke et al., 2017). However,
due to the required training and administration time needed for neuropsychological
assessments, their use is often rare in institutional settings (LaDuke, 2015; Marceau et al.,
2008; Vanderhoff et al., 2011), where they are arguably needed most, and are further
constrained by cultural and clinical factors, education, and response bias or malingering
(Howieson, 2019). Furthermore, although most criminal and violent populations are
outperformed on neuropsychological measures by normative samples, normative data may not
be an appropriate comparison to draw conclusions on in these populations. As individuals
involved in the justice system often have learning difficulties, TBI, and trauma, for example,
they may represent a neuropsychological population that is complex and distinct and is poorly
described by current normative data (LaDuke et al., 2017), perhaps leading to descriptions of
strengths and weaknesses which are inaccurate, poor conceptualizations of impairments, and
misdiagnoses (Cagigas & Manly, 2014). Thus, the use of relevant control groups and norms
based on justice-involved populations are warranted in research to further the
neuropsychological understanding of these populations. For example, a 2018 study, and the
first of its kind, compared executive functions of a sample of forensic psychiatric patients (n=
42) to a sample of prisoners (n= 77), and found that the while the forensic psychiatric patients
performed more poorly on executive function measures compared to prisoners, a large
proportion of each sample (forensic patients: 9.5-35.7%; prisoners: 5.2-27.3%) displayed
clinically significant deficits on all measures compared to what would be expected from a
normal population (2.5%) (Shumlich et al., 2019). Although the main focus of this study was
not violence, it highlights the degree of the impairments often seen in offending populations
and demonstrates how comparing different offending groups to each other may help to
demarcate the impairments that are specific to each group, rather than the magnitude of
impairments when compared to normal controls. However, there remains a role for comparison
to typical populations, though, the typical population and the offending population should have
similar demographics.

Neuropsychological measures also hold significant relevance for the treatment

benefits gained by justice-involved populations. Violent behaviour is often accompanied by
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cognitive impairments, many of which indirectly relate to violence risk, often impacting
treatment responsivity, such as theory of mind, verbal learning, memory, and intelligence
(O’Rourke, 2013). Social cognition, which includes theory of mind, serves as a guide for
certain behaviours and plays a role in memory, decision-making, attention, motivation, and
emotions (Adolphs, 2001), and is considered to be the foundation of the ability to have healthy
emotional regulation and social development in relationships (Oatley, 2004), thus, when social
cognition is impaired, these functions become less available to the individual. Likewise,
impaired verbal learning and memory may make it more difficult for individuals to process
verbal information and remember it. Level of intelligence is also a major factor in an offenders’
ability to take part in treatment (Andrews et al., 2011), which may partially explain the
association between low 1Q and criminal and violent outcomes. For example, Moffitt (1993),
suggested that the association between low 1Q and violent behaviour may be conflated by
neuropsychological deficits elsewhere that are often seen in these populations, such as in
language processing, impaired auditory memory, and poor social judgement, similar to those
identified by O’Rourke (2013) above. Further, more recently, high intelligence has been
established as a protective factor against violence risk, as it can help to override problems often
seen in aggressive and violent individuals, such as compensating for having a disadvantaged
background in education and job attainment, overcoming social processing biases related to
aggression, and having intact executive functions (Ttofi et al., 2016).

Given the presented evidence, it can be assumed that offenders commonly present
with cognitive weaknesses which may hinder their ability to process, understand, and recall
verbal information. This notion is highly relevant to treatment responsivity and outcomes as
treatments for forensic populations are often delivered orally and depend on the participants
to have the ability to learn the information and to recall it later (O’Rourke, 2013). Thus,
neuropsychological assessment should be considered an essential component of offender
treatment programmes, as without knowledge of their cognitive strengths and weaknesses,
individuals (who are considered to be heterogeneous) are expected to benefit from one-size-
fits-all treatments, and as a result, the treatments may be viewed as an inefficient use of time
and resources. Moreover, the identification of cognitive strengths and weaknesses can aid in
the development of treatment plans that can be individually tailored to the needs of offenders
to ensure they receive the necessary support, and their strengths can be leveraged to optimise
treatments, a notion which is in line with the RNR model where responsivity encourages the
use of cognitive-behavioural treatments, using an approach which is tailored to the offender’s
ability and learning style (Bonta & Andrews, 2017). Researchers have cautioned that failing

to efficiently identify impairments in executive functioning prior to intervention may inhibit
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treatment progress (Cheng et al., 2019). Further, cognitive impairments can affect an
individual’s ability to make informed decisions (Palmer et al., 2012), including informed
consent (Marons, 2001), as well as their fitness to stand trial, as cognitive abilities play a
crucial role in a defendant’s ability to understand, comprehend, and assist counsel (Douds &
Haut, 2015). Furthermore, the inclusion of this population in treatment evaluations, without
prior knowledge of their cognitive abilities, may contribute to invalid and unreliable results
regarding treatment effectiveness.

In addition to the utility of neuropsychological assessments for identifying
neurocognitive  strengths and weaknesses in forensic populations, numerous
neuropsychological measures have significantly differentiated violent and non-violent
populations and have shown predictive utility in studies of recidivism and inpatient violence,
however, the research surrounding the usefulness of cognitive risk factors in the assessment
of risk is underrepresented in the literature. Despite this, researchers have begun suggesting
the incorporation of cognitive variables in violence risk assessments (e.g., Brugman et al.,
2016; Caggiano, 2000; Hancock et al., 2010), while others have developed mobile
neurocognitive assessment software to predict reoffending among correctional community
probation populations (Haarsma et al., 2020), indicating a belief that neuropsychological

measures may also be relevant to violence risk.

1.7 Neuropsychological Assessments with Relevance to

Violence Risk

Numerous studies have examined the use of neuropsychological assessments to either
differentiate violent from non-violent populations or to predict violent and aggressive
behaviours, thus, to best describe these findings, meta-analytic reviews will first be discussed.
In 2000, Morgan and Lilienfeld conducted a meta-analytic review investigating the association
between antisocial behavior and neuropsychological measures of executive functions, by
examining the differences between effect sizes in groups with antisocial behavior compared
to non-antisocial control groups. Using both measures of executive functioning and non-
executive functioning tasks, they located 39 studies, yielding n= 4,589 participants, and found
an average mean weighted effect size of d= 0.62, indicating 0.62 standard deviations between
the two groups, however the results were significantly heterogeneous due to methodological
differences between studies. Individual neuropsychological measures of executive functions
all resulted in significant weighted effect sizes between groups, such as Category Tests (d=
0.37), Mazes (d= 0.74), Stroop Test (d=0.43), Trails B (d=0.33), WCST-Perseverative Errors
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(d=0.24), and Word Fluency (d= 0.33). Measures that were operationalised as non-executive
functioning measures also resulted in significant weight effect sizes, including Trails A (d=
0.34) and WCST-Categories Achieved (d= 0.37). When the authors examined 1Q, age, sex,
and ethnicity, as moderators, they found no significant effect. When broken into subgroups
which operationalised antisocial behaviour using different criteria (antisocial personality
disorder, conduct disorder, psychopathy, criminality, and delinquency), effect sizes remained
significant, and heterogeneity decreased, indicating a moderation effect. Participants who fell
in the criminality and delinquency groups, both generated large effect sizes, whereas those in
the conduct disorder and psychopathy groups both had small to medium effect sizes (Morgan
& Lilienfeld, 2000).

In 2011, Ogilvie and colleagues replicated and updated the Morgan & Lilienfeld
review, locating 126 studies involving n= 14,786 participants. Whilst they obtained an
increased sample size, their results were quite similar to the original review, demonstrating
that antisocial groups performed significantly more poorly on measures of executive
functioning with a pooled effect size of d = 0.44. Results remained heterogeneous, however,
when broken into type of executive function measure, this decreased slightly, but tests of
heterogeneity remained significant. Effect sizes for specific measures ranged from d = -.13 to
3.05, including tasks such as the self-order pointing task (d = 0.83), Porteus Maze Task (d =
0.71), delayed matching task (d = 0.55) and the spatial working memory task (d = 0.54).
Further, 1Q yielded an effect size of d = 0.57, using a random effects model, and using meta-
regression, the authors found a significant association between 1Q effect sizes and the pooled
effect sizes for executive functioning across studies, supporting the notion that executive
functions and 1Q overlap. This review also found significant moderator variables, indicating
that populations recruited from correctional settings, non-antisocial comparison groups, and
comorbid ADHD, were associated with larger effect sizes. However, due to the significant
variation among methodologies used in the included studies, the authors encouraged that
caution be used when interpreting the results (Ogilvie et al., 2011).

Meta-analytic findings (e.g., Reinharth et al., 2014) and individual studies have also
demonstrated significant, prospective associations between neuropsychological measures and
violent and aggressive outcomes, including Wechshler Intelligence Scales (Beggs & Grace,
2008; Dejong et al., 1992; Fullam & Dolan, 2008; Howard et al., 2014; Nazmie et al., 2013),
Stroop tasks (Nazmie et al., 2013), MATRICS social cognition (O’Reilly et al., 2015), and the
lowa Gambling Task (Bass & Nussbaum, 2010). Likewise, neuropsychological measures of
disaggregated cognitive abilities have demonstrated the capability to significantly differentiate

violent offenders from non-violent offenders, including the Seashore Rhythm test, Line
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Judgment tests (Ullman, 1989); Luria Nebraska Neuropsychological Battery (LNNB) (Bryant
et al., 1984; Ullman, 1989); Wechsler Intelligence Scales (Brimigion, 2014; Yeomans, 1996);
Peabody Picture VVocabulary Test (Kennedy et al., 2011); Stroop Colour and Word Test, and
Trail Making Tests A and B (Nazmie et al., 2013). However, the state and quality of the current

literature presents limitations in drawing definitive conclusions on this.

1.8 The present research

The evidence presented above indicates that (1) existing structured professional
judgement risk assessments have room for improvement, namely in predictive accuracy, and
(2) the addition of neuropsychological assessments may have the ability to facilitate some of
these improvements. While there appears to be ample evidence to hypothesize that there is
indeed a significant association between cognitive impairments (particularly in executive
functions), and violence risk, the variability seen across study findings may be an indication
of the same predicament that risk assessments are in, where as a result of the numerous
neuropsychological assessments used in various forensic populations, individual study
findings may be specific to that particular setting, population, assessment, and
operationalization of the outcome. For example, a quote from Douglas (1999),

The old question—can violence be predicted? —is not a good one. More interesting

and practical is the somewhat more convoluted question: Which groups of subjects,

with which particular characteristics, followed over what periods of time, are likely to

exhibit precisely defined kinds of violent behaviour? (p. 161).

Albeit, neuropsychologically informed risk factors can be found in some existing risk
assessments, such as impulsivity and lack of insight, found on the HCR-20, impulsivity on the
LS/CMI, and risk taking/impulsivity and attention deficit/hyperactivity difficulties both found
on the SAVRY, though, these items are often not behaviourally measured, and are instead
taken from self-report measures and collateral information, likely introducing validity and bias
issues (LaDuke, 2015; Podsakoff et al., 1990). Thus, it is hypothesised that behaviourally
measuring cognitive risk factors that are already included in risk assessments, and the addition
of those which demonstrate an empirical relationship with violence, may improve the
predictive accuracy of existing risk measures or at the very least, will apprise professionals on
the cognitive strengths and weaknesses in forensic populations, which will subsequently
inform formulations of risk and allow for treatment plans to be tailored to the offender’s needs,
as well as leveraging their strengths to optimize treatments. With this in mind, and considering
how broad risk assessment is, the assessment of cognitive functioning alongside of risk
assessments may add an additional dimension to risk prediction by identifying those who are

less likely to benefit from treatments, and therefore, may be more likely to recidivate, or those
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who may need extra support in their care and decision-making, perhaps in lieu of directly
predicting violence risk. However, in order to determine which abilities demonstrate an
empirical relationship, more meta-analyses examining the association between neurocognition
and violence risk in a variety of forensic populations are needed, in addition to more high
quality, replicable studies. There is also a need for a consensus on the factors considered to be
most important in relation to violence risk, as well as the neurocognitive assessments which
produce the largest and most accurate effects, to be reached in this field to robustly examine
their individual and cumulative value.

This thesis examines the ability of neuropsychological measures to explain violent
outcomes, and to add incremental validity to contemporary risk assessments. The overarching
aim is to identify neuropsychological domains relevant for inclusion in a structured
professional judgement (SPJ) tool that can be used in parallel to existing tools to further
increase both their accuracy and utility in treatment planning. It was hypothesised that the
addition of these domains in violence risk assessments will increase the accuracy of clinical
judgements and formulations of risk, improving our ability to accurately target treatments; and
adapt them to maximise their efficacy. The decision to eventually develop a tool rather than
making a series of recommendations based on the thesis findings, was founded on guidance
from the Risk Management Authority which recommends using SPJ tools for the assessment
of violence risk (Risk Management Authority, 2011), and the evidence that suggests that an
unstructured approach to risk assessments is not reliable. SPJ tools provide a framework for
professional decision making by identifying factors which the literature indicates should
inform the risk assessment process, providing guidance on the strength of the evidence and
how the factor should be assessed. Therefore, it was presumed that a SPJ tool would provide
the necessary structure and guidance for decision making and assessing risk factors, while also

fostering reliability and validity.

1.9 Thesis Overview

This thesis is comprised of 11 chapters, with chapters 4 through 10 presenting novel
research findings. Each chapter begins with a preface which links the work within the chapter
to issues and questions raised elsewhere in the thesis and contextualizes it within the broader
aims of the PhD. In addition to the present chapter, Chapters 2 and 3 provide further
information and background on the common aetiological contributors to cognitive
impairments in forensic populations and the methodological limitations in violence research

and the implications for risk assessments.
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To address the overarching aim, the thesis followed the example of the National
Institute of Mental Health’s MATRICS initiative’s development of the MATRICS Consensus
Cognitive Battery (MCCB) which sought to identify not only cognitive domains identified by
the research literature, but also those that, in a relatively new field, may have yet to be studied
sufficiently through expert consensus (Nuechterlein et al., 2008). This was completed in three
phases, the first two phases, which were completed in parallel to one another, included a
critical systematic review of the literature and a series of meta-analyses examining the
association between neuropsychological measures and violent outcomes (Chapter 4), and an
international Delphi study which sought to achieve an expert consensus on the
neuropsychological functions believed to be important for inclusion in a violence risk
assessment (Chapter 5). Taking the findings from both studies, a neuropsychological battery
was developed, and a feasibility and pilot study was designed to a.) test the feasibility of
implementing a neuropsychological battery into forensic settings, and b.) pilot the battery in
two distinct samples of violent offenders, which made up phase three of the methodology
(Chapters 6, 7, 8 and 9).

Chapter 10 describes a small case-series pilot study which took a different approach.
Using the same neuropsychological battery, this study examined its utility in explaining the
variance in behaviour associated with imminent aggression over a 14-day period. Further, the
study was designed with a secondary aim of overcoming common methodological and
conceptual limitations in violence research, which were largely identified through conducting
the systematic review for this thesis, as well as drawing from the personal experiences and
lessons learned during the completion of the pilot and feasibility study.

The final chapter presents a general discussion and synthesis of the findings from the
empirical studies, linking the findings back to the literature and to the central aim of the thesis.
The findings are then used to reflect on the implications and recommendations for future
practice and research. The thesis closes with concluding remarks on the predictive utility of
neuropsychological measures for violent outcomes and emphasizes the importance of
conducting routine neuropsychological assessments in forensic populations to enhance

treatment effectiveness and benefits for the individual.
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2 Aetiological Factors for Neurocognitive
Dysfunction in Forensic Populations and their

Association with Violence Risk

Chapter Preface

Chapter 1 provided an overview of the research literature, contextualised the aims of
the thesis, evidenced the cognitive impairments in forensic populations, and why they are
hypothesised to be related to violence risk. This chapter takes a step back and briefly reviews
the literature on the common aetiological factors (e.g., head injuries, alcohol and substance
misuse, psychotic illness, and adverse childhood experiences) that contribute to cognitive
impairments seen in forensic populations, and how these are posited to relate to violence risk.
This chapter fits into the aims of the thesis as it provides further evidence to support the notion
that the assessment of neuropsychological abilities in forensic populations may aid in the

assessment of violence risk.

2.1 Introduction

Recent research has made substantial progress in understanding the link between
cognitive impairments and violent behaviour (Morgan & Lilienfeld, 2000; Ogilvie et al., 2011,
e.g., Reinharth et al., 2014), and as a result of the impact that cognitive impairments may have
on offending and violent behaviour, it is essential to understand their aetiology. As read in the
previous chapter, damage to certain areas of the brain may manifest as behaviours which are
conducive to offending and may disinhibit the functions which allow individuals to behave
pro-socially and desist from offending. Common causes of cognitive impairments in offending
populations with relevance to this thesis are head injuries, alcohol and substance misuse, a
diagnosis of a psychotic illness, and adverse childhood experiences. Whilst all of these can
individually contribute to cognitive impairment, they commonly co-occur in forensic
populations, further exacerbating the negative effects. For instance, violent psychiatric patients
are approximately four times more likely to have a closed head injury when compared to non-
violent psychiatric patients, and are more likely to be diagnosed with co-occurring substance
abuse (Dinn et al., 2009). Further, cognitive deficits related to certain medical and psychiatric
diagnoses are often worsened by head injuries and alcohol/substance misuse and may result in
damage to similar underlying mechanisms which increase violence risk. For example, the

misuse of substances may lead to head injuries that cause behaviours shown to increase the
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likelihood of aggression, namely, irritability, emotional instability, and impaired inhibitory
control (Dinn et al., 2009). It is therefore the aim of this chapter to briefly describe these
common causes for cognitive impairment and how they relate to violence risk, to further

contextualize the aims of this thesis.

2.2 Head Injury

Head injury, defined as any trauma to the head, not including superficial facial
injuries, is the most common cause of death and disability in people aged 1-40 years in the
United Kingdom (UK) (NICE Clinical Guideline 176, 2014). The most common form of head
injuries are traumatic brain injuries (TBI), often being the most severe, and can be described
as a structural injury and/or physiological disruption of brain function, which has been
traumatically induced as a result of an external force (NICE Clinical Guideline 176, 2014),
and can also result in a direct disturbance of cognitive and neurological functioning (Wortzel
etal., 2013). The main difference between head injuries, such as concussions, and TBI, are the
severity of the injury. Severity is often operationalised by the presence or absence of a loss of
consciousness (LOC), and the duration of this, as well as symptoms such as amnesia. For
example, a LOC of 0-30 minutes is often considered moderate, 30 minutes or more is often
considered to be moderate to severe, depending on the injury, and a mild injury, typically
referred to as a concussion, rarely leads to LOC or permanent brain damage, however, these
differ across measures and studies. Conversely, moderate to severe TBI will often lead to long-
term cognitive, behavioural and psychiatric disturbance (Williams et al., 2018). Along with
the undoubted impact that TBI has on individuals, are the lasting impairments which interfere

with one’s ability to function daily, and often, to engage in pro-social behaviours.

TBI is considered an ongoing health condition and has been linked to a variety of
behavioural, emotional, cognitive, and somatic symptoms (Ponsford et al., 2008). The
neuropsychological effects of TBI most commonly result in impairments characterised by
impulsivity and deficient social cognition, as well as executive dysfunction, impacting abilities
such as memory, attention, concentration, and planning, as well as emotional regulation
(Williams et al., 2018). While milder TBIs can lead to issues with inhibitory control and
attention, frontal lobe injuries can increase an individual’s risk of impulsive aggression, impair
decision making, and increase inappropriate social behaviours (Azouvi et al., 2016). TBI is
also associated with slowed information processing, impaired social cognition, personality and
behavioural changes, and impaired insight (Arciniegas & Wortzel, 2014; McDonald, 2013;
Spikman et al., 2000; Willmott et al., 2009). Further, there is evidence to support the

significance of TBI over other common risk factors for cognitive and behaviour dysfunction.

21



For example, using the Ohio State University TBI Identification (OSU TBI-ID) questionnaire
to collect retrospective information in a state prison sample of n= 210, Bogner and Corrigan
(2009) found that the extent of the prisoners’ exposure to TBI remained significantly
associated with TBI consequences (e.g., cognitive and behavioural functioning) over and
above other potential influencers (e.g., learning disability, special education, psychiatric
treatment history, drug and alcohol history, and demographic characteristics).

2.2.1 TBIl and Offending

The association between TBI and offending is hypothesised to be related to damage
to the frontal lobes of the brain, affecting social perception, self-control and judgement,
emotions and mood (Turkstra et al., 2003). The frontal system of the brain is also the one most
often damaged when a TBI occurs, frequently resulting in the dysfunction and impairment of
the cognitive abilities it holds, increasing the risk of violent and criminal behavior, namely,
impulsive aggression (Azouvi et al., 2016; Williams, Mewse, et al., 2010). As a result of these
impairments, individuals with a TBI may be more prone to misperceive situations, behave
inappropriately in public, overreact to stimuli, lack communication skills, or act out
impulsively, which directly relates to violence risk (Turkstra et al., 2003). Deficits resulting
from TBI may also inhibit an individual’s ability to comply with correctional authorities, in
addition to tending to their activities of daily living (Slaughter et al., 2003), consequently
affecting their treatment as well as their ability to be released. Moreover, Williams and
colleagues (2010), found an association between having three or more self-reported TBIs and
increased violence in offences in young offenders (Williams, Cordan, et al., 2010). The
research in this area draws a clear link between TBI and offending, by highlighting the domino
effect that TBI has on individuals’ cognitive abilities, and then the effect that these cognitive

abilities have on one’s behavior.

2.3 Alcohol and Drug Misuse

Further increasing violence risk, poor health, and cognitive impairments, are alcohol
and substance abuse. The World Health Organization (WHO) defines substance abuse as ‘the
harmful or hazardous use of psychoactive substances, including alcohol and illicit drugs’*
(World Health Organization, 2019). In addition to substance abuse, psychoactive substances
and alcohol can also lead to dependence or ‘dependence syndrome’ which is a cluster of

behavioural, cognitive, and physiological phenomena that develops after repeated substance

4 From this point, the term ‘substance abuse/misuse’ will be used to describe both drug and alcohol
abuse, unless explicitly noted otherwise.
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use, and often leads to several difficulties, including a strong desire to take the drug or alcohol,
making the drug or alcohol a higher priority than other obligations, and physical withdrawal
(World Health Organization, 2019). Harmful alcohol and substance misuse has also been

associated with long-term effects on neuropsychological functioning.

The potential for a decrease in neuropsychological functioning due to alcohol and
substance abuse has been well established in the literature (e.g., Fernandez-Serrano et al.,
2011; José Fernandez-Serrano et al., 2010; Van Holst et al., 2011). Long-term drug misuse
and dependence have been associated with dysfunction in the prefrontal cortex (PFC), leading
to impairments in several cognitive abilities, including executive functioning (Verdejo-Garcia
et al., 2004). The PFC is made up of the dorsolateral prefrontal cortex (DLPC), orbitofrontal
cortex (OFC), and the anterior cingulate cortex (ACC) (Crews & Boettiger, 2009). Each
domain oversees its own cognitive abilities, therefore when there is damage within an
individual area, different cognitive deficits will emerge. For example, damage to the DLPC
may result in impaired working memory and cognitive flexibility, whereas when the OFC is
damaged, individuals may have difficulties with processing emotions or making decisions
(Bechara, 2005). With acknowledgement of this, researchers have found that individuals
dependent on substances often present with behavioural problems similar to those seen in
patients who have a damaged or impaired PFC and its components, for example, apathy, lack
of initiative, low motivation, poor emotional regulation, poor judgement, impulsivity,
disorganized behavior and the neglecting of goals (Verdejo-Garcia et al., 2006). Additionally,
while studies have shown that recreational use of certain drugs may cause mild executive
deficits, heavier use leading to dependence may impair several executive functions, including
selective attention, inhibition, and flexibility (Verdejo-Garcia et al., 2004). Lasting executive
impairments have also been observed in individuals who have engaged in excessive alcohol
use or who have alcohol dependence, namely in, fluency, working memory, inhibition,
cognitive flexibility, and decision-making (Chanraud et al., 2007; Loeber et al., 2009; Pitel et
al., 2009). Moreover, alcohol abuse has been shown to affect more specific functions such as
sustained attention, planning, and flexibility than the co-abuse of other substances such as
cocaine (R. Z. Goldstein et al., 2004) or heroin (Fishbein et al., 2007). A more recent meta-
analysis of 77 studies examining group differences between alcohol dependent adults (n=
2620) and healthy controls (n= 2576) found moderate and large (respectively), significant
effects on neuropsychological measures of planning and problem solving (g= 0.77), and
inhibitory abilities (g= 0.80), as well as a moderate pooled effect for executive function
measures (g= 0.64) with the alcohol dependent group presenting with more deficits (Stephan
etal., 2017).
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2.3.1 Alcohol and Drug Misuse and Offending

Compared to the general population, prevalence rates of problems with substance use
in offending populations are significantly higher (Fazel et al., 2006), and substance use has
been consistently linked with criminal offending, high-risk behaviours, and an increased risk
of violent crime (Chandler et al., 2009; Hoaken & Stewart, 2003). Likewise, depending on the
type of drug, drug users are three to four time more likely to offend than non-drug users
(Bennett et al., 2008), for example, compulsive violence for economic gain is more likely to
be seen in cocaine and heroin users (P. J. Goldstein, 1985), though, a more recent study
differentiated the two and found that opioid dependence was associated more with property
offending, while stimulant dependence was associated with recent violent crime (Sutherland
etal., 2015). More generally though, individuals who have a substance use disorder contribute
more to violent behavior, than all other psychiatric diagnoses combined (Pulay et al., 2008).
Due to the overwhelming impact that substance misuse has on violent behavior, P.J. Goldstein
(1985) proposed three theories to help further explain the link between the two:
psychopharmacological violence, where violent acts are committed as a direct result of the
physiological effects of the substance used (Kuhns & Clodfelter, 2009); systemic violence,
which is linked to the aggressive patterns often seen in drug dealing; and economic-compulsive
violence, which has to do with violent crimes committed for economic gain to support
substance use. Research has supported these theories, for example, using data from the
Pittsburg Youth Study (n= 850 boys), Farrington and colleagues found that individuals who
use and sell drugs were significantly more likely to commit homicide or to be a victim of
homicide (Farrington et al., 2012). Also, according to findings from a 2013 national survey of
n= 3080 12 to 17 year old’s on drug use and health, it was discovered that compared to
individuals who did not sell drugs in the general population, adolescents who were involved
in selling drugs, were also involved in more fights, gang fights, criminal attacks, and handgun
usage (Shook et al., 2013). Moreover, a study which measured the correlates or risk factors for
property and violent offenders who inject drugs (n= 887), found that 73.3% of those who
reported committing a violent offence in the previous month were also under the influence of
drugs and/or alcohol at the time, and when asked about their motivation for committing the
violent offence, 46.7% reported that it was opportunistic, perhaps indicating significant

impulsivity within this group of offenders (Sutherland et al., 2015).

Additional theories support the notion that violence co-occurs with substance use due
to intrapersonal factors, such as sensation seeking, easy drug access, and recent drug offers

(Salas-Wright et al., 2016), however, they found that despite greater sensation seeking being
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reported in youth who are violent, it was not a strong predictor for substance use morbidity in
repeat violent offenders, and was unable to distinguish those who have a substance use
disorder from those who do not. Equally, others have suggested that both acute alcohol intake
and intake of small quantities can impair executive functions (Kringelbach, 2005;
Ridderinkhof et al., 2002), which may lead to careless or inappropriate behaviour, often
making a person more vulnerable to violent victimization, or more likely to respond to
situations in a violent manner (Hawkins & Trobst, 2000). Moreover, individuals with alcohol
dependence, similar to individuals dependent on other drugs, are characterised by poor impulse
control, and are more commonly diagnosed with impulse control disorders compared to
healthy controls (Lejoyeux et al., 1998; Virkkunen et al., 1994).

2.4 Psychosis

Major mental illness has also been implicated in cognitive dysfunction, namely
psychosis. Psychosis is the experience of delusions, hallucinations and disordered thinking,
and psychotic illness refers to the experiencing of these symptoms to the point of distress
and/or functional impairment (Sheffield et al., 2018). While not a symptom of psychotic
disorders, psychotic illnesses such as schizophrenia, bipolar disorder, and schizoaffective
disorder are often characterised by cognitive dysfunction, indicating that cognitive dysfunction
is a core feature of psychotic illnesses (Sheffield et al., 2018). Individuals who are diagnosed
with schizophrenia, for example, have been characterised by generalized impairments in 1Q,
attention, executive functions, memory, language, perception, visuospatial abilities, motor
speed, and social cognition (Green et al., 2019; Reichenberg & Harvey, 2007). In addition to
those observed after a diagnosis is made, research has also demonstrated that cognitive
dysfunction precedes the onset of psychotic symptoms, further suggesting cognitive
impairments are a core feature of schizophrenia (Seidman & Mirsky, 2017). Like
schizophrenia, bipolar disorder with psychotic features has also been liked to cognitive
dysfunction, such as 1Q deficits, impaired processing speed, working memory, executive
functioning (Kravariti et al., 2009), and cognitive flexibility (Trisha et al., 2018). A notable
difference between schizophrenia and bipolar disorder are the degree of pre-morbid cognitive
impairments leading up to a first episode of either disorder, where research has suggested that
less severe impairments are observed in pre-morbid bipolar disorder than those observed in
pre-morbid schizophrenia (Kendler et al., 2016; Seidman et al., 2013). However, little
consistency has been found between the cognitive profiles of individuals diagnosed with
bipolar disorder with psychotic features and those without (Ancin et al., 2013), though more

severe deficits in verbal learning and executive functioning (Levy & Weiss, 2010) have been
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associated with psychotic features, as well as more severe illness (Simonsen et al., 2011), and
poorer outcomes (Bora et al., 2010). Cognitive impairments have also been associated with
psychosis in other disorders, including mood disorders such as major depression. Whilst there
is limited research on the pre-morbid functioning of individuals at high-risk for depression
with psychosis (Seidman & Mirsky, 2017), deficits in 1Q, verbal learning, category fluency,
and Trails B of the Trail Making Test have demonstrated small to large effect sizes (e.g., z = -
0.2 to -0.9) relative to normal controls, even after controlling for 1Q (Zanelli et al., 2010).
Though, interestingly, individuals with depression with psychosis have cognitive profiles
which are similar to individuals who are diagnosed with first-episode schizophrenia (Zanelli
et al., 2010). Last, although there is little research examining cognitive functioning in
individuals with psychosis-like experiences, those which have, found that the presence of sub-
clinical psychosis was also associated with poor processing speed (Rdéssler et al., 2015), and
that there was a negative association between psychosis-like experiences and general cognitive
ability (Sheffield et al., 2016), suggesting that despite severity of mental illness, the presence
of psychosis is related to impaired global functioning (Seidman & Mirsky, 2017).

2.4.1 Psychosis and Offending

Schizophrenia and other psychaotic illnesses are often the most prevalent diagnoses in
forensic psychiatry (Scottish Government, 2016). However, most individuals with a diagnosis
of a psychotic illness will not be violent, and although a diagnosis of schizophrenia confers an
increased risk of violence relative to the general population, this has been attributed to
symptoms, comorbidity, cognitive impairments, and neurobiology (Fazel, Gulati, et al., 2009;
Fazel, Langstrom, et al., 2009; O’Reilly et al., 2015; Soyka et al., 2007). More specifically,
dynamic risk factors for violence in psychosis include co-morbid alcohol and substance
misuse, nonadherence to treatment, impairments in insight, impulsivity, presence of positive
symptoms, and trauma (UllIrich et al., 2014; Volavka & Citrome, 2011; Witt et al., 2013). As
a core feature of psychotic illness, the relationship between cognitive impairments and
violence risk has been meta-analysed, but with inconsistent findings. For instance, a 2014
meta-analysis of 4,764 participants found that global cognitive impairments (r=-.13) and lack
of insight (r=.09) were significantly associated with aggressive outcomes in schizophrenia
(Reinharth et al., 2014), and other studies have reported increased aggression and violence in
schizophrenia in the presence of additional factors. For example, the co-occurrence of
personality disorders, substance use disorders, and schizophrenia, have been shown to increase
aggressiveness in some individuals (Cuffel et al., 1994; Fazel, Langstrom, et al., 2009;

Tiihonen et al., 1997), and two meta-analyses have supported this notion, demonstrating that
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psychosis in particular is more associated with violence risk when it is co-morbid with
substance use disorders (Douglas et al., 2009; Fazel, Gulati, et al., 2009). An acute diagnosis
of bipolar disorder has also been implicated in increased violence risk (Feldmann, 2001),
though, it also has the highest comorbidity with substance use disorders (Pettinati et al., 2013),
and is often associated with treatment noncompliance, higher rates of hospitalization, worse
functional outcomes, and a lower quality of life (Jaworski et al., 2011; Lagerberg et al., 2010;
Mazza et al., 2009).

2.5 Adverse Childhood Experiences

The experience of early life adversity has been associated with negative physical and
mental health outcomes in adulthood (Pechtel & Pizzagalli, 2011). Adverse childhood events
(ACEs) include verbal, physical and sexual abuse, neglect, household mental illness,
household criminality, and household substance abuse, to name a few (Hughes et al., 2017).
When compared to the general population, individuals with a diagnosis of schizophrenia and
bipolar disorders have reported higher rates of early life stress and adversity (Etain et al., 2010;
H. L. Fisher et al., 2010, 2011), and trauma and early life stress have also been implicated in
impaired cognitive functioning (Koenen et al., 2003; Perez & Widom, 1994). Adverse
experiences in children have been linked to impairments in general cognition, and on domains
of attention, abstract reasoning, and executive function (Beers & De Bellis, 2002; Mezzacappa
et al., 2001), while early life stress in adults has been associated with impaired intellectual
functioning, memory, and working memory (Navalta et al., 2006). Moreover, clear links have
been made between early life stress and reduced cognitive functioning in psychosis, such as
working memory and executive function in first episode (Aas et al., 2011), chronic psychosis
(Shannon et al., 2011) and schizophrenia spectrum and bipolar disorders (Aas et al., 2012).
Neurobiological studies have also drawn links between early life stress and adversity on the
development of the prefrontal cortex, suggesting these experiences negatively impact the
prefrontal cortex and the functions it subserves (McEwen, 2012; Underwood et al., 2019).
Poor performances on measures of 1Q, language, memory, attention, and executive functions
have been seen in groups of neglected children (De Bellis et al., 2009), as well as children who
spent part of their life in an institutionalized environment (van den Dries et al., 2010). Also,
both narrative and quantitative reviews have evidenced that children who have been abused
often have reduced gray matter in regions associated with emotions and self-regulation (Lim
etal., 2014; Teicher & Samson, 2016). Some studies have also focused on subgroups of abuse,
such as emotional, sexual, and physical, with a history of emotional abuse being more common

in bipolar disorders, and physical abuse in schizophrenia (Etain et al., 2010), suggesting a clear
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overlap between mental illness, trauma, and cognitive impairments. Moreover, alcohol and
substance misuse may be used as maladaptive coping strategies for symptoms of mental

iliness, or the trauma associated with childhood, adding a further layer of complexity.

2.5.1 Adverse Childhood Experience and Offending

In a meta-analysis of over 250,000 participants, the pooled odds ratio for individuals
with four or more adverse childhood experiences for violence perpetration was 7.51 (95% CI
5.87-11.18), with moderate heterogeneity (Hughes et al., 2017). Moreover, pooled odds ratios
for problematic drug use in these individuals was 10.22 (95% CI 7.62-13.71) with low
heterogeneity, and problems with alcohol use had odds of 5.84 (95% CI 3.99-8.56), though
the heterogeneity was significant at 75%. In addition to the loss of important functions as
previously outlined, adverse childhood experiences may also lead to adult violence due to the
normalization of violence in childhood (Denson, 2021), or the “cycle of violence” where
individuals who were abused as children, grow to be violent adults (Braga et al., 2018).
Although adverse childhood experiences were not a main focus of this thesis, their relevance

underscores the complex and diverse factors that contribute to violence risk.

2.5 Co-Occurring Head injury, Substance Misuse, & Psychosis

Head injury and substance misuse (often in conjunction with mental illness) often
contribute to a decrease in neuropsychological functioning, and an increased risk for violent
and offending behavior. The relationship between head injury and substance misuse appears
to be circular, where it is difficult to determine which came first, further complicating the
ability to investigate specific risk factors for each. While research indicates that damage to the
orbitofrontal cortex due to a TBI can cause an organic personality disorder which is conducive
to substance abuse (Bjork & Grant, 2009), it also suggests that substance use disorder and drug
and alcohol intoxication increases the risk of obtaining a TBI, and the link between the two is
most commonly in the direction of substance misuse causing a TBI (Cherpitel, 2007; Taylor
etal., 2003). This was further supported by conclusions of a review by Bjork and Grant (2009)
which suggests that while substance misuse before TBI may increase the risk of suffering a
TBI, TBI also increases the chances of relapsing or becoming dependent on drugs or alcohol
post-injury, and can make recovery more difficult. Additionally, pre-injury acute substance
misuse increases the likelihood of suffering a more severe TBI (Parry-Jones et al., 2006).
Additional research has also supported this, arguing that the risk of developing a substance
related disorder was 3.62 times higher in individuals with a TBI compared to those without
(Wu et al., 2016). Similarly, a systematic review of 29 individual studies evidenced that in a

criminal justice population, rates of drug abuse were higher in individuals with a TBI at any
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age, when compared to controls (McKinlay & Albicini, 2016). Although methodological
weaknesses of individual studies (e.g., self-reports, missing information on timing and severity
of TBI, as well as confounding factors) made it difficult for the authors to definitively draw
conclusions, this review further exemplifies the overlapping nature of these aetiological
factors. Aside from the questionable directionality, the adverse outcomes that overlap with the
misuse of substances both before and after a TBI are particularly concerning. Heavy substance
misuse following a TBI is linked to poorer medical, social and vocational outcomes (Ponsford
et al., 2007), as well as a greater risk of suffering repeated head injuries (Weil et al., 2016).
Alternatively, individuals with a history of substance misuse before a TBI, have an increased
risk of substance use disorder, mood disorders, and attempted suicide after a TBI injury (Weil
etal., 2016).

Research has also suggested that symptoms of psychosis will be experienced in up to
10% of individuals who suffer a TBI (see Batty et al., 2013 for a review), and the emerging
cognitive impairments in these cases show similar patterns to those with a diagnosis of
schizophrenia. For example, in a review of case studies of individuals with psychosis after
TBI, 59% reported memory deficits, and 41% reported executive and spatial deficits (Fujii &
Ahmed, 2002), and in a study comparing n= 45 individuals who experienced psychosis
following a TBI to n= 45 controls matched by age and gender who did not experience
psychosis after a TBI, found that the group experiencing psychosis was more likely to
demonstrate impaired performances on measures of executive functions (77% impaired),
verbal memory (83% impaired), and language (54% impaired) (Sachdev et al., 2001), perhaps
suggesting an additive effect between TBI and psychosis. Additionally, a study comparing
cognitive functioning of n= 24 individuals who developed a psychotic disorder following TBI
(PDFTBI), n= 21 individuals with a TBI without psychosis (TBIWP), and n= 24 individuals
with schizophrenia and no TBI, found significantly lower scores in the PDFTBI group on
measures of intelligence, vocabulary, verbal memory, and executive functions compared to
normal controls, and likewise, the schizophrenia groups had significantly lower scores on
measures of intelligence , working memory, verbal spatial abilities, and executive functions,
however, there were no significant differences observed between the TBIWP group and
healthy controls after Bonferroni correction (Fujii et al., 2004). Unfortunately, the authors did
not report effect sizes to support their findings, though, these results suggest the emergence of
similar cognitive impairments in psychosis even in the presence of different aetiologies,

though notably, the schizophrenia group exhibited the most impairments out of all the groups.
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Research has also linked co-occurring psychosis and alcohol and substance misuse
with deficient cognitive functioning, however, the additive effect from some substances may
be more subtle. For example, a 1999 study found that the cognitive deficits related to
schizophrenia with and without the presence of alcohol use disorder, were more severe than
alcohol use disorder on its own, showing deficits in working memory, abstract reasoning, and
social comprehension and perception (D. N. Allen et al., 1999). However, the literature in this
area seems to be split where some have found greater deficits in substance users diagnosed
with schizophrenia compared to those who are not (Serper et al., 2000; Sevy et al., 1990), and
others have found no differences (e.g., Addington & Addington, 1997; L. Cooper et al., 1999),
though this appears to be related to the substance under investigation. Studies of this nature
involving cocaine-users have found more differences between groups, whereas studies
involving alcohol use and cannabis have not. Another study examining the effects of alcohol,
cannabis, hallucinogens, cocaine, and stimulants in n=266 patients with psychosis, found no
significant associations cross-sectionally or longitudinally between substances and cognitive
functioning, however, they did find that substance use was associated with higher positive

symptoms of psychosis (r= 0.18) (Pencer & Addington, 2003).

There appears to be significant overlap between impairments seen in TBI and
psychosis, and psychosis and substance use, though the degree of impairments may have more
to do with the type of substance used. Due to the general deleterious effects that these factors
have on neurocognition and mental health, and the prevalence of these overlapping factors
seen in forensic populations, assessments of TBI, substance use, and cognitive functioning

should be a priority when working with these populations.

2.6 Co-Occurring Aetiological Factors and Violence

Further compounding the personal effects resulting from TBI, alcohol/substance
misuse, psychosis, and ACEs, is their potential to increase violence risk. As the literature
highlights, TBI and substance misuse contribute to cognitive impairments which may increase
violence risk, however, there are inconsistencies in the literature as to whether individuals with
no history of violence prior to cognitive impairments will then become offenders. For instance,
an increase in aggressive behavior has been observed in individuals after suffering a TBI, but
higher levels of aggression before a TBI are also a risk factor for aggression after a TBI
(Williams et al., 2018). Though, a recent study on n= 432 forensic psychiatric inpatients found
that head injury significantly predicted violence proneness and violence during admission over
and above a history of drug and alcohol misuse, and having a diagnosis of schizophrenia

(relative risk= 1.45) (Brown et al., 2019). Although directionality could not be considered in
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this study due to its cross-sectional design, and it was limited by methodological weaknesses
(i.e., the use of head injury as a binary outcome and record linkage data), these results were in
the direction to further demonstrate the magnitude of the impact that head injury has on
violence risk, over and above other major risk factors, including schizophrenia. However, it is
not known whether the individuals in this study had a co-occurring diagnosis of schizophrenia
with a historical TBI, or if TBI on its own was significant. Given the findings presented above
which suggested that patients with schizophrenia demonstrated more global impairments than
groups who developed psychosis following a TBI and TBI with no psychosis (e.g., Fujii et al.,
2004), the co-occurrence of schizophrenia and TBI would suggest greater cognitive

impairments, and likely, an increased risk for violence.

Similar research has also evidenced that the relationship between violence and head
injury can be explained by co-occurring substance abuse (Dinn et al., 2009). Whilst there may
be traits which provoke individuals to act in an antisocial manner even without substance use
and head injury, the combination of substance misuse and TBI appear to be both disinhibitors
and destabilizers when it comes to violent behavior. For example, they can be considered
disinhibitors, as damage to the PFC which subserves executive functions may result in
deficient inhibitory control contributing to more impulsive behaviours, and disinhibiting
functions which encourage pro-social behaviour. Likewise, they can be considered
destabilizers due to the loss of cognitive functions which may contribute to a failure to care
for oneself, mental health problems, and dysregulation of emotions and behaviours.
Additionally, dependence on substances may also serve as a motivator for violence when
individuals commit crimes to support their addiction. As there seems to be more agreement on
the association between substance misuse and violence, it is likely that the numerous
confounding variables seen in offending populations have made the association between TBI
and violence seem less straight forward, for example, individuals who have a TBI also often
have lifetime histories of abuse, trauma, mental illness, and drug and alcohol problems,
compared to individuals without a TBI (Williams et al., 2018). Further compounding this may
be the clear overlap in cognitive impairments seen in psychotic illness, TBI, and substance

use, creating difficulty in drawing clear links between impairments and their true aetiology.

It is also important to note, as mentioned previously, that individuals with a severe
TBI may be more prone to misperceive situations, behave inappropriately in public, overreact
to stimuli, lack communication skills, or act out impulsively (Turkstra et al., 2003), and
perhaps unintentionally engage in aggressive and violent behaviour. This is similar to some

substance dependent individuals who also present with comparable behavioural problems,
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namely, poor emotion regulation, poor judgement, impulsivity, and disorganized behavior,
among others (Verdejo-Garcia et al., 2006), as well as those who are diagnosed with a
psychotic disorder (e.g., Green et al., 2019; Reichenberg & Harvey, 2007) and have a history
of childhood trauma (e.g., Beers & De Bellis, 2002; Mezzacappa et al., 2001). Based on the
evidence presented, it is further apparent that the co-occurrence of even just one or two of
these factors may have an additive effect, essentially exacerbating dysfunction and behavioural
manifestations. Though, when looking at violence risk independently, it remains difficult to
understand the causal processes, as these may be attributed to one factor or several, and adding
an additional complication is the possible reciprocal relationship between these factors and
violence. This notion also highlights the heterogeneity observed in violent offenders, cognitive

abilities, or impairments, and in violence research.

Nonetheless, due to the harmful impact that substance misuse, psychosis, and
childhood trauma have on the functionality of individuals, they are more likely to be
considered in violence risk appraisals, yet, considering the evidence provided and the
significant overlap, it is astounding that TBI is not yet a formal risk factor for violence and its
relevance is often overlooked in the assessment of violence risk. Williams et al. (2018) argued
that if nothing else, TBI may be an essential indicator for a range of issues which increase an
individual’s risk for committing crime, further signifying its importance as an independent risk
factor for offending. In other words, although TBI does not often result in offending, it has the
potential to increase the risk in certain individuals due to the cognitive impairments and
behavioural problems that it can lead to. Though, taking all the presented evidence together, it
is further astounding that it is not routine practice for a comprehensive neuropsychological
evaluation to be completed on offenders prior to treatment or risk assessment, seeing as much
of this evidence implicates the underlying cognitive impairments, that are a result of these
aetiological factors, as the reason for increased violence and aggression risk. Moreover, as
TBI, psychosis, and substance use can be considered dynamic in nature, they do not directly
increase violence risk, instead they represent several underlying mechanisms that theoretically
relate to violence risk. Thus, it seems that without knowledge of the location or magnitude of
impairments, due to the absence of neuropsychological evaluations in many cases- treatments,

clinical judgements, and formulations of risk may not be completely accurate or effective.

2.7 Summary

In summary, due to the resulting cognitive impairments from TBI, alcohol and drug
misuse, psychosis, and adverse childhood experiences, the presented evidence suggests that

these factors contribute to cognitive impairments that increase the risk of engaging in violent
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behaviour. Although the contributing mechanisms vary, as well as the directionality of which
occurs first, all factors contribute to a decrease in the neuropsychological functions which
promote pro-social behaviours. Currently, substance use, traumatic experiences, and major
mental disorder, including psychotic disorders are considered risk factors for violence and are
included in the HCR-20 version 3 (Douglas et al., 2013), however TBI, and many of the
cognitive impairments it is known to cause, are not included as formal risk factors in any risk
assessments for violence. This may be due to the many limitations which often emerge in TBI
research, namely, the failure to converge on a single definition and the various types of
measures used, which has likely contributed to somewhat mixed results. Nonetheless, the topic
of head injury and violence has increasingly emerged in the literature and will hopefully
continue to be looked at as a true marker of future violence. Further, to reiterate what Williams
et al. (2018) argued, because we are now more aware of the neuropsychological consequences
of TBI, and how the impairment of cognitive abilities may contribute to violence, if nothing
else, in offending populations, TBI should be used as an indicator of someone who may go on
to be violent, and more so when it coincides with substance abuse. In addition to the propensity
for violence, the prevalence of these factors in forensic populations present important
implications for clinicians. Notably, aetiological risk factors for cognitive impairments may
also hinder an offender’s ability to fully benefit from treatment programmes (Williams et al.,
2018). Thus, to aid in the identification of specific treatment targets, to optimize treatment
gains, and to improve the accuracy of clinical judgement, it is recommended that cognitive
abilities of offenders, especially those with these risk factors, are comprehensively

neuropsychologically assessed to understand their cognitive strengths and weaknesses.
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3  Methodological Limitations of Violence Research
and the Implications for Contemporary Risk

Assessments and Clinical Practice

Chapter Preface

Following the structure of Monahan’s (1988) criticisms of risk assessment research,
this chapter outlines the major methodological weaknesses in current risk assessment research,
and the implications they have on contemporary risk assessments and clinical practice. Each
section is followed by a list of recommendations on how to improve future research.
Acknowledgement of the long-lasting limitations observed in risk assessment research is
relevant to the current thesis, as it provides additional context and a more in-depth rationale
for the central aim of the thesis; that is, to improve the predictive accuracy of structured risk
assessments. In addition to our hypothesis that the addition of neuropsychological risk factors
for violence will improve the predictive accuracy of risk assessments, it is also postulated that
improving the quality of research will further contribute to this aim. Thus, this chapter looks
at the issues in risk assessments from a bottom-up perspective with the central
recommendation that to improve the performance of risk assessments, the research which
informs them must improve first. As will be described in subsequent chapters, the
methodological weaknesses identified in this chapter were critically and carefully considered

during the developmental stages of the two final studies in this thesis.

3.1 Introduction

Over three decades ago, Monahan highlighted four main methodological weaknesses
that he identified whilst reviewing research on the assessment of violence risk in mentally
disordered populations, which included: the use of “weak criterion variables”, “impoverished
predictor variables”, “constricted validation samples”, and “unsynchronized research efforts”
(Monahan, 1988; pp. 251-255). With the addition of one more criticism of risk assessment
research (e.g., a lack of transparency in reporting findings) and a discussion on a common
limitation observed in this research (e.g., low base rates), the following sections will briefly
elaborate on these limitations, and their relevance for current research, followed by
recommendations for future research. Subsequently, the implications that these weaknesses

have on current risk assessments and clinical practice will be outlined.

34



3.2 Weak Criterion Variables

In 1988, Monahan highlighted the use of weak criterion variables as one of the most
persistent criticisms of risk assessments. For decades, the terms dangerousness and violence
have been used to describe individuals who pose a substantial risk to society or to themselves,
however, for the same amount of time, there has been little consensus on what exactly is meant
by the term violence. Notably, this limitation has been emphasized is several papers
throughout the years (S. T. Harris et al., 2013; Hart, 2011; Yang et al., 2010), and in the HCR-
20 V3 manual, where Douglas et al. (2013) conceded this ambiguity in definitions of violence,
and proclaimed that they complicate all aspects of risk assessment and management. Further
Hart (2011) shared this view, arguing that without a precise definition of violence, there cannot
be a precise understanding of what causes it. In conjunction with a vague understanding of
violence, ambiguous definitions complicate the way data is interpreted (Bjarkly, 1995),
impacts the synthesis and comparison of studies in meta-analyses, and results in predictions
of unspecified types and severity of violence. Moreover, they contribute to less accurate
predictions, inhibit the dissemination of replicable studies, and essentially impacts the overall
quality of research, all of which eventually informs clinical practice. While imprecise and
unclear definitions of violence impact individual studies, the problem becomes much more
apparent in reviews where similar outcomes are meant to be synthesized for analysis. Bjarkly
(1995) highlighted this as a limitation in a review he conducted looking at prediction of
aggression in psychiatric patients, where he found that the way aggression was operationalised
as a criterion measure, ranging from very specific to the inclusion of ‘questionable events’,
confounded the interpretation of the data. More recently, S.T. Harris and colleagues (2013)
completed a review on how violence is quantified in violence research. While this review
focused more on tools used to assess violence in a more rigorous way, predictably, the various
ways in which violence is defined in this field was also highlighted. Their findings
demonstrated varied definitions and dichotomized categorizations of individuals, while only a
small number of studies implemented objective measures to gain a deeper understanding of
violent behavior. Additionally, in 1983, Harre and Lamb (1984; as cited in Parrott & Giancola,
2007) reported that there were over 200 different definitions of aggression, and with that being

over 30 years ago, there are likely even more today.

A contributor to poorly and vaguely operationalised outcomes, is their lack of
specificity. For example, violence is technically a subtype of aggression, and aggression and
violence should be thought of as a continuum of severity, where aggression may include

behaviors such as shoving, pushing, and yelling, whereas violence suggests the intent to cause
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severe physical harm (Dewall et al., 2011). In this context, and according to DeWall and
colleagues, aggression is behavior which is intended to harm a person who wants to avoid the
harm, and violence is an extreme form of aggression where the goal is to cause severe harm,
usually physical injury, or death. One of the issues with specificity in outcomes is that the
terms aggression and violence are frequently used interchangeably, although they are not the
same (Dewall et al., 2011; Serper, 2011). Further, violence is often used as an ‘umbrella term’
to account for all types of behaviours and levels of severity, which can be detrimental to the
interpretation of results. Likewise, compiling a broad range of behaviours into one composite
score and calling it violence can lead to the overgeneralization of which individuals are violent,
and may put individuals arbitrarily into groups which they realistically do not belong in. This
assertion was made by Bjarkly (1995), who argued that broad definitions of aggression allow
behaviours such as serious physical assaults and verbal aggression to be treated as equal
indicators of aggression. Moreover, specifying the type of violence and severity is especially
important in inpatient settings where proxies are frequently used as indicators of aggression,
as the lack of specificity may impede the generalizability of results to other inpatient settings

and contexts.

Bearing this in mind, it seems negligent to ignore the severity of violence and to not
explicitly differentiate it in research, whenever possible. While it is acknowledged that a
common limitation in violence research is low base rates of violence, which quite often
constricts the ability to robustly analyse certain outcomes (e.g., Quinsey, 1981), it is still
crucial to report individual incidents and how they were rated, otherwise, as Bjerkly (1995)
highlighted, researchers lose the ability to determine specific risk factors for serious violence
as compared to those for verbal aggression, for example. In addition to being specific about
severity of incidents, types of aggression and violence should be explicitly stated whenever
possible. Geen (1998) suggested that there are seven different types of aggression; reactive,
proactive, instrumental, predatory, irritable, impulsive, and psychotic, and while these will not
be described in detail here, the list further demonstrates that not all aggressive behaviors are
equal. Though it may not be a priority of all research to measure specific types of aggression,
at this time, reporting significant findings for predictive accuracy of non-specific types of
aggression and violence is arguably less meaningful for both future research and clinical

practice, and will not help the field to advance methodologically.

3.2.1 Recommendations for Future Research:

o Define outcomes thoroughly and specifically.
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e Measure and report severity, frequency, and subtypes of violence when the
information is available.

e Be explicit in how violence is operationalised and everything that is included in it.

e Use an objective rating scale to quantify violence (see S.T. Harris et al., 2013 for a

review).

3.3 Impoverished Predictor Variables

Researchers have intimated that there are three main aspects influencing an
individual’s propensity to use violence, namely; motivators, disinhibitors, and destabilizers
(Hart et al., 2016), all of which can be conceptualised as risk factors. When considering risk
factors, often in forensic research, investigators need to rely on variables of convenience, such
as those held in institutional files, which may contain incomplete and inaccurate information
(G. T. Harris et al., 2015). Moreover, file information is often based on self-report with little
or no evidence of corroboration to ensure accuracy of the information. Additionally, in 1994,
Monahan and Steadman pointed out that although violence is a construct which is
multifaceted, many risk assessments not only encompass only a narrow range of predictor
variables, but they are often chosen for inclusion without a theoretical basis. For example, the
20 predictors chosen for inclusion in the HCR-20 were based on expert opinion, rather than
systematic review or multivariate analyses (Webster et al., 1997 as cited in Fazel, 2019). To
improve this, Monahan and Steadman suggested that patients be assessed on several domains,
including psychological, social, and biological, and begin to develop measures which are
theoretically relevant to violent behaviour. However, a caveat to this, which remains relevant
today, is that information on many theoretically derived predictors may not be readily available
for collection from records and files (G. T. Harris et al., 2015), perhaps contributing to an
increased need for resources which may not be available (e.g., an assessment or evaluation
may need to take place, rather than simply recording information from a file). This difficulty
may be more pertinent for dynamic risk factors rather than static, for example, due to the
changing properties of the dynamic predictors, they often cannot be accurately recorded from
a file unless they are frequently or routinely assessed. Further, their changing nature may
introduce challenges into data collection, and as G.T. Harris et al (2015) suggested, the
frequency of observations of the risk factor needs to match the rate at which it fluctuates,

otherwise recidivism cannot be accurately predicted.

Aside from the cited difficulties surrounding the ascertainment of dynamic risk

factors, their addition to risk assessments has allowed clinicians to gain a more complete
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picture of the individual and made treatment and management of behaviours additional
priorities of assessing risk. However, the lack of a theoretical basis for these factors, that is,
their relationship to the aetiology of offending, has persisted (Mann et al., 2010; Ward &
Beech, 2015). Sturmey and McMurran (2011) argued that without knowledge of the theoretical
mechanisms that underpin dynamic risk factors to cause violence, their modification and
management may be less successful, and may hinder the development of comprehensive case
formulations. Ward & Beech (2015) speculated that the lack of theoretical basis in risk
assessments may be due to the theory of scientific method accepted by researchers, arguing
that researchers in this field are “narrowly empiricist” (Ward & Beech, 2015, p. 101) and are
more focused on the formulation of empirical generalisations and predictions, than explanation
(Haig, 2014; Ward et al., 2005). Following these critiques, Ward & Beech (2015) warned that
without clear concepts and theories, the research will lose direction, a notion supported by the
current researcher (PhD student). Given that dynamic risk factors are arguably more complex
relative to static risk factors, predominantly due to their ability to change, and their vital role
in risk formulations and management, it is the opinion of the current researcher that deriving
dynamic risk factors based on their theoretical relevance to violence will only strengthen the

accuracy of risk assessments, treatments, formulations of risk, and management of behaviours.

3.3.1 Recommendations for Future Research:

¢ Risk factors being investigated for the prediction of violence or offending should be
theoretically derived, and studies should provide evidence for their relevance.

e Unless dynamic risk factors are routinely measured and can be collected in a timely
manner, they should be assessed by the researcher to ensure validity and quality.

e When investigating change in dynamic factors, the researcher should ensure that the

frequency of observations aligns with the rate at which the risk factor fluctuates.

3.4 Constricted Validation Samples

Due to the nature of violence research, and the barriers often in place in forensic
settings, samples for research are often chosen by convenience (G. T. Harris et al., 2015).
While this method of recruitment is common in research with human participants, it presents
limitations which contributes to the poor predictive accuracy of current risk assessments. For
example, with acknowledgement that violence is a heterogeneous construct, recruiting a
convenience sample often consists of examining a group of individuals who may only share

the common characteristic of having a violent conviction, that is, there may be individuals who
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are included who have repeatedly offended, and those who have perpetrated violence only
once. G.T. Harris et al (2015) suggested that examining a set of homogeneous predictors of
violence in heterogeneous populations, may result in researchers overlooking or missing
accurate predictions for subgroups within the sample. Further, they rightly suggested that
samples of offenders are often biased, for instance, offenders who are more likely to behave
violently are often recruited to allow for a large enough base rate of violence to analyse. In
addition to bias related to violent offending, the study of forensic psychiatric patients further
promotes bias, as only those who are well enough to participate in the study and are observed
as having capacity to consent, can be invited to take part. While researchers in forensics are
often left without many options for recruitment, theoretically, choosing a sample based on
their forensic history, who are also well enough to take part in research, may be counter-
intuitive, as it can be assumed that patients who are well enough to volunteer to take part safely
and ethically in research, are also less likely to be violent. Although this is not always the case,
it appears to be a common scenario, and a difficult one to work around. Comprehensive
routinely collected data that is consistent across jurisdictions, and data linkage between
criminal justice and health records may improve this, as consent may not be required in these
cases, however, quality and completeness of this data may present additional limitations.
Findings based on these biased samples may have implications for future research, and risk
assessments, for example, considerable inconsistencies in effect sizes across studies,
incomparable base rates, and diminished predictive accuracy for specific subgroups of
violence. Low statistical power due to a small sample size is an additional artifact of
constricted samples, which will also affect predictive accuracy. Moreover, even in robustly
designed studies, low power may contribute to unreliable findings, such as a lower chance of
detecting a true effect, low positive predictive values, and an inflated magnitude of the effect
(Button et al., 2013). Given the difficulty of attaining a large sample in this field, ways to
increase statistical power or contingency plans should be at the forefront of planning in the

early stages of writing proposals.

3.4.1 Recommendations for Future Research:

o Consider repeated measure designs, as this will separate the error variance from the
subject variance, lowering the overall random error.

¢ Recruit from more than one setting.

e Recruit more than one type of offending group.

o Collaborate with researchers to include additional settings and populations of interest.
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3.5 Low Base Rates

Although low rates of outcomes are not technically a methodological weakness, they
directly affect the predictive accuracy of risk assessments. The base rate is operationalised as
the prevalence of the outcome of interest, for the current thesis that is, violent recidivism.
Whilst reported base rates of violence have increased as research methodology has advanced,
the problem persists as forensic samples in inpatient environments are often well managed,
leaving little room to behave violently, and incidents which take place in the community are
only recorded if the individual has been caught (charged or convicted), often leaving smaller
scale incidents (which would be counted as violent in inpatient settings), unaccounted for.
Moreover, when it comes to the accurate prediction of violence, the consideration of base rates
is crucial (Monahan, 1981), as the lower the base rate, the more difficult it becomes to
accurately predict behaviour. G.T. Harris and colleagues (2015) reiterated the difficulty in
observing associations between predictors and outcomes with a low base rate, suggesting that
base rates closest to 50% are optimal for identifying useful predictors, which may require
longer follow-up periods. For example, studies which have employed long follow-up periods,
for example, approaching 20 years, had base rates exceeding 50% (Rice et al., 2013). Although
longer follow-up periods may be more effective in increasing base rates, they carry their own
limitations, such as high monetary and resource costs, as well as high attrition rates. Moreover,
an argument can be made against the examination of the association between dynamic factors
and violence over the long term, particularly if the participant is in a treatment programme
focused on diminishing recidivism through improving dynamic risk factors, as this will
inevitably affect base rates of incidents. Douglas & Ogloff (2003) also noted that the tools
chosen to measure the outcome will certainly affect the base rate as well as the type of violence
observed in the sample, which in turn can also affect the predictive power and accuracy of

instruments, as well as the statistical strength observed between the predictor and outcome.

In addition to these limitations, a low base rate may also increase the chances of the
researcher broadening their definition of violence or dichotomizing their sample,
consequently, counting less severe behaviours or proxies as violence, and potentially
introducing artificial variance. A low base rate is a limitation that is exceptionally difficult to
avoid, for example, researchers will often try to choose a sample who has a higher chance of
behaving violently during the follow-up period, such as forensic psychiatric patients or
individuals with violent convictions, and while this may help the low base rate problem, it then
increases the constricted samples weakness discussed above. As a result, generalizability of

findings may be lacking, however, generalizability will also be an issue if the definition of
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violence is not explicitly operationalised, thus there needs to be a balance that fits within the

aims and objectives of the study.

3.5.1 Recommendations for Future Research:

e The statistical base rate of violence should always be considered in risk assessment
research.

e Be aware of the implications of broadening definitions or adding outcomes/proxies
in the presence of a low base rate and be explicit about any outcomes that are not
actual violence.

e Consider a longer follow-up period, and the use of robust tools to measure the
outcome that fits within the aims and objectives of the study.

3.6 A Lack of Transparency in Reporting Findings

In Chapter 1 of this thesis, AUC scores were introduced as the most widely used
statistic to determine predictive accuracy of risk assessments, however, their independent use
has been criticized in the literature, as they are uninformative, and often misleading when they
are reported in the absence of other performance indicators (Fazel, 2019). Thus, it is
recommended that various performance indicators are also reported such as sensitivity (the
proportion of offenders that the instrument correctly classified as being high risk), specificity
(the proportion of offenders that the instrument incorrectly estimated that would commit a
crime or behave violently), positive predictive values (PPV; the proportion of people that a
tool identified as high risk that actually go on to offend), and negative predictive values (NPV;
the proportion of offenders that are identified as low risk that do not offend). One of the
benefits of reporting AUC scores, however, is that they are not dependent on the base rate of
outcomes, and they present measures of discrimination (operationalised as sensitivity and 1-
specificity) at all possible cut-off points. Sensitivity, specificity, NPV, and PPV, on the other
hand, will change if the tool’s cut-off changes, and they are sensitive to base rates, making it
more difficult to compare tools across studies. Further, calibration (how closely the
instrument’s predicted risk matches the observed risk) is also an important statistic to report,
though only if probability scores are used (Fazel, 2019). The absence of this information
hinders the comparison of measures and only provides a piece of the picture, however, the lack

of reporting additional performance indicators remains a limitation in risk assessment research.

Individual studies examining the performance of risk instruments have been

systematically and meta-analytically reviewed (e.g., Fazel et al., 2012; Singh, Desmarais, et
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al., 2013; Yang et al., 2010), highlighting the lack of reporting of additional performance
indicators. For instance, a review which examined the predictive validity of 19 risk measures
used in US corrections found that only summary statistics were reported in the papers, and
they were only reported for the outcome of general recidivism, as opposed to violent
recidivism (Desmarais et al., 2016). Further, all 19 instruments that were examined provided
probabilistic scores for re-offending, though, calibration statistics were not reported for any.
This was a similar finding to the Singh et al (2013) review where in 50 studies, not one reported
calibration statistics. Given these findings, Fazel (2019) suggested that instruments which are
published with low levels of transparency threaten validity, as they cannot be checked by other
researchers.

Related to the lack of transparency, risk assessments have also been criticised for
authorship bias. In violence risk assessment research, it is not uncommon to find that
researchers who were involved in the development of an instrument will publish more positive
findings, than an outside group, a phenomenon referred to as authorship bias (Singh, Grann,
et al., 2013). After a significant authorship effect was found in a large meta-analysis on risk
assessment literature (Singh, Grann, et al., 2013), several explanations were offered as to why
this might occur, which largely focused on the notion that tool designers use their instruments
in the exact way in which they were developed to be used, they design studies which optimize
predictive validity, and they ensure proper training is given to tool administrators. Risk
assessment tools should only be used in the way they were designed, which comes down to
specificity; tools are designed for a specific outcome, population, and method of use, which is
more than likely understood by researchers in the field. The issue with authorship bias is
however, that that tool designers may be less likely to publish studies where their tool
performed poorly, which contributes to a bias in peer-reviewed research (Singh, Grann, et al.,
2013). Moreover, a decrease in accuracy of prediction is often seen when a risk instrument is
applied to a population which it was not originally standardised for (Coid et al., 2011), without
complete transparency about the specific way in which the tool is meant to be used,
independent groups using the tool are unlikely to replicate the same accuracy as the original
development group (Singh, Grann, et al. 2013). Authorship bias is important to acknowledge
as it has the potential to threaten validity of research and further contributes to the

heterogeneity of the predictive validity of risk assessment tools.

3.6.1 Recommendations for Future Research:

e Provide appropriate performance indicators to ensure full transparency (e.g.,

sensitivity and specificity).
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¢ Normalise publishing negative results and be explicit when reporting findings.

3.7 Unsynchronized Research Efforts

Monahan declared unsynchronized research efforts as a problem in violence research
with mentally ill offenders in 1988, referencing the lack of coordination among research
programmes, and subsequently pointing out the rarity of finding two studies which define
predictor variables in the same manner (Monahan, 1988). He further highlighted the disparities
observed between follow-up periods, and the use of retrospective data with an over-reliance
on records and files, opining that these limitations have “seriously hindered the development
of the field,” (Monahan, 1988, pp. 255). In 2014, this notion was reiterated by Ward & Beech
who linked the lack of attention to theoretical issues associated with risk assessments, with the
lack of communication between researchers working within the risk assessment field, and in
similar areas. Ward and Beech starkly claimed that researchers examining risk of offending
and risk assessments appear to only read papers within their own specialisation, alleging that
there is a belief that researchers do not find value in learning from each other. Whilst this
conjecture has not been observed by the current researcher, there are indications that there is
a general lack of communication between researchers in the current literature. For example,
following the completion of the systematic review and meta-analysis for this thesis (Chapter
4), several of the limitations identified in the literature matched the consequences of
unsynchronized research efforts outlined by Monahan. For instance, ill-defined explanatory
and outcome variables, wide variations of research methods across studies, a lack of
replication of methods and measures, and an almost complete lack of consistency in findings.
This lack of synchronization, as Monahan (1988) put it, “drastically reduces the confidence
with which findings can be generalised and impedes the cumulative development of
knowledge” (pp. 225).

3.7.1 Recommendations for Future Research:

o Replicate methods of similar research to observe whether this brings more consistency
into the findings across studies (this is more specific to the neuropsychology and
violence risk research).

e Reach a consensus on a standard of research that is expected in this research area, as
well as a standard of quality.

o Carefully consider the operationalisations of key variables, and how they match up

with similar studies.
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3.8 Implications for Risk Assessments

Taken together, the researcher postulates that the presented criticisms and limitations
of risk assessment research are largely contributing to the modest predictive accuracy of risk
assessments. This postulation is further evidenced by the notion that a risk assessment is no
better than the data that was used to inform it, as the kind of data researchers can accumulate
is often met with practical limitations (Haque & Webster, 2019). Whilst it is acknowledged
that this is not the first time that these issues have been reflected upon, in the relatively young
field of research examining the association between neuropsychological functioning and
violence risk, many of these criticisms and limitations are blatant and require attention to move
the field forward. Although the kind of data researchers can accumulate is often met with
practical limitations, the combination of the presented limitations and their natural
consequences appear to have a domino effect in research that is not only hindering future
research but is also informing clinical practice and future risk assessments. For example, the
recruitment of small or constricted samples may be unavoidable, which is widely understood
in fields that recruit human subjects, especially vulnerable groups, however, this practical
limitation may then affect the outcome and quality of the study. With small samples often
comes low base rates of incidents or offences during a follow-up period, and not only does
this lower predictive power further, but it also often entices researchers to broaden their
definition of violence or aggression. Although broadening the definition of the outcome will
likely increase the accuracy of predictions because it is analogous to creating a larger target to
hit (Monahan, 1981), it may also come with the introduction of secondary outcomes and
proxies for violence. And whilst there is obvious value in investigating secondary and proxy
outcomes, the main aim of the study may become less apparent, and researchers may fail to be
explicit in the exact behaviours in which they are counting as violence, which inevitably
increases heterogeneity across similar studies, and limits comparability and reproducibility.
Moreover, introducing secondary and proxy outcomes may diminish the adequacy of
predictors, for example, a study examining the predictive validity of risk factors which were
shown to have strong theoretical relevance for violence, may not have the same relevance for
the proxies of violence, creating additional heterogeneity and inconsistent findings. An
alternative scenario observed in the research literature as a result of small sample size and low
base rates is the use of binary outcomes to categorize violent and non-violent offenders.
Although categorizing offenders is useful for examining predictive performance of risk

measures, it can be less meaningful for the general understanding of the severity and frequency
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of offending. Further, it is evident that innovation is a priority in the research investigating
neuropsychological predictors of violence, rather than replicability, which has arguably
accentuated these limitations as many appear to cycle through individual studies, and become
stark when the findings are synthesised in meta-analyses. And, while meta-analyses are
intended to provide robust, quality evidence, their findings are often translated into clinical
practice, and used to inform future risk assessments. Collectively, all the limitations listed in

this chapter will inevitably decrease the predictive accuracy of risk assessments.
3.9 Implications for Clinical Practice

A major concern of poor-quality research output is its translation into clinical practice.
In 1981, Monahan asserted that clinicians were prone to numerous types of systematic error
when it came to the process of predicting violence. To further clarify this, he explained that
there is often a vague understanding of the behaviour that is being predicted, little attention is
paid to base rates of violent behaviour, predictors may be based on illusory correlations (e.g.,
when a correlation is claimed or reported, but an actual statistical correlation does not exist),
and the failure to account for environmental factors (Monahan, 1981), all of which have the
potential to bias decision-making in assessing risk and decrease their accuracy. Following the
general framework of the scientist-practitioner model, which suggests that clinical practice
should be informed by scientific research, it may be safe to assume that these systematic errors
are at least partially passed down from researchers to clinicians. Albeit, regardless of whether
clinicians have a research background, they should have a working knowledge of the key
aspects that contribute to the accurate assessment of violence risk and management. Decisions
should be made based on the standardised assessment procedures, and they should have a role
in the development and testing of emerging and existing risk assessments. To encourage this,
researchers should convey empirical findings and literature in a way that is practical for
clinicians (Douglas, Cox, et al., 1999). It is posited that a more collaborative effort from both
researchers and clinicians may decrease bias in decision making, and perhaps increase

predictive accuracy.
3.10 Chapter Summary

In summary, it is clear from the presented evidence that the limitations that Monahan
identified in 1988, remain persistent in the violence risk assessment research. Whilst this is
not an exhaustive list of limitations, they appear to be the most common in contemporary

research (namely, the literature investigating neuropsychological risk factors for violence),
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particularly, small sample sizes, low base rates, and poor operationalisations of violence. It is
also acknowledged that not all the above limitations are easily avoided, and create a balancing
act for the research team, however, some are more easily solved. In 2014 following a critical
appraisal of measurement in risk assessment research, Grych and Hamby offered an
explanation for these weaknesses, suggesting that in light of the technological and statistical
advances observed in the literature, it may be the case that researchers have lost sight of some
of the most trivial, but important elements in science. They followed this up by saying that
complex statistical models are of little value when the most important aspects of the study,
such as the measures generating the data, have not been carefully considered. Sharing the same
view as the current researcher, they suggested that more attention needs to be paid to the small
details, including how violence is conceptualized and measured, and how the central constructs
are defined, assessed, and interpreted, for the field to advance (Grych & Hamby, 2014). As
will be seen in later chapters, these limitations were critically and carefully considered in the
planning stages of the studies that involved violent offending participants, especially, the final

study in this thesis.
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4 Examining the Cognitive Contributors to Violence
in Forensic Populations: A Systematic Review and

Meta-Analysis

Chapter Preface

While valuable, existing meta-analytic reviews examining the association between
cognitive functioning and violence risk have focused on executive functions, or specific
diagnostic groups, thus failing to provide a comprehensive understanding of this relationship.
This chapter presents a review that takes a broader approach, first examining
neuropsychological factors which differentiate violent from non-violent offenders (part one),
before separately analyzing the neuropsychological correlates of violence (part two). Forty-
two studies were included, and methodological quality was assessed. This chapter presents the
first of the three cohesive studies that are central to the aim of this thesis, which is to assess
the predictive utility of neuropsychological measures for violence. The findings from this
study were combined with the findings from the Delphi study (Chapter 5) to create a
neuropsychological battery of measures which was piloted in two forensic samples in the study

presented in Chapters 6 to 9.

4.1 Background

Several studies have found an association between cognitive impairments and
violence; however, many reviews have only focused on executive functioning in relation to
violence, or have included only populations with a diagnosis of a major mental illness (e.g.
schizophrenia, antisocial personality disorder). These meta-analytic reviews have found
contrasting results, for example, two recent reviews found that several cognitive impairments
were significantly associated with violence in schizophrenia and antisocial personality
disorder (Reinharth et al., 2014; Sedgwick et al., 2017), while a third found that lower scores
on neuropsychological measures in individuals with psychosis were not significantly
associated with violent outcomes (Witt et al., 2013). In contrast, reviews looking specifically
at how measures of executive functions differentiate antisocial and non-antisocial populations,
have found fairly consistent results, showing that antisocial offenders score lower on measures
of executive functions when compared to antisocial offenders (Morgan & Lilienfeld, 2000;
Ogilvie et al., 2011); albeit, the grand mean effect sizes were quite heterogeneous due to the

variation in methodologies between studies.
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Meta-analytic reviews on this topic have primarily focused on composite cognitive
domains (e.g., executive functions), measures of executive functions, or specific diagnostic
groups, leaving gaps in the literature. To address this, the current review aimed to take a
broader approach in looking at cognitive abilities associated with violence, by including
violent offenders from various settings (irrespective of diagnosis), and by looking at
disaggregated cognitive abilities rather than composite abilities, such as executive functioning,
and full-scale 1Q. This was based on evidence from the three-factor model of executive
functions proposed by Miyake et al. (2000), which proclaimed that executive functions are
both diverse and unitary. Through latent factor analysis of nine executive function measures,
they found that a three-factor model (e.qg., inhibition, shifting, and working memory) produced
a significantly better fit than one or two factor models, and they suggested that while an
individual can be impaired on one executive function domain, they will not necessarily be
impaired on another, suggesting that they are separable. Likewise, as there is an overlap
between executive functions and intelligence (Miyake et al., 2000), some individuals with
impairments in executive functions demonstrate normal intelligence scores (e.g., Damasio,
1994), suggesting that they are also separate constructs. Further, composite measures of
intelligence are a composite measure of cognitive abilities which are also separable, and a
common distinction made is between fluid intelligence (the ability to solve problems,
regardless of previously acquired knowledge) and crystallized intelligence (the use of
previously acquired knowledge and skills to solve problems; Carroll, 1993). As fluid
intelligence is more sensitive to frontal damage than crystallized intelligence, individuals with
frontal lobe damage may show more deficits on measures of fluid intelligence, thus,
intelligence tests that use composite scores, such as the WAIS, are less sensitive to frontal lobe
damage (Duncan et al., 1995), and composite scores of full-scale 1Q may be misleading.
Moreover, it is necessary to clarify the strength of individual neuropsychological risk factors
for violence and those which differentiate violent subgroups from the wider population to
assist in the development of evidence-based risk assessments, to inform targeted treatments
for individuals with these risk factors, and to further understand the mechanisms which place

individuals at risk for being violent toward others (Witt et al., 2013).

Thus, a systematic review and meta-analysis of 42 studies is presented to examine the
range of cognitive factors which are associated with violence toward others. To complete this,
the cognitive factors which differentiate violent from non-violent offenders were investigated
first, followed by a separate analysis to look at the cognitive factors which are correlated with
violent outcomes. Subgroups of offenders which were included in the review (where there

were sufficient data) were then investigated to examine the magnitude and significance of
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cognitive impairments in relation to violence in these specific groups. Congruent with much
of the available literature, it was expected that individuals who had a history of violent
offending would perform significantly poorer on measures of neuropsychological functioning,
and that poorer performance on measures or higher cognitive impairments would significantly

correlate with violence toward others.

4.1.1 Review Aims

The present review focuses on the association between cognitive impairments and
violent offending toward others in forensic populations (e.g., those who have been either
charged or convicted of a violent offence or are in the care of a secure forensic psychiatric

hospital).

This review aimed to (a) identify the neuropsychological differences between violent
and non-violent offenders, (b) identify cognitive correlates of violent offending in violent,
forensic populations and (c) identify cognitive profiles of offenders by conducting subgroup
analyses broken down by type of offender (where there was sufficient data), and (d) determine

gaps in the literature and areas in need of further investigation.

4.2 Method

4.2.1 Protocol Registration

This review follows the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Moher et al., 2010), and the protocol was published on the
PROSPERO website on 15 August 2016 (study registration number: CRD42016043925).

4.2.2 Search Strategy

Systematic literature searches of electronic databases Web of Science, PsycINFO
(1987-May week 1, 2016), Embase (1980-Week 19, 2016), Medline (1946-April week 4,
2016), and CINAHL (1937-August 3, 2016) (all searches were updated on April 19, 2020)
were performed (an example of a full search can be found in Appendix E). An attempt was
made to include all published and unpublished studies relevant to understanding the effect that
cognitive abilities have on violent offending in forensic populations. Search terms related to
potential independent variables (cognitive abilities), forensic and mentally ill populations, and
outcome terms (violence) were combined. A combination of search terms and search features
(e.g., explode) were corroborated with a librarian to ensure the return of as many relevant
papers as possible. Terms were combined using a Boolean search strategy: cognitive abilities

AND violence AND offenders OR mentally ill offenders AND risk. Manual searches were
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conducted by inspecting reference lists of articles and reviews to find relevant studies that

were not yet included (a list of concepts and keywords can be found in Appendix D).

All identified papers were transported into Mendeley for further investigation. Titles
and abstracts were first analysed against the inclusion/exclusion criteria, from which a list of
full text papers was compiled for further examination against the same criteria. After full-text
articles were examined for eligibility by the first author (SJ), a second reviewer (LGM) went
through a random sample of 25% of the papers, examined them for eligibility, and coded them

based on which synthesis they would be included in.

4.2.3 Eligibility Criteria

Inclusion and exclusion criteria were defined as follows, using the PI(E)CO framework:

Population: Studies were included if the sample had a recorded history of violence and had
been (a) convicted or charged with a violent offence (forensic) or (b) were in the care of the
forensic mental health system as a result of their past offences or perceived risk of violence.
This included samples of all ages, and with all diagnoses. Studies were excluded from the
review if they focused primarily on fire-setting, as there is research to show that these
populations may have different risk factors, included non-forensic sample(s), if not all
members of the violent group or sample had committed violent contact offences unless they

were in a secure forensic environment.

Exposure: Studies were included if they examined a relationship (association, prediction,
comparison) between cognitive abilities and violence and physical aggression, and if
neuropsychological assessment outcomes and cognitive components from risk assessments
were included as predictor, comparison, or outcome variables. Studies were excluded if
individual cognitive domains were not reported, for example, a composite score encompassing

several domains.

Comparison: Studies were included if they compared a sample of violent offenders to a sample
of non-violent offenders. Studies were excluded if they compared violent offenders to healthy

controls, non-forensic samples, or other violent offenders.

Outcomes: Studies were included if outcome variables related to violence and physical
aggression. Studies were excluded from this review if they did not examine the relationship
between neuropsychological variables and violence or physical aggression, did not provide a
clear definition and measurement of violence, aggression, or type of violence, and when a

composite score of violence or aggression was used, and included self-injury or verbal
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aggression with no differentiation. Studies were also excluded if they did not provide

quantitative outcomes.

Published and unpublished studies (including theses and dissertations) were also included in

this review. Studies which were not published in English were excluded.

4.2.4 Definitions of Violence

There are various ways in which violence is defined within the literature in this field,
and currently, there is no consensus on the elements that should be included, or what makes
up a comprehensive explanation for such a complex construct. While the term ‘violence’ can
encompass a wide range of behaviours ranging from shouting angrily at someone to murder,
it is imperative that discretion is used when choosing a definition to fit the specifics of a study
design. Further, definitions often vary according to which measurement technique is used,
level of severity, and the context in which it is being measured (inpatient vs. community). Due
to the many ways in which ‘violence’ can be operationalised, quantitative synthesis is often
difficult, and can lead to ambiguity in our interpretation of the results. For the purposes of this
review, violence has been described as, the purposeful use of physical strength or force to
harm another individual/individuals, and committing sexual acts against another person
without their consent, or against those unable to give consent, and more concretely defined as,
behaviour involving “an intentional act of physical aggression against another individual that
is likely to cause physical injury” (Meloy, 2006, p. 536). In an attempt to avoid heterogenic

outcomes, acts of physical violence and aggression stood as the main focus of this review.

4.2.5 Study Selection and Data Extraction

Abstracts and titles were reviewed by the first author (SJ), and those which were
considered as irrelevant were excluded. Full-text papers were reviewed against the inclusion
criteria by the first author and a random sample of 25% of the full-text papers were reviewed
by a second reviewer (author LGM). Papers included in this review were categorised based
upon type of study (neuropsychological differences between violent and non-violent groups
and neuropsychological correlates of violence). For each study, the following variables were
extracted and coded (where available) and were recorded on a data extraction form: Author
and year of publication or submission, sample size, country, setting, gender, age, study design,

cognitive variables examined, measures used and type, and type of violence/outcome variable.

4.2.6 Quality Assessment

Due to the variety of research designs included in this review, two separate quality

assessment measures were used, The Newcastle-Ottawa Scale (NOS; Wells et al., 2015), for
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cohort and cross-sectional studies, and the National Institute of Health (NIH) Quality
Assessment tool for observational studies with no control group (National Institute of Health,
2014). Quality assessment was completed independently by one reviewer for all included
studies, and a second reviewer for 25% of the papers. Disagreements were reviewed and
discussed until a consensus was reached. In line with best practice, no papers were excluded

based on quality.

4.2.7 Statistical Analyses

Meta-analyses were conducted, and forest plots were created using the metafor
(Viechtbauer, 2010) and meta (Balduzzi et al., 2019) packages in R: A language and
environment for statistical Computing, Version 3.3.6 (R Core Team, 2020). Studies were
grouped for meta-analysis according to the cognitive domain(s) that were reported. Cognitive
domains that were reported were analysed separately to allow for identification of which
cognitive domains might evidence greater impairments. Studies did not need to use the same
assessment tool to be grouped, as they all had violent outcomes, and studies which measured
the same cognitive ability with more than one tool (e.g., two impulsivity measures) were
pooled to obtain an average effect size for the cognitive domain. Individual test scores were
extracted in addition to indices scores where they were available. To improve the validity of
results, analyses were only conducted on cognitive domains examined in three or more studies
(Witt et al., 2013). Significance of pooled effects was determined by examining the 95%
confidence intervals, where an effect was significant if the confidence intervals did not include
0.

All meta-analyses were conducted using random-effects models as there was likely to
be heterogeneity due to the broad inclusion criteria. Heterogeneity of variance among studies
was identified by Cochran’s Q test for heterogeneity (Cochran, 1954) and its magnitude was
assessed using the 1% statistic, which describes the percentage of variance due to among-study
factors. Although there is no universal rule of thumb for the interpretation of heterogeneity,
Higgins and colleagues (2003), suggest that tentative values of low, moderate and high
heterogeneity correspond to I scores of 25%, 50% and 75% respectively. When the presence
of heterogeneity was identified by the Q test (p = <.05), additional analyses were conducted
to identify the source of heterogeneity by identifying outliers and studies influencing the
pooled effect and heterogeneity using the influence function (Viechtbauer & Cheung, 2010)
in the metafor programme in R (Viechtbauer, 2010) and subsequently performing sensitivity
analyses (Higgins & Green, 2011). According to Higgins and Green (2011), it is best to run

the analysis with and without potential outlying/influencing studies, reporting results for both
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(sensitivity analysis), however, it is rarely informative to produce forest plots for each, thus,
forest plots were only created for all studies included and not to reflect the removal of
outlying/influencing studies. Further, Higgins and Green (2011) advised that the exclusion of
studies after sensitivity analysis is likely to introduce bias, therefore, no studies were excluded
on this basis. Where studies were removed but effects remained similar to the original, results
were considered robust, whereas if the effects differed, results were interpreted with caution
(Aromataris & Munn, 2018).

Publication bias was measured when there were k > 10 studies for a domain, by
generating funnel plots and running a regression test for funnel plot asymmetry where the
model is a weighted regression with multiplicative dispersion and the predictor is the standard
error (Higgins & Green, 2011). Models with a p-value <.05 suggest the presence of publication
bias. The trim.fill.rma function in the metafor programme in R was used to estimate the
number of missing studies and the true effect if the missing studies were included in the
original analysis (Viechtbauer, 2010).

To examine cognitive profiles by type of offender, subgroup analyses were planned
where there were sufficient data. However, it is suggested that subgroup analyses only be
conducted in meta-analyses where there are k= > 10 studies per group (Higgins & Green,
2011). As there were not enough data to examine type of offender as a categorical moderator
within each meta-analysis, papers were collated into subgroups and run as their own analysis
where there were k= > 3 studies for each subgroup within a domain. Although this approach
limits statistical interpretation within the wider analysis, it provides an estimate of the
magnitude of the pooled effect for individual groups who may have differential cognitive
profiles. Subgroups were based on the setting in which they were recruited (e.g., mentally ill
offenders (MIO) from a forensic psychiatric hospital, court referrals recruited from court
settings, and prisoners recruited from prisons). An additional subgroup analysis was performed

on correlation and predictions studies which used a prospective design.

For between-group studies, data were presented in a variety of manners, including
means and standard deviations, t-tests, and ANOVAS. As a central interest was looking at the
differences between the groups, all data were transformed into Cohen’s d for comparison. All
variables were transformed into effect size d using an effect size calculator provided by the
Campbell Collaboration (D. Wilson, n.d.). The following quantitative descriptors are used to
define effect ranges for Cohen’s d and g: small (.20); medium (.50); large (.80) (Cohen, 1988).
In studies which examined prediction or association of violence, data were presented as

correlations, odds ratios, means and standard deviations, and area under the curve (AUC).
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Given the observational nature of most studies, all data were transformed into correlation
coefficients for comparison. When data were presented as a correlation, they were not
transformed, when data were presented as odds ratios, an online effect size calculator using
excel was utilized and data were transformed into d using methods from Borenstein et al.
(2009), and then transformed from d to r using the method of Rosenthal (1994). If they were
reported as means or an AUC score, they were transformed into d using methods from Ruscio
(2008) and then from d to r using Rosenthal (1994). The following qualitative descriptors are
used to define effect ranges: minimal (<.10); small (.10-.29); medium (.30-.49); large (.50-
.69); very large (.70+) (Cohen, 1988). Meta-analyses were conducted using ZCOR in metaphor
as the measure in models, which allowed for raw correlations to be transformed into Fisher’s

Z-scores, and then transformed back into correlations for interpretation (Viechtbauer, 2010).

4.3 Results

4.3.1 Study Selection

A total of 13,511 titles and abstracts were screened based on the above inclusion and
exclusion criteria, of which 13,040 (96.5%) were removed; leaving 471 full text papers to be
screened. Following the removal of duplicates, 10,840 papers were removed based on their
title and abstracts demonstrating no relevance to this review, primary reasons for exclusion for
the remaining papers are reported in Figure 4.1. Forty-two studies were included in the review,
39 were included in the meta-analyses, and of the remaining three papers, one did not provide
sufficient information to calculate an effect, and the remaining two reported on cognitive
domains which did not have enough individual papers to include in a meta-analysis. There was
96% agreement (Kappa = 0.83, p < .001) on the inclusion and exclusion of papers between the
primary and secondary reviewers. All discrepancies were discussed and resolved.

The meta-analytic results section of this review is broken into two parts. Part one will
examine cognitive domains which differentiate violent and non-violent populations, and part
two will highlight cognitive correlates of violence. In addition to this, as FSIQ is a composite
score, the analysis of it was not reported as a main finding in this review, but rather, individual
measures and index scores were reported. However, individual studies that fit the inclusion
criteria, but only measured FSIQ were not excluded and are reviewed in an exploratory
analysis before the discussion. A list of measures used in individual studies to ascertain

cognitive functioning can be found in Appendix B.
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Figure 4. 1 PRISMA Flow Chart
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4.3.2 Cognitive Differences Between Violent and Non-Violent Offenders

Study Characteristics. Of the 42 included papers, there were 22 that met inclusion
criteria for the comparison of violent and non-violent offenders. Characteristics of the included
studies are presented in Table 4.1. Six of the papers were unpublished theses, and the
remaining 16 were peer-reviewed. The publication or submission dates ranged from 1978 to
2019, where nearly half (45%) were published from 2000 onwards. Fourteen (64%) studies
examined samples from the United States, and the remaining samples were from Canada,
China, Germany, and the Netherlands. A total of 1,657 violent offenders were included in this
analysis. Violent group sample sizes ranged from 20 to 343 participants, where the majority
(81%) had n = <100, with an average sample size of n= 75. There was a total of 1,433 non-

violent offenders, with sample sizes ranging from 14 to 369, and an average sample size of

55



n= 65. Participants’ age ranged from 10 to 61 years old with mean age reported in only seven
papers (violent and non-violent), where the average age of the violent offenders was 25.99
(7.74), and the non-violent offenders was 27.53 (8.71). Six studies reported the mean age of
both groups combined, making the overall mean age of all violent and non-violent offenders
24.26 (8.56). Women made up approximately 5% of the participants for both violent and non-
violent offenders, 12 studies had all male samples, six included a small number of women, and
four did not report this. The majority of studies measured cognitive abilities using behavioural
or performance measures (72%), 19% used self-report measures, and one study used a

combination of self-report and behavioural measures.

Methodological Quality. The results of the quality assessments showed that 18 (81%)
papers were considered to be of ‘fair’ quality, one was ‘good’ quality, and three were ‘low
quality’. A second rater assessed a random 25% of the papers, and there was a 100% agreement
(Kappa= 1.00, p = .01) on the quality of the included papers. As the NOS utilizes stars as the
scoring system, qualitative descriptors were utilized to categorize papers for ease of
interpretation and explanation (e.g., high quality= 8-7 stars; fair quality= 6-5 stars; low
quality= 4-3 stars; unacceptable quality= < 2 stars). The most common items missing from
papers were an adequate description of the sampling strategy, representativeness of the sample
and controlling for confounding variables. All discrepancies between the two raters were

discussed, and an agreement was reached for all.

Meta-analysis of Between Group Studies. For each domain, a positive pooled effect
size denotes poorer performance of violent offenders relative to non-violent offenders. The
presence of heterogeneity was explored further when there were enough papers to do so, and
only one domain had a sufficient number of papers to measure publication bias. Results are
reported below for each domain. Forest plots presenting pooled effect sizes and heterogeneity

are shown in Figure 4.2 for all domains.

Verbal Comprehension. Violent offenders presented significantly lower scores on
measures of verbal comprehension, with a small effect size, relative to non-violent offenders
(k = 7; violent n= 347; non-violent n= 344, g= 0.35 [0.04, 0.66], 1°=72%). There was
heterogeneity within this group of papers which was explored further by identifying outliers
and subsequently performing sensitivity analyses (Higgins & Green, 2011). Analyses revealed
that there were no statistical outliers or influential studies, thus three studies which did not use
WAIS or WISC scales to measure verbal comprehension were removed (e.g., Bryant et al.,

1984; Kennedy et al., 2011; Ullman, 1989), resulting in a large decrease in heterogeneity (1=
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17%). The effect size decreased and remained significant (k = 4; n violent = 186; n non-violent
=229; g=0.26, [0.02, 0.50]).

Examination of the forest plot revealed that only Bryant et al. (1989), Kennedy et al.
(2011), and Brimigion (2014) had significant and moderate to large effect sizes. Bryant et al.
(1984) found the largest effect size (g= 0.84) in a sample of adult prisoners, with no
exclusionary criteria, though a proportion of the violent group and of the non-violent group
had learning disabilities. They also assessed the participants in their sample using the entire
Luria Nebraska Neuropsychological Battery (LNNB), as opposed to using archived data. Like
Bryant et al, Brimigion (2014) also recruited prisoners, though they were juveniles rather than
adults, and the study was based on archived data, had no exclusion criteria, and Wechsler
scales were administered to measure the construct (e.g., verbal comprehension index; VCI),
whereas Kennedy et al. (2011) also recruited juveniles, used archived data, only excluded
individuals without completed testing profiles, and administered the Peabody Picture
Vocabulary Test (PPVT-I1II) to assess the domain. A limitation of all these studies is their
small sample sizes, and both the Kennedy et al. and the Brimigion papers had vastly different
between group sizes which can affect statistical power and Type 1 error rates (Rusticus &
Lovato, 2014). For example, Kennedy et al, included n= 64 violent offenders, and less than
half non-violent offenders (n=31), and Brimigion included n= 23 violent offenders, and almost
five times as many non-violent offenders (n= 112), whereas Bryant et al recruited equal sized
groups. Moreover, only Brimigion matched the samples by age, socioeconomic status, and
sex, though the remaining papers ran analyses to identify significant characteristic differences
between groups. Tarter et al. (1983) recruited juvenile offenders with mental illness through
the courts, but excluded individuals with psychosis, brain trauma, and abnormal brain scans,
which may explain the small effect sizes reported in their study, as brain injuries, such as
traumatic brain injuries (TBI) have been linked to cognitive difficulties (Ponsford et al., 2008),
and have an overlapping relationship with mental illness and increased aggression (Brown et
al., 2019).

Reasoning. Four included studies with n = 186 violent offenders and n = 229 non-
violent offenders measured reasoning, revealing a significant, small effect size and no
heterogeneity (g= 0.26 [0.05, 0.48], 1?=0%). All included studies assessed reasoning using a
Wechsler scale, and despite the significant pooled effect size, no individual studies
demonstrated a significant effect. Moreover, the confidence intervals are wide suggesting

uncertainty in the true effect.
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Attention. Attention scores were reported in six studies, resulting in a small,
significant effect size in the expected direction (n violent = 299; n non-violent = 187, g=0.33
[0.05, 0.62], 1>=52%), however, heterogeneity was evident. Although heterogeneity was likely
due to attention being analysed as a single construct in this review, as there was not enough
data to look at the different types separately (e.g., sustained, selective, auditory), contributors
to heterogeneity were investigated. The removal of two statistical outliers (e.g., Bryant et al.,
1984; Tarter et al., 1983) decreased heterogeneity (1°=0%), and the difference between the
performance of violent and non-violent offenders on measures of attention remained
significant (k = 4; n violent = 213; n non-violent =104; g= 0.30, [0.05, 0.54]), and only
decreased slightly, indicating that the true effect is likely within this range. However, Bryant
et al. (1984) was the only paper to contribute a large, significant effect size to this analysis,
and it was much larger than the remaining papers (g= 0.83); additionally, the effect size for
Tarter et al. (1983) was trending in the opposite direction. Taking these findings in conjunction
with the significant heterogeneity observed before the removal of outliers, and the spread of
the 95% confidence intervals, more research is required to determine the true between group

effect for attention.

Impulsivity. Violent offenders had significantly higher scores on measures of
impulsivity indicating greater impairment relative to non-violent offenders (k= 4; n violent =
117; n non-violent = 104), and the data were homogenous, revealing a small effect size (g=
0.28 [0.10, 0.47], 1>=0%). Only Zhou et al (2014) found a significant effect, however, the only
notable differences between this and the other studies were the inclusion of juvenile
participants aged 15 to 17 years, and the magnitude of difference between those in the violent
group (n= 236) and those in the non-violent group (n= 87). Comparatively, the remaining
studies under this domain had sample sizes ranging from n=32 to 43 in violent groups, and n=
15 to 75 in the non-violent group, thus, the violent offending group in the Zhou et al had more
than double the sample size than the other three studies had combined, which increased the
likelihood of finding a significant effect. Three out of the four studies in this domain used the
BIS-11 to measure impulsivity in prisoners resulting in effects of similar magnitude, ranging
from d= 0.30-0.33, whereas the fourth study measured impulsivity in probationers with the

Impulsiveness Scale- Short Form and found a much smaller effect size (d= 0.19).

Expressive Speech. Violent offenders performed significantly poorer on measures of
expressive speech (k = 3; violent n = 117; non-violent n = 104), resulting in a large effect size
and no significant heterogeneity (g= 0.85[0.53, 1.18], 1°=22%). Both Ullman (1989) and
Bryant (1984) contributed significant, large effects to the forest plot (g= 0.88, g= 1.05,
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respectively), whereas Rimmer (1999) found a much smaller, non-significant effect (g= 0.42).
Notably, both Ullman and Bryant employed the LNNB to measure expressive speech, whereas
Rimmer employed the Learning-Verbal Scale, which may explain the difference in magnitude

in effect sizes.

Non-Significant Findings. No significant differences were found between violent and
non-violent offenders on measures of memory, examined as a construct, as there was not
enough data to look at the different types separately (e.g., long/short-term, verbal, episodic,
semantic; k= 4; violent n= 132; non-violent n= 126, g= 0.21, [-0.05, 0.47]), working memory
(k= 5; violent n= 264; non-violent n= 309, g= 0.35, [-0.03, 0.73]), processing speed (k= 4;
violent n=196; non-violent n= 225, g= 0.20, [-0.02, 0.42]), response inhibition (k= 3; violent
n=186; non-violent n= 128, g= 0.20, [-0.03, 0.44]), cognitive flexibility (k= 4; violent n= 184;
non-violent n= 166, g= 0.19, [-0.02, 0.41]), planning (k= 6; violent n= 264; non-violent n=
235, g= 0.12, [-0.11, 0.36]), and motor skills (k= 4; violent n= 157; non-violent n= 154, g=
0.18, [-0.78, 0.41]).
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Table 4. 1 Characteristics of Between Group Studies

Study Sample Size Study Characteristics QA Cognitive Variables
First Author (year) Violent Non Country Setting Violence Assessed
Bock (2014) 343 369 Germany Prison Armed robbery, manslaughter, murder, and bodily injury FhkkxARx1Q, empathy
Brimigion (2014)~ 23 112 USA Res.youth centre Murder, forcible rape, robbery, assault FhRAxEE1Q
Bryant (1984) 55 55 USA Prison Assaultive crimes against persons Fkkkx EF
Busch (1990) 71 71 USA Juvenile Detention Convicted of homicide *Fhdkxkk1Q, EF
Chan (2012) 34 75 China Probation Robbery, serious assaults, wounding FrAAIE Impulsivity
Cornell (1992) 72 77 USA Prison Convicted of homicide; serious assault Fkkx 1Q
Duwors (1998)" 32 15 USA Prison Incarcerated for a violent offence flaieialed Impulsivity
Edwards (2003) 43 40 USA Prison Conviction of spouse abuse Fhkkk Impulsivity
Feichtinger (2007)" 42 56 USA Prison Assault, use of weapons, sexual assault, murder, manslaughter, FhdkxkQ, EF
and impaired driving causing harm or death
Goldstein (2001) 66 112 USA Prison Past conviction of violent crime & charges of a violent crime flaieialed Empathy
Greenfield (2007) 20 19 Canada Prison Violent offenders (against person) Fkkokk 1Q, planning
Gretton (1998)* 107 50 Canada Youth Court/Inpatient Unit  Murder, manslaughter, attempted murder, assault, sexual crimes, ~ ****** |Q
robbery, kidnapping, possession of a weapon, and arson
Hays (1978) 25 39 USA Juvenile Court/Probation Committing one more murder Fhx 1Q
Kennedy (2011) 64 31 USA Juvenile Court At least one violent arrest *xkkkk  Language, inhibition
Kuin (2017) 71 14 Netherlands  Prison Convictions for assault and battery, manslaughter, murder, Fkkkk 1Q, cognitive flexibility, drawing conclusions
sex offenses or arson with risk for persons.
Meijers (2017) 85 45  Netherlands  Prison Murder, arson, rape, and serious violence FrkkRx1Q, planning, WM, response memory,
RI, set shifting, attention,
risk taking, decision making
Rimmer (1998)" 20 20 USA Youth Detention Assault, aggravated assault, attempted murder, and/or murder *&*xxk  EF, verbal learning, problem solving
Tarter (1983) 31 28 USA Juvenile Court Inflicting personal injury of a nonsexual nature. *Hxxxk1Q, EF, memory, language, learning
Ullman (1989)» 42 29 USA Prison History of two or more assaultive charges; murder, manslaughter, *******  CF expressive, speech, language, visuospatial
forcible sexual assault, assault, kidnapping and robbery. abilities, memory
Umbach (2019) 114 71 USA Prison Violent offences ***xxk  Risky decision making, 1Q
Umbrases (2018) 61 18 USA Military Prison Violent offences (murder and rape) Fkkkk 1Q, PRI, VCI
Zhou (2014) 236 87 China Juvenile Detention Convicted of homicide, assault, rape, robbery, and affray. folalaioal Impulsivity

Note. This table presents first authors and characteristics of included studies.; "indicates a thesis; 1Q= intelligence; EF= executive functions; WM= working memory; VCI= verbal
comprehension index; PRI= perceptual reasoning index; RI= response inhibition; CF= cognitive flexibility; QA= Quality Assessment.
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Figure 4. 2 Forest Plots for Between Group Studies
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Tarter etal, 1983 — 1313% 003 048, 054]
Busch et al, 1990 o 16.49% 0.13[-0.20, 0.46]
Umbrasas, 2018 i 12.80% 0.35[0.18, 0.88]
Brimigion, 2014 L 1414% 060[0.14, 1.06]
Kennedy et al_ 2011 o 1437% 077[033,1.21]
Verbal Bryant et al, 1984 ——— 1531% 0.84[045, 123]
Comprehension
RE Model (Q (6)=2142,p=0001; =72%) =t 100.00% 035[0.04,066]
Umbrasas, 2018 N - 16.74% 0.13[.0.40, 0 66]
Busch et al, 1990 i 4305% 024[-0.09,057]
Tarter etal, 1983 ——— 17.47% 027 [-0.24, 0.78]
Reasoning Brimigion, 2014 —— 2274% 0.40 [-0.05, 0.85]
RE Model (Q (3) = 0.62, p = 0.89; I = 0%) . 100.00% 0.26[0.05, 0.48]
Tarter etal_, 1983 — 15.78% -0.19[-0.70, 0.32]
Meijers et al, 2017 - 2059% 0.25[-0.13, 0.63]
Rimmer, 1999 —i 1263% 0.25[.0.37, 0.87]
Ullman, 1989 . 16.92% 036012, 0.84]
Kuinet al, 2017 ——— 13.89% 0.37[-0.20, 0.94]
. B t et al., 1984 —— 2019% 083[044, 122
Attention an e, [0.44,1.22]
RE Model (Q (5) = 10.56, p = 0.06; I = 52%) ——— 100.00% 0.33[0.05, 0.62]
Chan & Chui, 2012 ——— 2066% 0.19[-0.21,0.60]
Zhouetal,, 2014 —— 52.25% 0.30[0.05, 0.56]
Edwards et al., 2003 —_— 1813% 0.31[0.12, 0.74]
Duwars, 1998 —_— 8.97% 0.33[-0.28, 0.95]
Impulsivity
RE Model (Q (3) = 0.24, p = 0.97; I = 0%) - 10000% 0.28[0.10, 0.47]
[ [ [ [ [ [ [ 1

2 15 1 05 0 05 1 15 2

Observed Outcome

61



Figure 4.2 continued Forest Plots for Between Group Studies

Study %Weight g [95% CI]
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Figure 4.2 continued Forest Plots for Between Group Studies

Study %Weight g [95% CI]
Rimmer, 1998 —_— 10.72% -0.25[-0.87,0.37]

_ Meijers et al., 2017 —— 20.98% -0.23[-061,0.15]
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Note. Positive effect sizes reflect poorer performance of violent offenders on measures; RE= Random
Effects Model; Q= Cochran’s Q test for heterogeneity; g = effect size; Cl = 95% confidence interval of
effect size g; 12 = proportion of dispersion due to variability between studies.

Additional Domains. There were 12 domains that did not have a sufficient number of
studies to conduct meta-analyses; language, visuo-spatial abilities, and risk taking were
reported in k= 2 studies each, and empathy, decision making, drawing conclusions, verbal
learning, empathy, facial emotion recognition, and four domains from the Luria-Nebraska
Neuropsychological Battery (LNNB) including writing, reading, tactile, and visual were
reported in k=1 study.

Profiles of Offenders by Subgroup. Subgroup analyses were only performed on
subgroups within domains that had k= > 3 studies, thus there was only enough data to examine
verbal comprehension, working memory, reasoning, attention, impulsivity, and cognitive
flexibility in the ‘prisoner’ subgroup, however, there was not enough data to examine ‘MI0O’
or court referrals as their own subgroups. As a subgroup there were significant differences
between violent and non-violent prisoners on measures of reasoning (k=3, n violent = 155, n
non-violent= 201, g= 0.26 [0.02, 0.50], I2=0%), attention (k =4; n violent = 213, n non-
violent= 104, g= 0.30 [0.05, 0.54], 1°’=0%), and impulsivity (k =3; n violent = 311; n non-
violent= 136, g= 0.30 [0.09, 0.51], 1°=0%). All domains reflect higher impairments in the
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violent groups relative to the non-violent groups. No significant effects were detected on the

remaining domains.

Exploratory Analysis

Intelligence. As stated in the methods section of this review, intelligence is often
reported as a composite score giving little insight into the specific abilities which contribute
to the score, and thus it was not part of the main analyses in this review. However, there have
been debates on whether intelligence is a protective or risk factor for violence. For example,
historical studies suggested that low 1Q was related to conduct disorder and antisocial
behaviours and postulated that this may in part be due to associated cognitive impairments
(Moffit, 1993), and Maguin and Loeber (1996) also agreed that low 1Q played a part in
offending behaviour and stated that antisocial behaviour is often accompanied by academic
problems. More recent research has conceptualised high intelligence as a protective factor
against violence, suggesting that it can help to override problems often seen in aggressive
individuals, such as compensating for having a disadvantaged background in education and

job attainment (Damian et al., 2015; see Ttofi et al., 2016 for a review).

As a result of these suppositions, studies that reported information on the intelligence
of offenders were further investigated. Intelligence was examined in k= 13 studies (violent n=
971, non-violent n= 918) and produced a small significant effect size (g= 0.15 [0.02, 0.27])
with 25% between study heterogeneity. However, after controlling for publication bias, the
trim-and-fill analysis (Appendix C) estimated that three studies were missing, resulting in a
small, non-significant effect (g= 0.09 [-0.04, 0.22]). Under the intelligence domain, only two
papers reported significant differences between groups with moderate effect sizes (e.g.,
Brimigion, 2014, g= 0.54 [0.09, 0.99] and Hays et al., 1978, g= 0.53 [0.02, 1.04]), both
assessing intelligence with a Wechsler scale, however the remaining six studies that also used
a Wechsler scale found small, non-significant effects (e.g., g=-0.15 to 0.44). Studies that used
other measures to assess intelligence, including the Test of Non-Verbal Intelligence in
prisoners (e.g., Greenfield et al., 2007, g= 0.44 [-0.20, 1.08] ), Ravens Standard Progressive
Matrices in prisoners and juveniles in a detention center (e.g., Kuin et al., 2017, g= 0.07 [-
0.50, 0.65]; Rimmer, 1998, g= 0.06 [-0.09, 0.21]), and the Vienna Matrices Test in prisoners
(e.g., Bock et al., 2014, g= 0.06 [-0.56, 0.68]) failed to significantly differentiate the groups.
one explanation for these findings may be in the methodology of the studies, as the Hays et al.
(1978) study compared juvenile murderers to status offenders, operationalised as non-violent
offences that only juveniles would be charged for, such as truancy, which likely inflated effect

sizes. Brimigion (2014) had the largest effect size, though it was only one point higher than

64



the effect that Hays et al found, but was of better quality, as they matched their groups by age,
socioeconomic status, and sex, though both studies included juvenile samples. There were four
other studies which used a Wechsler Scale to measure intelligence in juvenile offenders (e.qg.,
Busch et al., 1990, g= 0.30 [-0.03, 0.63]; Tarter et al., 1983, g= 0.43 [-0.08, 0.94]; Gretton,
1998, g= -0.15 [-0.48, 0.18]; and Cornell & Wilson, 1992, g=-0.11 [-0.43, 0.21]), however,
effect sizes were small, and their findings were not significant. When FSIQ was disaggregated
into verbal 1Q and performance 1Q, neither produced significant pooled effect sizes. Though,
when these domains were further broken down into indices and subtests, pooled effects for
verbal comprehension and reasoning significantly differentiated the groups (e.g., g= 0.35; g=
0.26, respectively) though working memory and processing speed tasks did not (Figure 4.2).
These findings support the notion that the assessment of disaggregated cognitive functions
may be necessary in this population, however, the magnitude of the effect sizes suggests that
the intellectual abilities between violent and non-violent offenders is of a negligible

magnitude.

4.3.3 Cognitive Correlates of Violent Offending

Characteristics of Studies. There were 21 studies that fit the inclusion criteria for
identifying the association between cognitive abilities or impairments and violence.
Characteristics of the 21 individual studies are presented in Table 4.2. The publication or
submission date of included papers ranged from 1992 to 2018, where over half (76%) were
published from 2008 onwards. Two of the included studies were unpublished theses, and the
remaining 19 were published, peer reviewed papers. Four (19%) of the included studies
examined samples from the United States, and the remaining samples were from the United
Kingdom, the Netherlands, Canada, Ireland, New Zealand, Kosovo, Finland, and Germany.
These studies provided a total of 2,377 offenders for inclusion in this synthesis. Sample sizes
ranged from 41 to 409, with the average sample size being approximately n = 113. Within the
included studies, the age ranged from 15 years old to 74 years old, only 17 papers reported
mean ages, where the average age of the offenders was 35.95 (6.93). Most participants were
men, with women making up approximately 7% of offenders. The majority of studies followed
a prospective design (55%), and the remaining studies followed a correlational (25%) or
retrospective design (20%). Types of measures used in this section varied, 40% of studies used
a behavioural or performance measure to ascertain cognitive functioning, 35% used self-report

measures, 15% used risk assessments, and 10% used a clinical rating scale.
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Table 4. 2 Characteristics of Correlation and Prediction Studies

Study Sample Study Characteristics QA  Cognitive domains
First Author (year)  SiZe ~ Country Setting Violence Measure assessed
Abidin (2013) 100 Ireland Forensic Hospital Actual, attempted, threatened harm to others Fair  Impulsivity, insight, attention
Alia-Klein (2007) 60 USA Forensic Hospital Violence Assessment Scale Low Insight
Bass (2010) 45 Canada Forensic Patients Frequency of seclusions Low Decision making
Beggs (2008) 216 New Zealand Prison Violent recidivism Fair 1Q
Belfrage (2000) 41 Sweden Prison Institutional Violence Fair  Impulsivity, insight
Brugman (2016) 69 Netherlands Forensic Patients MOAS (rated for separate levels of severity) Fair  Attn. bias, emotion recognition, Rl
Coid (2015) 409 UK Med. Secure services/ MacArthur Community Violence Scale Good Insight, impulsivity
Prisoners/ community
De Vogel (2006) 127 Netherlands  Forensic Hospital Physical Violence Fair  Insight, impulsivity
Dejong (1992) 248 Finland Court referred Violent Recidivism Low 1Q
Edwards (2003) 44 USA Prison CTS Severe physical Male Violence Low Impulsivity
Fullam (2008) 82 England Med/High Forensic “The individual was the clear instigator or co-aggressor, and Fair 1Q
Hospitals if the incident involved physical aggression to staff,
in-patients or property.”
Howard (2014) 100 England High Secure Hospitals Violent Index of modified version of GRS Fair Premeditation, urgency, SS, persev.
Lodewijks (2008) 66 Netherlands Juvenile Corrections  Physical violence against persons (Incident Files) Fair  Risk Taking/ impulsivity, empathy
McDermott (2008) 108 USA State Hospital Inpatient physical aggression Fair  Impulsivity
McKee (2004)* 111 UK Forensic Patients Violent Convictions Low Impulsivity
Moulden (2009)* 122 Canada Prison Self-reported Aggression Questionnaire Low Empathy
Nazmie (2013) 65 Kosovo High Secure Forensic  Inpatient violent behaviour/ Violent recidivism Fair 1Q, CF, PS, visual attention
Nigel (2018) 158 Germany Forensic Patients Violent offenses with penal consequences Fair  Empathy
O’Reilly (2015) 89 Ireland Forensic Hospital An individual was classified as violent if they were the Good Attn., PS, WM, social cognition,
clear instigator or co-aggressor, and if the incident reasoning, visual & verbal learning
involved harm to staff or other patients.
Smith (2013) 73 USA Forensic hospital Inpatient Aggression Fair  Self-centred impulsivity
Tonnaer (2016) 44 Netherlands Forensic Psych. Centre Self- reported Reactive-Proactive Aggression Questionnaire Fair  Impulsivity, WM, SS, RI, divided &

flexible Attn.

Note. The table presents characteristics of included studies; *indicates a thesis; 1Q= intelligence; RI= response inhibition; WM= working memory; QA= Quality Assessment; Med.= Medium;
Persev.= Perseveration; Attn. = attention; CF= Cogpnitive flexibility; SS= Sensation seeking; Psych.= psychiatric; MOAS= Modified Overt Aggression Scale; CTS= Conflict Tactics
Scale; GRS= Gunn Robertson Scale
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Methodological Quality. The results of the quality assessments showed that 14 were
considered to be of ‘fair’ quality, 2 were ‘good’ quality, and 5 were ‘low quality’. The most
common reasons for lower quality assessments were not justifying sample size, the use of
retrospective and cross-sectional designs, and not reporting number of loss to follow-up or
participation rates. A second rater assessed a random 25% of the papers, and there was a 100%
agreement (Kappa= 1.00, p = .02) on the quality of the included papers.

Meta-Analysis of Correlation and Prediction Studies. Forest plots for the pooled

effect sizes and heterogeneity are shown in Figure 4.3 for all domains.

Impulsivity. Impulsivity was significantly associated with violent outcomes (k= 11, n
= 1,221) with a small, significant correlation and no significant heterogeneity ( r = .26 [.19,
.33]). There was evidence of publication bias within this set of papers as evidenced by the
trim-and-fill funnel plot (Appendix C). The trim-and-fill analysis estimated that there were 4
missing studies, and that the true effect after controlling for publication bias is r = .22 [.14,
28], 1>= 38%, thus the reported effect size of r = .26 may be slightly inflated and should be
interpreted cautiously. The forest plot indicated that the studies by McDermott et al (2008)
and Smith et al (2013) both had small and non-significant effects (r =.11 [-.08, .29], r = .15 [-
.08, .37]), respectively, though they were both rated to be of fair quality, and used self-report
measures of impulsivity in mentally ill offenders. The McDermott et al study assessed
impulsivity using the BIS-11, a self-report measure, which was similar to one other study
(Edwards et al., 2003, r = .33 [.04, .58]), however, McDermott et al did not report the total
score for the measure, thus only the cognitive impulsivity score was used in the meta-analysis,
which likely reflected a smaller effect than the total would have. Smith et al used the
Psychopathic Personality Inventory (PPI), also a self-report measure, which assessed self-
centred impulsivity. Additionally, both McDermott et al and Smith et al defined their outcome
the same (e.g., physical aggression), and operationalised it using the same coding scheme,
which may have also contributed to their non-significant findings, as it was specific to one
behaviour. The study with the largest effect (e.g., Belfrage et al., 2000, r = .46 [.18, .67],) had
the smallest sample out of the papers, measured impulsivity using the HCR-20, and defined
their outcome as institutional violence, operationalised as assault of staff or other prisoners,
severe damage to prison cells, and severe threats to staff, an operationalisation that is much
broader than that employed by the McDermott et al and Smith et al studies, which likely

contributed to the significant finding.

Post-hoc exploratory analyses were performed to investigate the use of risk

assessments as a measure of impulsivity relative to behavioural and self-report measures.
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Interestingly, the use of risk assessments alone produced a moderate effect (r=.31 [.21, .61]),
but with moderate heterogeneity (1°= 53.8%), and when this was further broken down to
examine the HCR-20 on its own (e.g., independent of other risk assessments), it produced a
small effect (r=0.29 [.16, .42]), with moderate heterogeneity (1= 62%). However, when self-
report (e.g., BIS-11, UPPS Impulsivity Scale, PPI), clinician rated (e.g., PANSS), and
behavioural measures (e.g., Matching Familiar Figures Test, and Wisconsin Card Sorting Test-
Perseverative errors) were examined as a subgroup, they produced a small effect size (r= .24
[.16, .31]) with no heterogeneity.

Attention. For violent offenders, impairments in attention were significantly
correlated with violence, and data were homogenous (k= 4; n= 298, r = -.13 [-.24, -.01]).
Notedly, the effect size reflects attention as a single construct, as there was insufficient data to
analyse types of attention separately. Of the studies that examined attention, the only one to
contribute a small, significant effect (e.g., Abidin etal., 2013, r =-.22 [.40, -.02]), also had the
largest sample size and used the PANSS to measure the domain, which is not a valid measure
of attention, but is based on a structured interview. All the studies under this domain included
mentally ill offenders, and three out of the four studies measured the outcome prospectively
(Tonnaer et al., 2016 employed a correlational design). Moreover, the two studies with the
smallest effects (e.g., Tonnaer et al., 2016, r = -.10 [-.39, .20], and Nazmie et al., 2013, r = .01
[-.23, .25]), were the only studies under this domain to have specific exclusion criteria. For
example, the Nazmie et al study excluded any patients with a history of organic brain
syndrome, head injury, and intellectual disabilities, and similarly, Tonnaer et al excluded
patients with psychotic disorders, and those with an 1Q score lower than 80, whereas the
patients in the other studies had diagnoses of schizophrenia spectrum disorders, other
psychotic disorders, and intellectual disabilities. As it is well known that schizophrenia and
psychotic illness are often characterised by cognitive impairments (Sheffield et al., 2018), it is
likely that controlling for these factors decreased the overall effect that cognitive impairments
had on violent outcomes, like the findings in the between group studies. This finding reiterates
the notion that the assessment of cognitive impairments in relation to violence risk may be

more important for offenders with risk factors for cognitive impairment.

Insight. Decreased insight in violent offenders was significantly associated with
increased violence as evidenced by the random effects model (k = 5; n= 734, r =-.25[-.32, -
.18]). Insight typically involves three parts, “an awareness of having an illness, an attribution
of recognisable symptoms of that illness and an appreciation for the need of treatment” (EKinci

& Ekinci, 2013, p. 116). Insight was however examined as a single construct and there were
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insufficient data to consider dimensions separately, or to conduct subgroup analyses. The
forest plot showed that two studies did not to find a significant effect Belfrage et al. 2000, (r
=-.20 [-.48, .11]), which was the only study under this domain to recruit prisoners, and Abidin
et al., 2013, (r = -0.18 [-.37, .02]), though they used risk assessments and the PANSS to
measure the construct. Interestingly, the largest effect was found by Alia-Klein et al (2007) (r
= -.37 [-.57, -.13], which was the only study to use a measure designed to assess insight
specifically (e.g., SUMD), however, the quality of the paper was low, as the outcome was
collected retrospectively.

Non-Significant Findings. No significant correlation was found between empathy
scores of violent offenders and violent outcomes (k = 3; n= 346, r = -.15 [-.33, .05]). There
are two main types of empathy, affective and cognitive. Affective empathy is the ability to
both understand another's mental or emotional state, and to share that emotional experience,
while cognitive empathy is the ability to recognise another's feelings (not necessarily taking
their perspective, which is how it differs from first order theory of mind) (Rankin et al., 2005).
This analysis was conducted combining empathy into a single construct which likely
contributed to the presence of significant heterogeneity. Likewise, no significant effects were
found between measures of cognitive flexibility and violence (k= 3, n= 185, r = -.08 [-.22,
.07]). Under the empathy domain, only Lodewijks et al. (2008) found a significant correlation
with violence, and they were the only study out of the three to measure their outcome
prospectively, though they used a risk assessment (e.g., SAVRY), whereas the other two
studies were correlational and retrospective, and both used self-report measures. Moreover,

Lodewijks et al was the only paper within this domain which examined a juvenile sample.

Additional Domains. There were 17 domains where there were insufficient studies to
conduct meta-analyses; vocabulary, perseverance, verbal learning, visual learning, social
cognition, aspects of memory, planning, disinhibition, attentional bias for aggression and
threats, automatic associations with violence, vigilance, emotion recognition, and risky
decision making were all reported in k= 1 study each, and sensation seeking, reasoning,

working memory, and processing speed were examined in k= 2 studies each.

Cognitive Profiles of Subgroups. Subgroup analyses were only conducted on
subgroups within domains that had k= > 3 studies, thus there was only enough data to examine
impulsivity and insight in ‘M10O’, and impulsivity in prisoners, further, all the included papers
which examined attention included only M10O samples. There was insufficient data to conduct
subgroup analyses for court referrals on any domain. A significant effect was found for the

MIO group on measures of impulsivity with a small effect size, and low heterogeneity (k = 8;
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n =1,071; r= .23, [.16, .29], 1= 21%), and insight (k = 3; n = 693; r= -.25, [-.32, -.18], I*=
0%). There was a significant association between prisoners and violence on measures of
impulsivity with a medium effect k = 3; n = 150; r= .38, [.23, .51], I°= 0%).

Figure 4. 3 Forest Plots for Correlates of Violence

Study %Weight r [95% CI]

McDermott et al,, 2008 ——— 10.08% 0.11[.0.08, 0.29]

Smith et al, 2013 ———— 747% 0.15[0.08,0.37]

Coid etal, 2015 - 20.97% 0.16[0.06,0.25]

McKee, 2004 L 10.28% 0.23[0.05,0.40]

De Vogel and De Ruiter, 2006 Lo 1129% 0.29[0.12,0.44]

Abidinetal, 2013 — 946% 0.33[014,050]

Edwards et al, 2003 s 471% 033[004 059

Howard et al, 2014 Lo 953% 0.36[0.18,0.52]

Lodewijks et al,, 2008 L ——— 6.87% 0.36[0.13,055]

Tonnaer et al, 2016 e 482% 0.38]0.09,0.61]

Impulsivity Belfrage et al., 2000 P 451% 046018 067]

RE Model (Q (10) = 13.25,p = 021; F = 28%) - 100.00% 0.26[0.19,0.33]

Abidin etal,, 2013 * 33.92% -0.22]-0.40,-0.02)

O'Reilly etal., 2015 % 30.07% -0.13[-0.33, 0.08]

Tonnaer et al., 2016 %—ﬁ 14.34% -0.10[-0.39, 0.20]

) Nazmie et al., 2013 — 21.68% 0.01[-0.23, 0.25]
Attention 5

RE Model _....... 100.00% -0.13[-0.24, -0.01]
(Q(3)=210,p = 0.55,1" = 0%) i

Alia-Klein et al., 2007 —_— 793% -0.37[-057,-013]

De Vogel and De Ruiter, 2011 —— 17.25% -0.27[-042,-010]

Coidetal, 2015 —— 9647% -0.25[-0.34,-0.16]

_ Belfrage et al., 2000 —-—~ 529% -0.20[.0.48, 0.11]
Insight g

Abidin etal , 2013 —— 13.07% -018[-037, 0.02]

RE Model - 100.00% -025[-032,-0.18]

(Q(4)=167,p =079 =0%)

| | | | | |
06 04 02 0 02 04

Caorrelation Coefficient
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Figure 4.3 Continued. Forest Plots for Correlates of Violence

Study %Weight r [95%CI]
Lodewijks et al.,, 2008 —_— 27.76% -0.35[-0.55,-0.12]
Moulden, 2009 % 3487% -0.13[-0.30, 0.05]
Nigel etal, 2018 '—l—' 37.37% 000[-0.16, 0.16]
Empathy :
RE Model - ———-- 100.00% -0.15[-0.33, 0.09]
(Q(2)=6.03,p=0.05 = 69%) ’
Tonnaer etal, 2016 —_— 2330% 0.13[041,0.17]
Fulam et al, 2008 — 41.48% -0.07[-0.30,0.15]
Nazmie et al, 2013 — 3523% -0.04[-0.28,021]
Cognitive
Flexibility :
RE Model  — 100.00% -0.08-0.22,0.07]

(Q(2)=2.03,p=090; =0%) ;
I T l l l l |

06 04 02 0 02 04 06

Correlation Coefficient

Note. Negative effect sizes reflect poor performance on measures, except for impulsivity, as higher
impulsivity scores indicate increased impairment; r= correlation coefficient; 95%CI= 95% confidence
interval; Q=Cochran’s Q test for heterogeneity; 1°= Percent of heterogeneity between studies, RE=
Random Effects Model.

Prospective Studies. An additional subgroup analysis was performed to examine the
association between cognitive functioning and violence in studies which used a prospective
design. There were only enough studies to examine this in impulsivity, attention, and insight,
all of which revealed significant findings. Small effect sizes were found for impulsivity with
only 21% heterogeneity (k = 6, n= 882; r= .27, [.20, .25]), attention (k = 4, n= 254, r=-.16,
[-.28, -.03], I>= 17%), and insight (k = 4, n= 633, r=-.17, [-.26, -.07], 1= 0%). In this review,
studies which tested participants at baseline and followed them up prospectively were rated to
be of better quality relative to those which used a retrospective or correlational design,

however, they still only produced small effect sizes. Also noteworthy is, of the six prospective
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studies under impulsivity, only one used a measure specifically designed to assess impulsivity
(McDermott et al., 2008), while the other studies used risk assessments or clinical rating scales.
This was also the case for insight, whereby all the papers used risk assessments or a clinical

rating scale to measure the domain.

Exploratory Analysis

Intelligence. Intelligence was also explored in this portion of the review in k=5 studies
(n= 611) and resulted in a small significant effect (r = -.14 [-.25, -.02]), and moderate
heterogeneity (1°= 54%). After the removal of an outlier (Howard et al., 2014, the only
correlational study), heterogeneity decreased to 0% and increased the effect size (k= 4, n =
511; r = -.18 [-.25, -.10]). All the papers measured intelligence with a Wechsler Scale,
however, only three papers found small, significant effects (e.g., Fullam & Dolan, 2008, r = -
.32 [-.50, -.11]; Dejong et al., 1992, r = -.17 [-.29, -.05]; and Beggs and Grace, 2008, r = -.14
[-0.27, -0.01]). The study with the largest effect was Fullam and Dolan, which was also rated
as a good quality paper, conversely, the Dejong et al paper was rated as low quality, and Beggs
and Grace as fair quality, however, both the Dejong et al and the Beggs and Grace papers had
much larger samples relative to the other studies, and both used the same outcome of violent
recidivism. There were not enough papers in part 2 of this review to examine subscales of
FSIQ. Like intelligence in the between group studies, the effect sizes here are negligible, and

the confidence intervals suggest that the true effect would not exceed a small magnitude.

4.4 Discussion

Despite the supporting evidence from reviews that cognitive impairments are indeed
associated with violent, aggressive, and antisocial outcomes (Morgan & Lilienfeld, 2000;
Ogilvie et al., 2011; Reinharth et al., 2014), they are often not considered in relation to
violence risk. Identifying differences in cognitive functioning between violent and non-violent
offenders may help to demarcate the impairments which are more common in one population
relative to the other and may provide additional information necessary to improve their
treatment, care, and management. Likewise, identifying measures of cognitive impairments
that correlate with violent outcomes may have the potential to inform risk assessments, and
perhaps improve them. This chapter reported a systematic review and meta-analyses of
between group differences and correlations of violence in 42 studies involving 5,411
offenders. To the authors’ knowledge, this is the first meta-analytic review to focus on

cognitive contributors to violence in only forensic populations, beyond executive functioning.
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4.4.1 Cognitive Differences Between Violent and Non-Violent Offenders

Of the 12 cognitive domains that were analysed, effect sizes ranged from small to
large, and five had significant pooled effects in the hypothesised direction showing that, within
these studies, the violent offenders had significantly poorer performances on
neuropsychological measures when compared to non-violent offenders. Notably, of these the
only significant domains found to be homogenous without further break down included
reasoning, impulsivity, and expressive speech, suggesting robust findings. Sensitivity analyses
revealed homogenous findings on the remaining domains after removing outliers, however,
these findings should be interpreted cautiously. All the included studies in this section of the
review were cross-sectionally analysed, used validated neuropsychological measures, all
individuals in the violent groups were charged or convicted of a violent offence, and all those
in the non-violent groups has no known recorded violent offences, but were charged or
convicted with non-violent offences. The primary differences between these studies were age
distribution of the populations, the various neuropsychological measures used, whether they
assessed participants in their own sample, as opposed to using archived data, their exclusion

criteria, and whether their groups were matched for analyses.

Upon examination of the forest plots, the paper by Bryant et al. (1984) was the only
study to consistently contribute a significant individual effect to the meta-analyses, and the
effect was often much larger compared to those provided by other studies. As previously
stated, Bryant et al. (1984) included adult prisoners with no exclusion criteria, and assessed
their own participants using the LNNB, which differentiated it from the other included studies,
aside from Ullman (1989) who also used a subtest from the LNNB in a sample of adult
prisoners, but only to measure attention and expressive speech. Whilst Bryant et al. contributed
the largest effect size in most cases to the meta-analyses, under the expressive speech domain,
both Bryant et al., and Ullman found comparably large significant effect sizes using the
LNNB. Though it should be acknowledged that Bryant et al. assessed for learning disabilities
in 60 out of 110 participants and found that a proportion had learning disabilities,
operationalised as 1Q < 79 (e.g., violent group= 31%, non-violent group= 24%), which may
explain the greater magnitude of effects compared to the other studies, as it is presumed that
those individuals had more obvious cognitive impairments relative to the rest of the sample.
When subsets of papers were examined by type of offender, there were only available data to
examine prisoners as a subgroup. Although the effects from the subsets of papers were of a
similar magnitude as the pooled effect sizes for all the papers, once broken down,

heterogeneity decreased under the attention domain, suggesting that perhaps, type of offender
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may have a moderation effect, similar to Ogilvie et al (2011) findings, however, there were

not enough papers to examine this using robust subgroup analyses.

Based on these findings, the use of the LNNB in prisoners, and samples with minimal
exclusion criteria, produced the most robust effects for examining between group differences.
Aside from the measures used, three out of the five studies that contributed significant effects
assessed juveniles, though the largest effects consistently came from the Bryant et al study.
Moreover, Bryant et al. (1984), Kennedy et al. (2011), and Brimigion (2014) studies boasted
moderate to large significant effects and had minimal or no exclusion criteria, whereas the
papers by Ullman (1989) and Tarter et al (1983) had somewhat smaller effects on certain
domains and had stricter exclusion criteria. This finding suggests that there are more
significant differences between violent and non-violent offenders who have risk factors for
cognitive impairment, relative to those who do not, and may also suggest an additive effect.
The possible additive effect may explain the larger effect sizes, and further emphasizes the
notion that assessment of cognitive impairments in relation to violence risk may be more
important for offenders with risk factors for cognitive impairment. This finding links back to
the literature reviewed in chapter 2 of the thesis which suggested that the co-occurrence of risk
factors for cognitive impairments such as substance use, psychosis, and head injuries, may
exacerbate cognitive impairments (e.g., D. N. Allen et al., 1999; Fujii et al., 2004; Sachdev et
al., 2001).

Overall, the variability observed in effect sizes, and the ability for some measures to
differentiate similar populations and not others, demonstrates the heterogeneity that is likely
to be found in cognitive impairments, both within and between the groups. Thus, to gain a
better understanding of the measures and cognitive impairments that differentiate violent from
non-violent offenders, there is a need for replication studies using the same
neuropsychological measures, in similar samples to those included in this review. Given that
several of the studies did not produce meaningful effects, it is hypothesised that the wide range
of neuropsychological measures used in the individual studies may have buried the true effects,
and contributed, at least partially, to the variability in magnitude of the effect sizes. Therefore,
attempting to replicate initial findings may allow for a greater understanding of the
neuropsychological measures that are useful for differentiating violent from non-violent
offenders, and likewise, may aid in developing a more focused list of measures for researchers

to use in this context to decrease heterogeneity.
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4.4.2 Cognitive Correlates of Violent Offending

The five cognitive domains that were analysed revealed small effects ranging from r=
-0.25 to 0.26, with three being significant in the hypothesised direction suggesting that
increased cognitive impairment on certain domains is correlated with increased violence.
Notably, the only significant domains found to be homogenous without further break down

included impulsivity, attention, and insight, suggesting robust findings.

Findings from this portion of the review suggest that effect sizes are related to the
operationalization of the outcome and the measure employed in the individual studies. For
example, as previously stated, Belfrage et al. (2000) provided the largest effect for impulsivity
using the HCR-20, however, in comparison to some of the other papers (e.g., McDermott et
al. and Smith et al.), Belfrage et al employed a much broader operationalization for their
outcome. This finding demonstrates one of the issues in this type of research, where
specifically defined outcomes (e.g., physical aggression) found no significant effects, and a
broadly defined one did (e.g., institutional violence, including severe assault, threats, or
property damage). To reiterate Monahan’s (1981) thoughts presented in chapter 3, the larger
the target, the easier it is to hit. While the main focus of this review was on physical aggression
and violence, broad operationalisations, such as Belfrage et al’s were difficult to disregard,
and are considered a limitation in this review. However, it should be highlighted that Belfrage
et al’s findings may be misleading as it is difficult to decipher whether the significant effect is
for actual, realised violence, or for severe threats and destruction of property. Findings such
as this one contributes to the uncertainty observed in risk assessment research and adds little

to the understanding of risk factors for physical violence, specifically.

Findings from the post-hoc analyses under the impulsivity domain suggest that the use
of risk assessments and clinical judgement to measure impulsivity produces a slightly larger
correlation to violent outcomes relative to behavioural, self-report, and clinical measures,
however, even once the papers were broken into subgroups and the HCR-20 was examined on
its own, it produced moderate heterogeneity. Further, it is unclear what information in relation
to impulsivity was considered when the risk assessments were completed, which may have
added to the overall heterogeneity. This finding also suggests that self-report, clinical, and
behavioural measures are more suitable for the assessment of cognitive functioning relative to
risk assessments, as aside from their potential for task impurity, (e.g., when tasks measure
multiple, rather than the intended single, abilities; Burgess, 2004; Miyake & Friedman, 2012),
they were developed to measure cognitive abilities specifically, whereas risk assessments were

not. Therefore, the use of valid neuropsychological and clinical measures to assess the
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neuropsychological risk factors on risk measures, such as impulsivity, may reduce
heterogeneity and increase accuracy. This notion was further evidenced under the insight
domain where Alia-Klein et al (2007) reported the largest effect and was the only study to use
a measure specifically designed to measure insight (e.g., SUMD). Additionally, like the
between group studies, the results from the attention domain re-emphasized the possibility for
an additive effect, as studies which excluded participants with certain characteristics (e.g.,
psychosis, low 1Q, and head injury) found smaller effects relative to those which included
participants with a diagnosis of schizophrenia and other psychotic illnesses.

Finally, the analysis of prospective studies suggest that neuropsychological domains
found to be significantly associated with violent outcomes (e.g., impulsivity, attention, and
insight), would individually add approximately 3-7% incremental variance to contemporary
risk assessments, though impulsivity and insight are already included in certain risk measures.
However, as it is unclear whether the risk assessment ratings of these domains were based on
scores from valid neuropsychological assessments, it cannot be concluded that the assessment
of cognitive abilities do not add incremental validity to risk assessments based on these
findings alone. In order to move this field of research forward, transparent, high quality,
replicable studies using the same neuropsychological measures in various forensic samples,
prospectively, is crucial. Thus, like the conclusions Ogilvie et al (2011) drew based on their
review findings, due to the heterogeneity in effect sizes resulting from variations in
methodologies, the true value of effect sizes for these domains cannot be confidently estimated
at this time. However, given the large proportion of small effect sizes and wide confidence
intervals, it is postulated that many of the reviewed cognitive abilities may not be meaningful
additions to violence risk assessments, though, more research is needed.

4.4.3 Limitations of Review

Congruent with similar reviews, heterogeneity of the meta-analytic data remains the
primary limitation of this review. As a result of potentially poor differentiation of violent and
non-violent samples, conceptual overlap in cognitive measures and differing definitions of
violent outcomes, it remains difficult to confidently interpret the domains which robustly
differentiate violent and non-violent groups. The narrow inclusion criteria utilized in part two
sought to address these concerns by ensuring the inclusion of only studies measuring actual
violence (although this was often difficult to decipher), but this may in turn have limited the
overall generalizability of these results. Likewise, as violent behavior is heterogeneous,
subtypes of violence, such as impulsive and instrumental, differ in their origins, mechanisms,

and management (Volavka, 1999). Thus, when sufficient data are available, the examination
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of subgroups within violent populations will assist in ascertaining information on specific risk
factors for each group, perhaps decreasing the overall heterogeneity and lending to more
tailored treatment programs and increased accuracy of risk assessments. Furthermore, along
with validated cognitive assessments, violence risk assessments were also included in this
review as a measure of cognitive abilities. Although these measures are widely used, they are

often scored using clinical judgement, rather than structured assessment.

4.4.4 Considerations for Clinical Utility

Neuropsychological functioning is often not considered in relation to assessing
violence risk and according to the findings of this and past reviews (e.g., Reinharth et al.,
2014), this is an area that is in need of further examination. Based on their own review findings,
Reinharth and colleagues (2014) recommended the use of behavioural cognitive measures to
assess cognitive functioning (and clinical rating scales to measure insight), as well as the
addition of global cognitive measures or proxy measures to risk assessments for aggression in
individuals with psychosis. However, based on the findings from the current review, more
replicable studies are needed before this can be implemented into practice. Albeit the results
of this and past reviews (e.g., Morgan & Lilienfeld, 2000; Ogilivie et al., 2011; Sedgwick et
al., 2017) evidence that cognitive impairments are not only manifested in populations with
schizophrenia and other psychoses, but also in prisoners and court referred individuals with
and without major mental illness, although they may be more pronounced in individuals with
schizophrenia (Sedgwick et al., 2017), and those with TBI. Such populations traditionally have
less access to cognitive assessments, but there is potential for this dearth to be addressed
through the increasing availability of software measures allowing self-completion.
Acknowledgement of the cognitive impairments which may surface in certain populations,
may aid in the treatment and management of these individuals, and should be considered in

formulations of risk.

4.4.5 Recommendations for Future Research

Due to the multidimensional underlying structure of many neuropsychological
measures, with several different cognitive abilities interacting to explain one given
performance (Duggan & Garcia-Barrera, 2015; Karr et al., 2018), and their reputation for task
impurity, it is recommended that efforts are made to reach a consensus in the field on which
cognitive measures are the most robust in measuring cognitive risk factors for violence. It is
further recommended that a consensus be reached on the cognitive domains which are most
important to violence risk. As it currently stands, the wide variety of differential cognitive

measures, and the use of one assessment to measure several different functions has inhibited
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the ability for findings to be replicated and easily synthesised. Future research should focus on
employing valid and reliable measures of dissociable cognitive functions, not rated using
clinical judgement, and these should be clinically available rather than designed for research
practice only, to aid in application. Individual studies should focus on stating the exact
cognitive functions they have set out to measure, thoroughly and specifically operationalising
violence, and employing prospective designs to increase the accuracy of results. Further
examination of the magnitude of impairments observed in violent offenders with historical
risk factors for cognitive impairment relative to violent offenders without these risk factors
may serve as a valuable steppingstone to gaining a better understanding of these populations.

4.5 Conclusions

The current review investigated the cognitive impairments which differentiate violent
and non-violent offenders, as well as those associated with violent outcomes. In comparison
to non-violent offenders, violent offenders had significantly poorer performance on measures
of reasoning, impulsivity, and expressive speech, all with small effect sizes, except for
expressive speech which had the largest effect size. Domains which significantly and
homogenously correlated with violence were impulsivity, attention, and insight, all with small
effect sizes. However, based on these findings, it cannot be concluded that valid and reliable
measures of disaggregated cognitive functions will significantly improve the predictive
accuracy of contemporary risk assessments, though it is postulated that they may not have
utility in this way based on the overwhelming proportion of small effect sizes. The findings of
this review highlight the need for more high quality, replicable studies using valid and reliable
measures of dissociable cognitive functions before a conclusive decision can be made on

whether the addition of cognitive functions will add value to violence risk assessments.
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5 Achieving an Expert Consensus on the Cognitive
Domains Considered Relevant for Inclusion in
Structured Violence Risk Assessments: An International

Delphi Study

Chapter Preface

Chapter 4 presented a systematic review of the literature, a quantitative synthesis of
the findings, and a critical evaluation of the current state of the research in this area. Whilst
many of the individual studies did not demonstrate significant effects between cognitive
variables and violence, several pooled effects emerged as significant, however, most of them
were small in magnitude. The size of the effects in this area of research has casted doubt on
the ability for measures of neuropsychological abilities to add significant incremental validity
to existing risk assessments, however, this may be the result of the quantity and quality of the
literature, which remains limited. Potentially further compounding this is that the measurement
of latent variables is not always straightforward, and there is a broad spectrum of
neurocognitive measures, most of which can tap into more than one ability, which is likely
contributing to the heterogeneity observed across studies. As the quality and quantity of studies
examining the association between cognitive functions and violence risk is limited, such that
it cannot be solely relied upon, the primary aim of the current study was to utilize the Delphi
method to obtain a list of cognitive domains that would be relevant for inclusion on a structured
violence risk assessment. The use of the Delphi method would allow these findings to be based
on the consensus of an expert panel, made up of both researchers and clinicians, to ensure the
capture of domains that are relevant, but have yet to be studied or are underrepresented in the
literature. The central research question for the current study was, what are the top 10 cognitive

domains relevant for inclusion on a structured violence risk assessment?

5.1 The Delphi Method

The Delphi method is a process used to collect the judgements and opinions of experts
in a certain field using a series of questionnaires combined with feedback (Skulmoski et al.,
2007). It is a method that is suitable for use when there is incomplete knowledge or research
on a topic and allows for an opportunity for experts to give their opinion about a subject, they

are knowledgeable about. The Delphi process is conducted in rounds, and includes
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guestionnaires that are each developed based on the results of the former round, with the
process stopping when the research question has been answered, or consensus has been met
on the questionnaire items (Skulmoski et al., 2007). Although this method was originally
created to search for full consensus, more modern applications have defined it as a ‘social
research approach’ where the main aim is to gain a reliable group opinion from a group of
experts (Landeta, 2006). Strengths of the Delphi method include achieving consensus or
answering research questions on topics where there is little empirical evidence or uncertainty,
broadening knowledge, as well as the sharing of knowledge and opinions, while maintaining
anonymity and avoiding group conflict (Fefer et al., 2016; Gupta & Clarke, 1996; McKenna,
1994; Stokes, 1997). Additionally, the Delphi method allows for an opportunity to gain expert

knowledge about a particular topic from an international sample, in a cost-effective manner.

5.2 Method

5.2.1 The Delphi Process for the Current Study

As Delphi studies can vary depending on the question being asked, three rounds were
anticipated in the current study, with the intention of evaluating the need for a fourth if the
guestion remained unanswered or consensus was not reached. For each Delphi round, data

were generated, analysed, and sent back to the panellists in the form of a new questionnaire.

5.2.2 Literature Review and Questionnaire Development

A review of literature was conducted in December 2015 and January 2016, identifying
papers that were published between 2010 and 2016 to identify cognitive domains that had been
the subject of research in this field. Electronic databases (Web of Science, PsycInfo, and
Medline) were searched using keywords which corresponded with cognitive deficits, mental
illness, violence, offenders, and violence risk. The inclusion criteria were purposely kept broad
and included, violent samples (violent offenders, delinquency, psychopathy, sexual offenders)
of any age and the use of any neuropsychological tools to measure cognitive abilities. Online
Surveys (OS; formerly Bristol Online Survey; Online Surveys, 2018) was used as a means of
creating, analysing, and distributing the questionnaire for each round, and communication with
panellists was conducted via email. Subsequent to its development, the questionnaire was

piloted amongst academic colleagues to ensure clarity and the generation of appropriate data.

5.2.3 Participant Selection

To ensure that the proposed structured risk assessment is both based on a rigorous

appraisal of the research literature and fully meets the needs of those working in the relevant
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fields, the Delphi panel was comprised of researchers and clinicians specialising in the fields
of forensic and neuropsychology. According to Okoli and Pawlowski (2004), who recommend
10 to 18 experts as a sample size, the Delphi panel size depends more on the group arriving at
a consensus than on statistical power. We chose to invite a large international sample of
experts, hoping to exceed the recommended sample size, and thus engage a heterogeneous

group encompassing diversity and experience from various backgrounds.

Clinicians in the fields of forensic and neuropsychology were contacted, as it was
posited that the inclusion of practicing clinicians in this process would identify essential
domains that have yet to be thoroughly examined in the literature but are apparent in clinical
practice. To obtain robust and diverse expert opinions, clinicians from both the United
Kingdom and the United States were contacted. For the United States, the American
Psychological Association (APA) website was used to identify practicing clinicians who
specialise in both forensic and neuropsychology. Psychologists chartered in both forensic and
neuropsychology in the United Kingdom were identified through the British Psychological
Society (BPS) website utilising the search function. Only clinicians with a listed email address

were invited to participate.

Researchers were identified through the same procedures as the literature review from
2010-2016. To ensure that researchers were likely to remain active in the field, it was decided
to only include studies from the last five to six years for this search. Researchers listed as the
contact author on studies published between these years, in this or a relevant field or relevant
topic (forensic, clinical and neuropsychology, as well as risk assessments and risk factors for

violence and offending) were contacted.

5.2.4 Rounds

For each round, a link was generated for the questionnaire, and was sent to all
panellists via email. Panellists who completed the round one guestionnaire were instructed to
enter their email address if they wished to take part in subsequent rounds, which was how the
panel was constructed. As individual feedback was not given to panellists in this study, they
were given the option to send their email to a separate email account, enabling their answers
to remain anonymous. Further, only the research team was able to see listed emails and
answers, allowing for confidentiality between panel members. As the first round also served
as the initial invitation into the study, the instructions made clear the type of expertise and
knowledge sought and participants were asked to participate only if they met these

requirements.
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In all rounds, panellists were first presented with an information sheet, and by
continuing onto the questionnaire, they were considered to have consented to take part in the
study. In round one, all panellists were asked questions about their professional backgrounds,
area of expertise, and the country they were currently working in. Rounds two and three
followed these same procedures, though also asking years of experience. Details on the process
of each round are presented in Table 5.1.

5.2.5 Analyses

Demographic information for all rounds, percentages, and mean and median ranks for
rounds 2 and 3 were obtained from OS. In round one, domains which were rated as essential
or relevant (combined) by >80% of the panellists, were kept for successive rounds (Langlands
et al., 2008). To quantify the agreement among panel members, Kendall’s Coefficient of
Concordance (W) using the irr package (Gamer et al., 2012) in R Studio (R Core Team, 2020)
was utilised. In this nonparametric statistical approach, a strong agreement or consensus exists
for W > 0.7, a moderate agreement for W= 0.3-0.6; and a weak agreement for W < 0.3
(Schmidt, 1997). This statistic has been used in other Delphi studies to quantify consensus
(Garcia-Crespo et al., 2010; Schmidt et al., 2001). Standard deviations for each domain from
rounds two and three were also used to consider stability and consensus, where a decrease
between rounds indicated a move toward consensus (Fefer et al., 2016). Whilst the researcher
was interested in the degree of consensus reached, as well as the stability between rounds, the
research question was considered to be answered once we had a list of the top 10 ranked

cognitive domains.

Ethical permissions for the current study were obtained from the University of
Edinburgh and can be found Appendix F.
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Table 5.1 Delphi Process for Each Round

Round Aims of Round Questionnaire Analyses Sub-Analyses

1 1. Refine the initial list of cognitive Panellists were asked to: Any domains that were rated as Responses from free text boxes
domains identified through the 1. Rate domains as Essential, essential or relevant by >80% of were only collated in Round 1, and
literature review. Relevant, or Irrelevant for the panellists were considered to be  responses were used to inform the
2. Obtain a working list of tools that inclusion on a violence risk the core list of domains to be used researchers of the measures being
panellists use to measure specific assessment. for subsequent rounds (Langlands used by both researchers and
domains, for potential use alongside the 2. Suggest in a free text box how et al., 2008). clinicians.
final risk assessment. best the domain can be

operationally defined.

2 1. To further refine the list of domains,  Panellists were given the results Mean ranks were calculated for Kendall’s W was calculated to
and to identify those which were from Round 1 and were asked to ~ each domain, and then ranked from  quantify agreement among
considered most important in relation rank domains in order of smallest to largest for the next panellists.
to violence risk. importance. round.

3 1. To obtain a final list of the cognitive  Panellists were asked to: Domains were ranked by meansto  Kendall’s W was calculated to

domains ranked in order of importance.
2. To present the panellists with
preliminary meta-analytic findings and
their corresponding effect sizes.

3. To see if panellists would change
their rankings based on results from
Round 2, and the meta-analysis.

1. Rank top 10 domains from
Round 2 in order of importance.
2. See results from Round 2 and
meta-analytic findings.

3. Rank the same list of domains
as Round 2 plus domains from
the meta-analysis.

obtain the final list.

quantify agreement among
panellists.

Note. Cognitive domains to be ranked or rated were sent in a random order in all rounds.
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5.3 Results

5.3.1 Response Rates

In round one, a total of n= 694 researchers and clinicians were invited to participate
(n =427 researchers, n= 42 chartered forensic and neuropsychologists from the BPS website,
and n= 267 practicing forensic and neuropsychologists from the APA website). Round one
saw n= 56 responses, resulting in an 8% response rate. As only panellists who wished to
participate in the following rounds left their email address, a full breakdown of the exact
proportion of participants from each group (e.g., research, BPS, or APA) could not be
calculated. After round one, 80% (n= 45) of the panellists who responded to the questionnaire,
indicated that they would like to take part in round two. In round two, n= 29 responses were
received, a 64% response rate, and for round three, the questionnaire was sent to n= 24
panellists, and n= 19 responses were received, a 79% response rate. The time required for each

of the Delphi questionnaires in this study was approximately 15 to 20 minutes per round.

5.3.2 Panellist Profiles

In round one, panellists responded from 20 different countries, where 28% were from
the United States and 18% were from the United Kingdom (Table 5.2). Both countries made
up the majority of panellists for successive rounds, and whilst the countries being represented
from round one decreased due to attrition, the sample for all rounds remained diverse and
representative of an international sample. Over half of the panellists in round one (66%), had
expertise in both research and clinical practice (Table 5.3), and this group remained in the
majority for all rounds. Likewise, professional background was diverse, and mostly evenly

split across disciplines (Table 5.3).
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Table 5.2 Number of Panel Members from Each Country for Each Round

Country Round 1 n (%) Round 2 n (%) Round 3 n (%)
United Kingdom 10 (18) 6 (21) 4 (21)
United States 16 (29) 6 (21) 4 (21)
Canada 3(5) 2(7) 1(5)
Netherlands 3(5) 1(3) 1(5)
Portugal 3(5) 2(7) 2 (11)
Norway 1(2) 1(3) 1(5)
Finland 1(2) 1(3) 1(5)
Germany 1(2) 0(0) 0(0)
New Zealand 2(3) 1(3) 0(0)
Sweden 1(2) 1(3) 1(5)
Romania 12 1(3) 1(5)
Italy 2(3) 1(3) 1(5)
Croatia 12 1(3) 0(0)
France 1(2) 1(3) 1(5)
Ecuador 1(2) 0(0) 0 (0)
Australia 4(7) 2(7) 1(5)
Spain 23 1(3) 0 (0)
South Korea 1(2) 0(0) 0 (0)
Brazil 1(2) 1(3) 0 (0)
Egypt 1(2) 0(0) 0(0)
Total panellists in each round 56 29 19

Note. This table presents the number of participants from each country for each round, and a row for
the total participants in each round. Due to rounding, not all percentages sum to 100.

Table 5.3 Professional Background and Expertise of Panellists for Each Round

Professional Background Round 1 n (%) Round 2 n (%) Round 3 n (%)
Neuropsychology 4(7) 3(10) 0 (0)
Forensic Psychology 5(09) 6 (21) 4 (21)
Clinical Psychology 5(09) 3(10) 2 (11)
Psychiatry 9 (16) 2(7) 2 (11)
Neuropsychology and Forensic 23 0(0) 0 (0)
Forensic and Clinical 12 (21) 6 (21) 3(16)
Neuropsychology, Forensic and Clinical 6 (11) 3(10) 3(16)
Neuropsychology and Clinical 7(13) 2(7) 2 (11)
Other 6 (11) 4(14) 3 (16)
Researcher Only 13 (23) 6 (21) 6 (32)
Clinician Only 6 (11) 0(0) 0 (0)
Both Clinician and Researcher 37 (66) 23 (79) 13 (68)

Note. This table presents background information on the participants for each round. Due to rounding,
not all percentages sum to 100.
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In round two, for panel members who were both clinicians and researchers, the mean
years of experience as a clinician was 22.20 (12.03) years, and the mean years of experience
in research was 14.50 (10.30) years; while those whose main role was solely research, had a
mean of 8.00 (1.66) years’ experience. Mean years of experience for panel members in round
three were, clinicians 23.69 (11.44) years; researcher (dual role) 21.84 (12.64) years; and
researcher only 9.66 (4.50) years. When asked if the panel members’ main focus was in
forensic risk, or conducting risk assessments, for round two, 65% of the ‘research only’ group
answered yes, and 83.3% in round three; 67% of the dual group (researcher and clinician)
answered yes to forensic risk being a main focus of their research, and 62% in round three,
and 57% answered yes, that conducting risk assessments was part of their role as a clinician

in round two, and 62% in round three.

5.3.3 Delphi Round One

The literature review identified 41 separable cognitive domains relevant to violence
risk, which formed the questionnaire for round one. Sixteen domains met the criteria (rated as
essential or relevant by 80% or more of the panel) to be considered as a core cognitive domain
for subsequent rounds, and the remaining domains were excluded from further analyses (Table
5.4). Figure 5.1 demonstrates the domains that were rated as essential or relevant by 100% of
the research only group, 100% of the clinician group only, those which were rated as essential
or relevant by 100% of both groups. For the whole sample, impulsivity and poor inhibitory
control were both rated as 100% essential or relevant by the panel, followed by risk taking
(98.3%), affect recognition (96.4%), and reasoning (94.8%). Most of the domains which met
criteria for inclusion in further rounds were executive functions and social cognitive domains.

Free text boxes encouraged further insight into the development of a structured risk
assessment, for instance panellists suggested that the battery not be longer than two hours, lest
its use becomes impractical in corrections/probation/parole settings, likewise, other panel
members questioned whether there was enough evidence to support these domains at a group
level, rather than an individual one, and that they should not be looked at in isolation of the

broader system of negative influences, and risk and protective factors.
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Table 5.4 Results of Round One

Domain % % % % Essential/
Essential Relevant Irrelevant Relevant

Behavioural Impulsivity 94.6 5.4 0 100
Poor Inhibitory Control 85.7 14.3 0 100
Risk Taking 55.4 42.9 1.8 98.3
Affect Recognition 44.6 51.8 3.6 96.4
Reasoning 48.2 46.6 54 94.8
Affective Empathy 55.4 39.3 5.4 94.7
Cognitive Empathy 48.2 41.1 10.7 89.3
Planning 41.1 48.2 10.7 89.3
Set-Shifting/Attention Shifting 26.8 60.8 12.5 87.6
Cogpnitive Insight 28.6 57.1 14.3 85.7
Diagnosis of Intellectual Disability 30.4 53.6 16.1 84
Response Monitoring 35.7 48.2 16.1 83.9
Perseveration 26.8 57.1 16.1 83.9
Clinical Insight 30.4 51.8 17.9 82.2
General Intelligence 26.8 55.4 17.9 82.2
Theory of Mind 37.5 44.6 17.9 82.1
Abstract Thinking Ability 16.1 60.7 23.2 76.8
Focused Attention 23.2 51.8 25 75
Verbal Intelligence 19.6 55.4 25 75
Sustained Attention 26.8 46.4 26.8 73.2
Verbal Comprehension 23.2 50 26.8 73.2
Affective Mentalising 26.8 44.6 28.6 71.4
Mentalising 25 42.9 32.1 67.9
Concept Formation 14.3 53.6 32.1 67.9
Verbal Language Functioning 14.3 51.8 33.9 66.1
Strategy Formation 16.1 62.5 21.4 64.3
Performance Intelligence 8.9 53.6 37.5 62.5
Associative Learning 8.9 53.6 37.5 62.5
Response Reversal 9.4 49.1 41.5 58.5
Verbal Working Memory 17.9 39.3 42.9 57.2
Episodic Memory 16.1 41.1 42.9 57.2
Neurocognitive Insight 10.7 46.4 42.9 57.1
Verbal Learning 16.1 39.3 44.6 55.4
Verbal Memory 16.1 39.3 44.6 55.4
Visual Working Memory 14.3 35.7 50 50
Slow Reaction Time 7.1 41.1 51.8 48.2
Visual Memory 14.3 30.4 55.4 44.7
Visual Perception 8.9 30.4 60.7 39.3
Visuospatial Perception & Organisation 5.4 33.9 60.7 39.3
Visuospatial/Construction Abilities 7.1 26.8 66.1 33.9
Motor Dexterity 3.6 17.9 78.6 215

Note. n=>56; light shading highlights the domains which were kept for successive rounds; dark shading
highlights variables that were excluded.
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Figure 5.1 Domains that 100% of Researchers and Clinicians Rated as Essential or Relevant in Round One
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5.3.4 Delphi Round Two

In round two, the panel was instructed to rank the list of 16 domains identified in round
one, in order of importance. The top five domains included poor inhibitory control,
behavioural impulsivity, risk taking, affective empathy and response monitoring. To quantify
the consensus of the panel, Kendall’s W was calculated and resulted in an effect size of W=
.22, p <.0001, although significant, indicating ratings were better than chance, it demonstrates
a weak agreement. Like round one, the top 10 domains consisted of executive functions and
social cognitive domains, and there was almost no differentiation made between cognitive and
clinical insight (Table 5.5).
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Table 5.5 Results of Round Two

Rank  Domain Mean Rank (SD)  Median Rank Ql_uoz:rvt?Ire Qtflggglre
1 Poor Inhibitory Control 3.21 (3.59) 2.00 1 4
2 Behavioural Impulsivity 3.48 (3.60) 2.00 1 5
3 Risk Taking 5.28 (3.59) 5.00 3 7
4 Affective Empathy 5.34 (3.93) 4.00 2 9
5 Response Monitoring 6.21 (3.53) 6.00 4 9
6 Cognitive Insight 6.48 (3.74) 6.00 3 8
7 Clinical Insight 6.48 (4.45) 5.00 2 8
8 Reasoning 6.52 (3.83) 6.00 4 9
9 Cognitive Empathy 6.93 (3.97) 7.00 4 9
10 Affect Recognition 6.93 (4.76) 6.00 2 11
11 Theory of Mind 7.03 (4.77) 6.00 2 11
12 Planning 7.31 (4.64) 8.00 3 12
13 Perseveration 7.38 (3.83) 7.00 4 10
14 Set-Shifting 7.97 (4.57) 8.00 4 12
15 Intellectual Disability 9.10 (4.69) 9.00 6 13
16 General Intelligence 9.17 (4.19) 9.00 6 13

Note. This table presents the ranked results from round two. SD= standard deviation.

5.3.5 Delphi Round Three

Round three consisted of two phases, in phase one, the panel members ranked the top

10 domains from round two, and in phase two, they were given both the results from round

two and those of a preliminary meta-analysis on this subject before being asked to rank the top

10 domains from round two, again, plus two domains from the meta-analytic results®, one of

which was previously absent (i.e., processing speed, though it was covered under performance

intelligence), and the other (i.e., attention) was brought back from round one. While the results

of phase one provided a final consensus for the Delphi study, those of phase two sought to

identify the optimum list when all information was made available, thus phase one results were

not influenced by bias in what domains have been researched (i.e., meta-analytic findings),

but gave an indication of those which were considered relevant but may not have been the

> The meta-analysis was based on the original literature review conducted for this study, which had
broader inclusion criteria than the one in Chapter 4, and only studies between 2010-2016 were
included.
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subject of study. For round three, phase one, the consensus for the 10 top domains as
represented by Kendall’s W increased slightly from the previous round, W= .32, p < .0001,
and while significant, consensus remained weak, however, standard deviations for each
domain decreased from round two, indicating less variance among ratings. With the results of
this round, our research question was considered to be answered, and the domains in Table 6
were considered to be our core list of the most essential cognitive domains, in order of

importance, for consideration in assessing violence risk.

Table 5.6 Results of Round Three, Phase One

Rank  Domain Mean Rank (SD)  Median Rank (g_l?av:lt?lre QUuF;Fr)'SIre
1 Poor inhibitory Control 2.00 (1.34) 2.00 1.00 2.00
2 Behavioural Impulsivity 2.53(2.21) 2.00 1.00 2.50
3 Risk Taking 4.00 (2.79) 3.00 2.00 5.50
4 Affective Empathy 4.42 (2.62) 4.00 2.00 6.50
5 Response Monitoring 4.63 (2.58) 4.00 3.00 6.50
6 Affect Recognition 5.32 (3.15) 5.00 3.00 8.00
7 Cognitive Insight 5.63 (2.58) 5.00 4.50 7.00
8 Reasoning 5.63 (2.62) 6.00 3.50 7.50
9 Cognitive Empathy 5.75 (2.40) 7.00 3.50 7.50
10  Clinical Insight 6.32 (3.23) 8.00 3.50 9.50

Note. This table presents the ranked results for round three, phase one. SD= standard deviation.

The results for round three, phase two are displayed in Table 7. Of the 18 domains
presented to the panel, only one of the top 10 core domains, cognitive insight, moved down to
rank 12, and general intelligence moved up to rank 10, indicating that the panel remained firm
in their views, with the order of domains changing only slightly. Standard deviations for each
domain increased from phase one of this round, however, this is likely due to the longer list of
domains that the panel was asked to rank. Consensus for this phase, for all 18 items resulted
in W= .40, p = <0.0001, indicating a moderate/weak consensus. The agreement for the top 10

domains also indicated a moderate consensus (W= .45, p <.0001).
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Table 5.7 Results of Round Three, Phase Two

Rank Domain Mean Rank (SD)  Median Rank QLL?eYrvt?Ire Qtflggglre
1 Behavioural Impulsivity 2.37(2.30) 2.00 1.00 2.50
2 Poor Inhibitory Control 2.63 (2.68) 2.00 1.00 2.50
3 Risk Taking 4.26 (3.29) 3.00 2.50 5.00
4 Affective Empathy 5.68 (3.64) 4.00 3.50 9.00
5 Response Monitoring 7.68 (4.96) 7.00 4.00 10.00
6 Cognitive Empathy 7.74 (4.31) 6.00 5.00 11.00
7 Reasoning 8.47 (4.32) 8.00 5.50 12.00
8 Affect Recognition 8.63 (4.89) 9.00 5.00 12.00
9 Clinical Insight 8.68 (5.42) 7.00 4.50 14.00
10 General Intelligence 9.05 (4.33) 9.00 5.00 13.00
11 Planning 9.11 (4.29) 9.00 4.50 12.00
12 Cogpnitive Insight 9.42 (5.08) 9.00 5.50 13.50
13 Processing Speed 9.79 (4.31) 9.00 6.00 13.00
14 Theory of Mind 10.26 (4.84) 10.00 6.50 14.00
15 Set-Shifting 10.63 (4.44) 12.00 7.00 14.50
16 Attention 11.79 (3.64) 12.00 9.50 14.50
17 Intellectual Disorder 11.79 (5.52) 15.00 6.00 16.50
18 Perseveration 11.84 (3.99) 13.00 9.50 15.00

Note. This table presents the ranked results for round three, phase two. SD= standard deviation.

5.4 Discussion

Emerging evidence from neuropsychological studies of forensic populations has
promoted the hypothesis that cognitive measures may have the ability to add incremental
validity to existing violence risk assessments. However, due to the limited quality and quantity
of research examining the association between cognitive impairments and violence, and the
lack of consistency in findings across the literature, the current study aimed to achieve an
expert consensus on the cognitive domains thought to be most relevant to assessing the risk of
violence. Thus, the Delphi method was implemented to obtain a core list of cognitive domains,
and a consensus was reached from an international panel of experts. To the researcher’s

knowledge, this is the first Delphi study to examine this subject.
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5.4.1 The Importance of Gaining Expert Opinion

In addition to the limited quality and quantity of research in this field, studies have
suggested that research takes an average of 17 years to translate into clinical practice (e.g.,
Morris et al., 2011), and likewise, there was an assumed lag between what is observed in
clinical practice and what is examined in research. These notions made the opinions of experts
in the field of great value to the aims of this thesis, and to facilitate the development of a
neuropsychological battery to pilot for the development of a structured risk measure. The
combination of empirical findings and expert opinion was seen as a way to increase the
robustness of the risk measure, as well as the contribution to the research literature. Moreover,
the inclusion of opinions from practicing clinicians may help to fill in the gaps in the literature,
as clinicians often observe patterns in behaviours in their own patients, of which researchers
may not be fully aware. For example, after round one, there was 100% agreement by both
groups that impulsivity, poor inhibitory control, and risk taking were important, however,
domains which were agreed on by 100% of clinicians were dominated by attention domains,
whereas the researchers agreed more on social cognition domains (Figure 5.1). This
discrepancy may be explained by a lag between research and clinical practice, as social
cognition is a more recent concept for which fewer clinically available measures exist, and
researchers, who may not work with these populations daily, may be less aware of their poor
attention span. Furthermore, as cited in previous chapters, study samples are often biased in
this field, and are chosen based on specific characteristics, whereas clinicians will gain
knowledge based on all the patients they care for, including those who do not have the capacity
to consent for research. Finally, the inclusion of both practicing clinicians and researchers gave
some insight into the different cognitive abilities which are viewed as essential by the two

groups.

5.4.2 Top 10 Domains and Their Relationship to Violence Risk

The ranked list of cognitive domains serves as a foundation for the risk factors
perceived as important by experts, and how they value each one. It is not surprising that
executive functions, which many of the top 10 domains in phase one of round three can be
categorized as, were perceived by experts as being important for the assessment of violence
risk. Executive functions play a key role in an individual’s ability to behave pro-socially, and
aid in the organization and deployment of cognitive and emotional resources necessary for
goal achievement (Barrasso-Catanzaro & Eslinger, 2016). Inhibitory control, perceived as the
most important domain in the current study, is an executive function and can be defined as the

ability to stop a mental process or action with or without trying to (MacLeod, 2007). Inhibitory
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control blocks behaviours such as impulsivity and unnecessary risk taking, thus, when
inhibitory control is deficient, these behaviours are more likely to manifest, and may contribute
to violence. Underlying inhibitory control, are response monitoring and reasoning, both of
which are necessary for the proper functioning of inhibitory control, as they allow individuals
to observe, evaluate and change their behaviours in the presence of mistakes (Geier, 2013),
and to use logical reasoning (Houdé & Borst, 2015). Behavioural and cognitive products of
deficient inhibitory control, such as impulsivity, risk taking, and inattention are commonly
seen in justice involved individuals, and are considered risk factors for antisocial and violent
behaviour. Further, executive functions have been thoroughly examined in relation to violence,
and measures of them have demonstrated the ability to significantly differentiate antisocial
populations from non-antisocial controls with a mean effect size of d= 0.62 (Ogilvie et al.,

2011), with antisocial populations consistently demonstrating poorer performances.

Empathy and affect recognition, considered social cognitive factors, were also
perceived as important for the assessment of violence risk by the expert panel. The reason for
this may be because intact social cognition allows individuals to recognize emotions from
facial expressions, voices, and body movements (Kok et al., 2014). Further, intact emotion
recognition is essential for appropriate social interactions, as they allow individuals to predict
the behaviour of others and enables them to behaviourally react or respond appropriately, as
well as managing their own behaviour appropriately. Impaired social cognition is often seen
in individuals with mental illnesses such as schizophrenia, autism, and in individuals with TBI.
Impaired social cognition may also engender negative reactions in others, or to perceive
positive or neutral emotions negatively, leading to aggression or violence. Few studies have
prospectively examined social cognition in relation to violence, however, those which have,
have found positive results. For example, in a cohort study of mentally ill offenders, O’Reilly
et al. (2015) found that social cognition had a direct effect on violence independent of a

neurocognition composite variable, violence proneness, and symptom severity.

Insight, already an established risk factor for violence in mentally ill offenders, was
also perceived as important for assessing risk in the current study. Insight has been studied in
relation to violence risk, particularly in individuals with schizophrenia, where it has been
established that individuals with schizophrenia have limited insight and may have difficulties
in recognising their need for treatment, as well as their own impairments (Ekinci & Ekinci,
2013). Lack of insight is thought to contribute to violence risk in different ways, for instance,
individuals with delusions or hallucinations may doubt the reality of their symptoms,

consequently avoiding or refusing treatment, which may lead to worsening or relapse of
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symptoms. Additionally, lack of insight into psychotic symptoms, may increase an
individual’s conviction in delusions, which may increase violent propensities (Ekinci &
Ekinci, 2013), though violence is still rare amongst this population. Although clinical and
cognitive insight were defined in the questionnaire and are differentiated in the literature and
on most assessments, few respondents appeared to consider their influence to differ until the
final round. Nevertheless, cognitive, and clinical insight are included as risk factors in the
HCR-20v3 (Douglas et al., 2013). Lack of insight as a construct, has been examined in
prospective studies of violence risk, with correlations ranging from 0.18 to 0.37
(approximately 3-6% shared variance) (see Chapter 4), and although small, these effect sizes
are consistent with cognitive domains in the wider forensic literature (e.g., Reinharth et al.,
2014).

Taken together, the three rounds of the Delphi study were successful and informed the
aim, that is to obtain a core list of cognitive domains deemed, by experts in the field, to be
important for consideration in risk assessments, irrespective of whether they have yet been
examined in the literature. Further, in round three, phase two, panellists were shown results
from the previous round, in addition to meta-analytic findings, for intelligence, attention,
processing speed, insight, and impulsivity, and then were given the opportunity to change their
rankings if they chose, however, only intelligence moved up into the top 10, and attention and
processing speed remained quite low, indicating that current research on this topic may be
underutilised. The underutilisation of research amongst some professionals is not uncommon.
For example, in an international survey on risk assessments, Singh et al. (2014) found that
despite strong supporting evidence for better reliability and validity of structured over
unstructured risk assessments, clinicians in certain countries continue to assess risk using only
unstructured clinical judgement. Further highlighting the lag in translating research into
practice.

5.4.3 Limitations

The way in which experts were defined and the complexity of the subject presented
limitations. Delphi panel members were chosen for two reasons, a) they were active
researchers in the field as evidenced by publishing a relevant paper between 2010 and 2016,
and b) they were clinicians who specialised in both forensic and neuropsychology. To increase
the generalisability of the results, the inclusion of an international sample was sought. The
choice to contact corresponding authors may not always have succeeded in identifying those
most expert on the topic, however participants were asked to only participate if they had the

specified expertise, and as clinician experience (in a dual role) ranged from approximately 22
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to 24 years in rounds two and three, researchers experience (in a dual role) ranged from
approximately 14 to 22 years, and those in a research role only had experience ranging from
approximately eight to 10 years, suggests that this method was successful. Moreover, the
literature suggests that panel members responding to the questionnaire should have a good
working knowledge in the appropriate area (Hanson & Ramani, 1988), but in order to gain
consensus or answer the research question, a high degree of expertise is not necessary
(Armstrong, 2001; Welty, 1972). Further, practicing clinicians were invited to take part in this
study as a way to gain insight into cognitive domains observed to be relevant to practice, and
that may be less researched in the literature. This may have added to the limitations as all the
domains were identified through a literature review, and some of the terms may only be
differentiated in the research literature, rather than clinical settings. This was highlighted by
the panel, some of whom queried the research derived definitions that were provided,
indicating they were too technical. Furthermore, all individuals who reported being clinicians
only, dropped out of the study after round one, and although this may have had to do with time
constraints, it may also have been due to the complexity of the terms, albeit they were all
accompanied by definitions. Additionally, although significant, a strong level of consensus
was not reached when analysed using Kendall’s W, however, it did increase as the rounds
continued, standard deviations gradually decreased, and the top items did not significantly
change throughout. This is likely due to the panel’s heterogeneity, including both researchers
and clinician-researchers which conversely brought the advantage of a more comprehensive
appraisal. Moreover, a minority indicated that in practice their rankings would alter according
to offender type making the choice of definitive ranking difficult. Also, although the response
rate for round one may be perceived as poor, the response rates for subsequent rounds grew to
reach close to 80% for the final round. Poor response rates in round one may be attributed to
the time that the questionnaire was sent out, where a majority of the sample was from the
United Kingdom and the United States, and August is a popular time for summer holidays,
whereas subsequent rounds took place during term time. Furthermore, the time commitment
required to participate in a Delphi study, 15 to 20 minutes per round in this case, can be
particularly onerous for clinical professions. Finally, as most of the sample was from the UK
and the US, the findings may be less generalisable, and likewise, as these findings are based

on expert opinion the findings may also be biased.

5.4.4 Implications

The development of an expert consensus on the cognitive domains relevant to

offending has utility in clinical practice. First, it provides clinicians with the guidance for
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integrating the measurement of cognitive impairments into their own risk assessments, and
second, it provides researchers with a list of cognitive domains that experts in the field consider
relevant for future research in the field of violence risk. These findings can be valuable for
informing assessments, treatments, and formulations of risk. Future research should move
toward identifying a) the predictive utility of the domains, b) the assessments which most
accurately and robustly measure these domains, and c) the comparative predictive validity of
the domains in differing offender populations (e.g. adolescent, forensic mental health, general
psychiatric populations, incarcerated adults). The implementation of cognitive testing used
alongside existing risk assessments, particularly in individuals with known risk factors, such
as TBI, may have the ability to increase the specificity and sensitivity of existing risk
assessments resulting in increased predictive power, more targeted treatment programmes, and

the management of violent and antisocial behaviours.

5.4.5 Recommendations for Future Delphi Studies and Research

The Delphi method was successful in achieving the goal of this study and will serve
as a useful technique for future studies in this field where a consensus is required.
Recommendations for enhancing future Delphi studies in this field include, adding a round
before the first round of questioning to identify a sample of experts who are interested in the
study and who agree to remain in the study until it is complete to reduce attrition. Researchers
should choose a survey software program which automatically analyses simple statistics to
increase efficiency and decreases time between rounds in an effort to cut down on attrition and
depending on how much input the research question requires; researchers may consider
allowing the panel to answer open-ended questions in order to get a better idea of their opinions
and ideas. Finally, in a field of research where there is significant heterogeneity, due primarily
to methodological differences and the number of neuropsychological measures used,
exploratory research methods like the Delphi method should be encouraged and are
recommended. The method serves as robust way to gain insight on research topics and may
assist in refining research questions or methods which may contribute to the increased quality

of future research in this field.

5.5 Conclusion

The current study implemented the Delphi method to achieve an expert consensus on
the cognitive domains posited to be the most relevant to violence risk. The results are in line
with literature in this area, where impairments, particularly in executive functions and those
which are closely related, such as impulsivity, in addition to insight, are hypothesised to be

the most relevant to violence risk. These findings also have practical applications, in that they
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present a starting place for future research, as well as for practicing clinicians. As the research
findings in this field are heterogeneous due to the variations in methodologies between studies,
these findings may aid in the elimination of less relevant cognitive domains, to not only cut
back on the number of domains that are being examined, but to also encourage replicability of
existing studies on these risk factors so the field can reach a definitive answer on whether
behaviourally measured cognitive domains add value to existing risk assessments. Finally, it
can be concluded that the assessment of cognitive functioning is indeed viewed as relevant to
violence risk by experts, thus, their further examination in future, quality studies is
encouraged.
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6 Assessing the Cognitive Contributors to Violence:

Part |

Chapter Preface

This chapter sets out the approach and design of a feasibility and pilot study to
examine the neuropsychological contributors to violence risk. A prospective, observational
approach was planned with a retrospective component. The methodological considerations
were based on the criticisms of this type of research outlined in Chapter 3, and the
neuropsychological battery and measured functions were developed based on the findings
from the systematic review and meta-analysis (Chapter 3) and the Delphi Study (Chapter 4).
The primary aim of this study was to investigate the feasibility of using a neuropsychological
battery to aid in the identification of cognitive impairments relevant to violence risk, and the
assessment of violence risk in an inpatient and community setting, and within that, to pilot a
neuropsychological battery of measures thought to be relevant to risk factors for violence. This
study is presented in four parts, this chapter (Part I) discusses methodology of the study, and
the following chapters discuss the feasibility results (Part I1), as well as the results for the
primary and secondary hypotheses (Part I11). The final part (Part 1\V; Chapter 9) presents the

discussion and conclusions for this study.

6.1 Methodological Considerations

6.1.1 Rationale for Pilot and Feasibility Design

Pilot and feasibility studies are useful for developing a preliminary understanding of
the research questions at hand. Conducting pilot studies can answer guestions about feasibility,
recruitment potential, and patient acceptability, as well as, sourcing a justification for larger,
future studies, and can provide best practice guidelines for logistical issues for a larger study.
Further, conducting a pilot before the main study can enhance the likelihood of success of the
main study (Thabane et al., 2010). Due to the current state of the literature and the
inconsistencies seen across studies, a small- scale pilot and feasibility study was necessary in
order to identify the most appropriate measures and procedures, and to estimate effect sizes.
The study aimed to identify neuropsychological measures which are sensitive and specific to
violence and are tolerable to a population of individuals who are known to have a range of
cognitive impairments. Further, from the beginning it was acknowledged that recruitment

would be a challenge, especially in the presence of a two-hour long assessment period, thus,
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testing the feasibility of this was of utmost importance. Ultimately, as stated in Chapter 3, a
possible explanation for the methodological weaknesses repeatedly observed in this type of
research is that researchers may not be paying close attention to the basic, but essential
elements of scientific research, therefore, this study was designed with close attention to detail,

to develop a strong and rigorous foundation for a future, larger study.

6.1.2 Study Design

When examining cognitive abilities and violence risk, many studies have utilised
cross-sectional, retrospective, and prospective study designs. As it was the aim of this thesis
to explain the variance in future behaviour, this study followed an observational prospective
design. However, due to the potential for a low base rate of violent incidences during the
follow-up period, secondary and proxy outcomes were also investigated, including a
retrospective component. Retrospective data were collected for the 6 months prior to consent,
and a self-report questionnaire, used as a proxy for violence, was administered to all
participants at baseline. Additional secondary outcome measures included aggression, loss of
institutional privileges, antisocial behaviour, and breaches of conditions in the community

sample.

6.1.3 Sample

The study included an all-male sample. The rationale for this came from the notion
that Scotland’s high secure hospital treats males only, and women make up only a small
proportion of patients in the other Forensic Network sites, thus, it was posited that introducing
women may contribute to additional variance in the data. Likewise, only men with a violent
charge or conviction were chosen to participate, as this pilot study is a steppingstone to develop
a violence risk assessment tool, which are historically used only on offenders who are already

known to behave violently.

Further considerations surrounding the sample for the current study queried which
violent groups to include. In keeping with the overall aim of the study, the decision was first
made to include forensic psychiatric inpatients with a diagnosis of a psychotic illness. The
rationale for including this group of individuals was guided by the literature which
demonstrated that forensic psychiatric patients are a diverse population of individuals, who
often have high prevalence rates of aetiological risk factors for cognitive impairment, such as
TBI and substance use, and many of them have a history of violent behaviour. Further,
individuals who are diagnosed with psychotic illnesses, especially, schizophrenia, have

evidenced distinct neurocognitive profiles (e.g., Goldberg & Gold, 1995). Following this
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decision, it was acknowledged that including an inpatient only sample, and as a result,
examining only inpatient violence, may limit generalisability of the findings. Thus, to balance
this out, the decision was made to include a sample of violent offenders who were service

users of Criminal Justice Social Work, and who lived in the community.

6.1.4 Neuropsychological Risk Factors

The literature cited in Chapter 3 suggested that risk factors for violence should have a
theoretical basis, otherwise, the research may lose direction, and without knowledge of the
mechanisms which cause the behaviour, case formulations and treatment may not be
successful. The entire thesis is based on converging findings from biological and
neuropsychological literature supporting the structural and functional differences seen in
violent and forensic populations relative to normal populations. As the focus of
neuropsychology is the brain-behaviour relationship, neuropsychological risk factors can be
conceptualised as behaviours or characteristics caused by underlying brain mechanisms, thus,
for example, damage to the brain does not cause violence, but it can contribute to the loss of
important cognitive functions, which in some situations, may result in an individual being
unable to desist from offending behaviours. The aim of deriving theoretically grounded risk
factors is that theory gives an explanation on how these risk factors cause or contribute to
violence, rather than relying only on trends seen in research, for instance. Chapter 1 of this
thesis outlined the underlying brain mechanisms of violence, as well as the neuropsychological
characteristics seen in violent populations, Chapter 2 summarized the common aetiological
factors for cognitive impairments, Chapter 4 evidenced a list of empirically derived
neuropsychological factors associated with violence, and Chapter 5 provided a list of factors

viewed by experts as being the most important for inclusion in risk assessments.

6.1.5 Measures

Considerations for measures to include in the current study were based on the length
of time they took for administration, psychometric properties, and clinical utility. It was
important that short or abbreviated measures were included, and those which allowed for
breaks in between without affecting the results, and likewise, measures with strong
psychometric properties were important to ensure the validity of the findings. Measures with
clinical utility, as opposed to those used in research only, provide normative means which can
be used to guide the interpretation of the mean scores found in the current sample, for example,
comparison to norms allows for judgements to be made on whether the sample has means
which are average, below average, or impaired. Moreover, measures with clinical utility may

be more easily accessed or available in clinical settings, thus, it was expected that the
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implementation of these measures in the current study would more easily translate into clinical

practice.

6.1.6 Outcomes

As evidenced in Chapter 3, there is a lack of consensus on how violent outcomes are
operationalised and the lack of specificity in definitions are a lasting limitation in violence
research. To avoid replicating these, the following a-priori decisions were made in relation to
the outcomes: 1) the definition of violence would be specific to contact or physical violence
toward others; 2) an objective tool to code severity of violent incidents would be implemented:;
3) a tool to code the type of violence that occurred (reactive vs instrumental) would be
included; 4) if there were sufficient data, it was planned to use continuous outcomes for the
main analyses to avoid splitting the groups dichotomously (e.g., violent/non-violent).
Secondary outcomes (e.g., loss of privileges, breaches of orders, anger, antisocial behaviour)
and a proxy measure of violence administered at baseline, were also included to mitigate the
risk of having a base rate of observations that was too low to analyse, and to ensure each
participant had at least one completed outcome measure in the case of attrition. Although
research suggests that individuals with more severe cognitive impairments are more likely to
engage in reactive violence, research also suggests that individuals who engage in instrumental
violence are more likely to have a higher I1Q and higher cognitive functioning (Hoffer et al.,
2018). Therefore, a tool to code for reactive and instrumental violence was included for two
reasons: 1) To increase specificity in the findings leading to the ability to report the level of
functioning which predicts a specific type of violence, and 2) To be able to identify cognitive
similarities and differences between those who engage in reactive vs instrumental violence in
the current sample. However, as careful consideration was given to the participant groups
included in the thesis, for example, those who were more likely to have risk factors for
cognitive impairments, such as psychosis, substance misuse, and traumatic brain injuries, it
was expected that the samples were more likely to engage in reactive rather than instrumental
violence. Though, based on the literature (e.g., Meloy, 2006; Levi et al., 2010), it was
hypothesised that individuals in the reactive violence group would demonstrate impaired
inhibitory control, attention, executive functioning, insight, and affect recognition, whereas
the instrumental group may have less pronounced impairments, aside from high risk taking,

and low cognitive empathy.

6.1.7 Risk Assessments

As the overarching aim of the thesis was to develop a supplemental SPJ tool that would

encompass cognitive predictors of violence for use alongside of existing risk assessments to
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improve predictive validity, clinical judgements, and risk formulations, it was a priority to
ensure that the tool would easily translate into clinical practice. In addition to this, it was
necessary to be mindful of the time and resources that the current studies required, first and
foremost for the participants, but also for the services which were assisting in recruitment.
With acknowledgement of these two factors, and the notion that the tool was meant to be used
alongside of any risk assessment, the decision was made to examine the risk assessment tools
that were the standard in each service (e.g., the HCR-20v3 in the inpatient sample, and the
LSI-R:SV in the community sample), and thus had already been completed. While the HCR-
20v3 is a violence risk assessment used to predict future behaviour, it is also meant to structure
clinical judgement and inform risk management, all of which the researcher hypothesised the
assessment of cognitive functions could further assist in. Although the use of an actuarial tool
such as the VRAG may have been viewed as more appropriate for solely predicting violence
(amain aim of the thesis), it was not the standard used in the secure hospitals in NHS Scotland,
thus it would have required completion in addition to the neuropsychological measures,
requiring more time and resources. Moreover, measuring cognitive functioning for the
prediction of violence only, in which static risk factors are often only assessed, would dismiss
the cognitive measures’ potential utility and benefits for clinicians when making clinical
judgements, treatment plans, and risk management plans, as cognitive functions are dynamic
in nature, and therefore amenable to treatment. In sum, aside from the HCR-20v3 being the
standard in NHS Scotland forensic services, the assessment of cognitive functions alongside
the assessment of other relevant risk factors would allow clinicians to draw on the additional
information about cognitive functioning to increase the accuracy of their clinical judgement in
addition to the tool’s predictive accuracy. Similar to the circumstances with the HCR-20v3,
the risk of the community sample was primarily assessed using the LSI-R:SV, which is an
actuarial tool that includes both static and dynamic risk factors and informs the management
of offenders. With acknowledgement that this tool was designed to assess general offending,
as opposed to violence, additional non-violent outcomes were assessed in addition to violent
outcomes in order to determine the predictive accuracy for all outcomes, violent and general

(e.g., antisocial behaviour, anger, breaches).

6.2 Plan of investigation

The present study took place in two settings, inpatient secure hospitals (high, medium,
low) and within Community Justice Social Work (CJSW). The same procedures were followed
in all inpatient settings, and only small moderations were made for the social work setting

which are outlined below. Data collection consisted of three main phases; phase one consisted
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of neuropsychological testing of participants, phase two consisted of case-note review to

examine risk and violence-related outcomes, and in phase 3, all follow-up data were collected.

6.2.1 Pre-collected Data Approval Requirements

Following approval from the State Hospital (TSH) Research Committee in June 2017,
full ethical approval from the West of Scotland Research Ethics Committee 03 (WoS REC 3)
was granted on 1% September 2017. Final management approval was granted on 15"
September 2017. Approvals for each site were granted subsequently. Ethical approvals can be
found in Appendix G, Appendix H, Appendix I, Appendix J, and Appendix K.

6.2.2 lIdentification and Recruitment of Participants

The inclusion and exclusion criteria for both groups of participants are presented in

Table 6.1 and are followed by a rationale for the criteria.

Table 6. 1 Inclusion and Exclusion Criteria

Group Inclusion Exclusion
Inpatients e Male e Patients who have intellectual
e 18-60 years old disabilities
e Completed admission case e Non-violent/non-contact sex
review offences or other offences
e Not being considered for without the presence of a
transfer violent offence
e Can give informed consent e Disabilities which may impede
e English as their first language their ability to engage in the
Diagnosis of a psychotic assessment process (e.g.,
illness* significant hearing, sight, and
motor impairments)
Community e Male e Participants who have
e 18-60 years old intellectual disabilities
e Can give informed consent e No conviction of a violent
e English as their first language offence
e Be under licence and therefore e Disabilities which may impede
in the care of criminal justice their ability to engage in the
social work for at least 6 assessment process

months after testing
e Has been convicted of a violent
offence.
Note. *All diagnoses were made by responsible medical officers/treatment teams.

6.2.3 Rationale for Inclusion/Exclusion Criteria

The age range for included participants was limited to 18-60 years old as the normative

data for The Awareness of Social Inference Test (TASIT) only includes individuals up to 60
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years of age, and all were 18 or over as Scotland currently has no forensic inpatient services
for children or adolescents. Completed admission case reviews were required, as this indicated
that the participant had a completed risk assessment. It was also decided to exclude patients
on the transfer list, and community offenders who were almost done with their time as a
service-user to decrease the number lost to follow-up. English language was a requirement, as
many cognitive measures are normed in populations whose primary language is English.
Finally, participants with intellectual and physical disabilities were excluded as research shows
that individuals with intellectual disabilities may have different or additional risk factors for
violence (e.g., Hounsome et al., 2018), and certain physical disabilities would make the

successful completion of some tasks difficult.

6.2.4 Recruitment

NHS sites. Due to the protection of patient confidentiality, the researcher was not
allowed to view patient files to examine inclusion criteria, and therefore needed to rely on
psychology teams at each site to gather information. For each site, the researcher first attended
a psychology team meeting or met with a lead psychologist to discuss the project. At TSH, a
psychologist from each ward was contacted to ask if they would agree to assist the researcher
in the identification and recruitment of patients for the study, and in all other sites, one
psychologist was appointed to the researcher as the main contact. After contacts were
confirmed, letters explaining the study (Appendix M) were emailed to responsible medical
officers (RMOs) to identify patients who did not have the capacity to consent to research.
RMOs were instructed to email the psychology contact with names of patients who did not
have capacity and therefore would not be asked to take part in the study. Once psychology
contacts had the names of patients, the researcher set up meetings to anonymously discuss
patients who fit the inclusion criteria, and the number of patients and reasons why others did
not meet criteria were recorded. Once a list of patients was identified, psychologists
approached patients to invite them to take part in the research, and following agreement, the
researcher approached patients and went over the study in detail using the information sheet,
also ensuring they had an opportunity to ask questions. If the patient agreed to take part, an
appointment was made for a period of no less than seven days, allowing the patient to re-read
the information sheet and to further consider taking part. After the seven-day period, the
researcher approached the patient again and asked if they would still like to take part, if the

patient agreed, consent was taken, and assessments commenced immediately.
For all NHS sites, participants were asked to consent to the following (Appendix O):

e Participate in the study (undertaking neuropsychological assessments).
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e Researcher access to their medical files/records in paper and digital format.

Social Work Sites. Participants from CJSW were primarily recruited from two areas
of social work, the community intervention team, and the unpaid work team. The community
intervention team works with individuals and families involved in CJSW, and the unpaid work
team organizes and supervises offenders who are sentenced to complete hours of community

service.

First, the community intervention team invited the researcher to a team meeting to
introduce the study and discuss details with the social workers. Like the NHS sites, the
researcher was not allowed to approach service users before their social worker discussed the
study with them, and they needed to be introduced by a common party (social worker). When
the social work team identified a service user who fit the criteria, they contacted the researcher
and set up an initial meeting to discuss the study with the service user.

The researcher also met with the unpaid work teams to introduce and discuss the study.
The same ethical procedures were followed as outlined above. However, the unpaid work team
inducts new service users weekly, and the first part of their order is to attend an unpaid work
induction, which the researcher also attended to explain the study to potential participants.
Additionally, in the unpaid work team, it is common practise that all service users are offered
an opportunity to participate in ‘Other Activities’ in addition to their unpaid work to learn new
skills and continue to work off their unpaid work hours. As part of this initiative, the sector
manager of the unpaid work team offered to list this research project as an option for ‘Other
Activities’ as it was seen as a way for service users to volunteer their time, learn about
themselves through the results of the measures, and as an incentive to work off their unpaid
work hours quicker. This also resulted in an increase in recruitment. Once this was added, the
researcher attended unpaid work inductions, and gave a short presentation to possible
candidates. After the induction, service users who were interested in hearing more about the
study, and who met the inclusion criteria, met with the researcher, were given an information
sheet and shared their contact information. Candidates were then followed-up to see if they

would like to make an appointment to participate in the study.

Shortly after commencing community recruitment, the decision was made to introduce
a monetary incentive of £20 to reimburse participants for their time and to encourage
participation. This was accompanied by appropriate ethical approvals (Appendix L). The

addition of the monetary incentive significantly lifted recruitment numbers.

For CJSW sites, participants were asked to consent to the following:
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e Participate in the study (undertaking neuropsychological assessments).

e Researcher access to their medical/social work files/records in paper and digital

format.

e Researcher requests a list of offences during follow-up periods.

6.2.5 Research Settings

High Secure. The State Hospital (TSH) is the only high secure psychiatric facility for
Scotland and Northern Ireland and is one of four high secure hospitals in the UK. The hospital
has 140 beds for male patients which require maximum secure care, and 12 beds for patients
with a learning disability. The aim of the hospital is to care for patients, and to protect the
public, staff, and patients from harm. It provides assessment, treatment, and care in ‘conditions
of special security’ for individuals with mental illness who cannot be cared for in any other
setting due to dangerous, violent, or criminal tendencies, which is defined under the NHS Act
2006. Patients are admitted to TSH under the Mental Health (Care and Treatment) (Scotland)
Act 2003/2015 and related legislations.

Medium Secure. In 1999, it was proposed that medium secure care centres be
developed across Scotland to bridge the gap between high secure and low secure care units.
This was in conjunction with a new Mental Health Act which required NHS boards to ensure
that patients were not being held at a higher security level longer than was required. There are
three medium secure care units in Scotland, namely, the Orchard Clinic in Edinburgh,
Rohallion Clinic in Perth, and the Rowanbank Clinic in Glasgow. The Rowanbank Clinic was
the only medium secure care clinic which granted access to the researcher. The Rowanbank
Clinic serves both men and women and has eight wards, five of which are male only, and a
total of 74 beds.

Low Secure. Low secure units are for patients who have complex issues and cannot
be safely cared for in acute inpatient wards (The NHS Confederation, 2012). Like high and
medium secure care, patients are detained under the Mental Health Act and require
rehabilitation. The two low secure units that patients were recruited from were, Radernie Ward
in Fife, Scotland and Leverndale in Glasgow, Scotland. Radernie Ward is a small unit with 10
male beds, and Leverndale has four forensic wards (one of which is female), and 49 beds (5

female, 8 learning disabilities; NHS Quality Improvements Scotland, 2010).

All inpatient assessments were administered in a quiet room attached to the hospital wards.
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Criminal Justice Social Work (CJSW). In the 1960’s, Scotland became distinctive in
their arrangements for the community supervision of individuals convicted of offending
behaviours (Daniel & Scott, 2018). Instead of having a separate probation service, like
England, the 1968 Social Work (Scotland) Act brought probation within local authority social
work services for the first time. CJSW services act on behalf of the Scottish Courts to supervise
offenders age 16 and older who have been made subject to a community disposal, provide
supervision for offenders released from prison, and provide reports to courts to aid in decisions
around sentencing (Association of Directors of Social Work, 2018). Local authorities are
responsible for providing CJSW services, including assessment reports, supervision and
monitoring and provision of unpaid work, in addition to assessing the risk of offenders in the
community and custody. Since the employment of the Management of Offenders (Scotland)
Act 2005, there are eight Community Justice Authorities, which ensure support between
prisons and community services to aid in the reduction of offending and rehabilitation of
offenders (Association of Directors of Social Work, 2018). While CISW is made up of
numerous different services and groups, service users for the current study were only recruited
if they were in the care of the Community Intervention Team or if they were sentenced to
complete an Unpaid Work Order. All assessments were administered in a quiet room within

the social work offices.

6.3 Procedures

All neuropsychological assessments, case-note data collections, data management and

analysis, and dissemination of results were completed by the researcher (PhD student).

The neuropsychological battery took approximately two hours to complete and was
most often administered to the inpatients in two 1-hour sessions to avoid testing fatigue.
Breaks were offered to participants throughout to ensure that they stayed well engaged
throughout the assessment process. Where patients were unable to focus for a lengthy period,

additional sessions were offered.

The community testing procedure was broken down differently due to concerns from the
social work sector managers that 2 hours of testing was too taxing for the population.

Therefore, the procedure was broken into 2 phases:
* Phase 1: 30-40 minutes of testing.

» Phase 2: After phase 1 testing was completed, the participant was given the option to
opt into the second phase of the study which consisted of further cognitive testing

lasting approximately 80-90 minutes.
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Following the completion of assessments, data were collected through case-note and file
review. Data were collected in a comprehensive manner using a case-note review checklist
(Appendix P) and was used for the purpose of describing the sample. Historical and risk-
related data, and a record of potential contributors to the aetiology of cognitive impairments

were recorded from participant files where they were available (Table 6.2).

Table 6.2 Data Collected from Participant Files

Historical Risk-Related Potential Contributors ?

o Age, ethnicity, education e Reason(s) for current e Birth trauma
level/attainment admission/services e  Abnormal infant

e Date of current admission/ e  Offence(s) or alleged development
became service user offence(s) leading to e Childhood history of

e Source of current current admission/ physical or sexual
admission/services services abuse or neglect

e Legislation for current ¢ Violent incidences e Diagnosis/history of
detention (inpatients only) during current drug or alcohol

e Current conviction status (if admission/ services (if dependence/misuse
applicable) applicable) e Abnormal infant

e  Primary and secondary e  Total number of development
diagnosis (if applicable) previous convictions e Neurological injuries

e Year of first diagnosis with a e Most serious previous or neurologically
psychotic illness (inpatients offence relevant diagnoses
only) e Previous types of

offences

Note. 2 This information was only available for a subset of community offenders.

Additional data collected included:

6.3.1 Violence and Offending Proneness

The retrieval of routinely administered assessments (where available) included, the
Historical, Clinical, Risk Management-20 Version 3 (HCR-20v3), (Douglas et al., 2014) as a
measure of violence proneness, and the Level of Service Inventory-Revised: Screening
Version (LSI-R:SV) (Andrews & Bonta, 1995) as a measure of offending proneness. The
HCR-20v3 is composed of 20 items, which are broken into three scales. The Historical scale
comprises 10 static risk factors associated with violence that are not expected to change over
time, and the Clinical and Risk Management scales include five dynamic risk factors each,
which are expected to change over time. Items are rated O if the risk factor is not present, 1 if
it is partially present, or 2 if it is definitely present, items are summed to obtain a total score
for each scale, and a then a total score for the entire measure (Douglas et al., 2014). The LSI-
R:SV is composed of eight items, namely, two or more prior convictions, arrested younger
than 16 years of age, currently unemployed, criminal friends, alcohol, or substance use
problems that interfere with school or work, whether a psychological assessment has been

indicated, non-rewarding parental relationships, and attitudes or orientations which are
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supportive of crime. The items are scored as 0 if the risk factor is absent, and 1 if it is present,
and then all items are summed to obtain a composite risk score. Risk/needs scores are
interpreted as, low 0-2, medium 3-5, high 6-8 (Andrews & Bonta, 1995).

6.3.2 Neuropsychological Battery

The development of the battery followed the National Institute of Mental Health’s
MATRICS initiative’s development of the MATRICS Consensus Cognitive Battery (MCCB),
which sought to identify not only domains identified by the research literature, but also those
that have yet to be the subject of sufficient research, through expert consensus (Nuechterlein
et al., 2008). Using the findings from the Delphi study and meta-analysis, a list of
neuropsychological functions relevant to violence risk was developed for further investigation.
The functions of interest included, reasoning, inattention, response inhibition, response
monitoring, risk taking, affect recognition, cognitive empathy, and lack of insight (inpatients
only). A description of each measure, as well as their reliability and validity in the context of
prior research are detailed below. All measures were administered according to the

standardization guidelines set out in the measure manuals.

Wechsler Abbreviated Scale of Intelligence-Second Edition (WASI-II; Wechsler D.,
2011). The WASI-II is an assessment of intelligence comprised of four subtests and takes an
average of 30 minutes to administer. Subtests include block design, vocabulary, matrix
reasoning, and similarities. It provides index scores that estimate Verbal Comprehension
(VCI) and Perceptual Reasoning (PRI), and two composite scores that estimate intellectual
ability- Full Scale 1Q (FSIQ)-four subtests and FSIQ-two subtests. Reasoning was identified
in the meta-analysis and Delphi study as an important function to investigate and was
operationalised by the Perceptual Reasoning Index. Full-scale 1Q and verbal comprehension

were included as possible covariates.

Psychometric Properties. The WASI-II demonstrates high reliability coefficients for
both subtests and composite scores, where the average reliability coefficient for subtests range
from .90 to .92, and from .92 to .96 for VCI and PRI, and from .95 to .97 for FSIQ-4. These
coefficients are not only consistent with those of the WAIS-1V, but also suggest very minimal
measurement error. The FSIQ-4 score is also highly correlated with the WAIS-IV FSIQ-4
score, accounting for 85% of the variance. In addition to exceptional reliability, the WASI-II
has also evidenced validity based on the scales’ internal structure. The intercorrelations for the
WASI-II were found to be similar to the WAIS-1V and WISC-1V, indicating support for the g
factor, and providing evidence of both convergent and discriminant validity (D. T. Campbell

& Fiske, 1959). Additionally, the WASI-II has been shown to be valid in special groups, two
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of which were of interest for the current study, namely those diagnosed with attention deficit

hyperactivity disorder (ADHD) and a traumatic brain injury.

Conners’ Continuous Performance Test -Version 3 (CPT-3; Conners, 2015). The
CPT-3 is a computerised, task-oriented measure of inattentiveness, impulsivity, sustained
attention, and vigilance. It takes 14 minutes to administer and is valid for administration to
individuals aged 8 years and older. During this task, letters are presented one at a time on the
screen and participants are instructed to press the space bar every time a letter flashes on the
screen except when the letter “X” appears, when the letter “X” appears, individuals are
instructed to wait until the next letter appears. The amount of time between the appearance of
the letter, known as inter-stimulus intervals (I1SIs) are 1, 2, and 4 seconds with a display time
of 250 milliseconds (Conners, 1995). There are 6 blocks with 3 sub-blocks which consist of
20 trials each. Key areas which are measured in the CPT-3 are, administration validity,
response style, clinical likelihood, dimensions of attention, detectability, error rates, and
reaction time statistics. All participants first took a practice test to ensure they understood the
instructions, followed immediately by the full task. The CPT-3 is automatically scored using
computerised scoring software and generates an assessment report with gender specific norms;

higher scores reflect higher impairment.
Scoring for individual variables:

e Omissions: when the target is presented, and the participant does not respond. High
omission error rates indicate that the participant was not responding to the target

stimuli and are a good indicator of inattentiveness.
o For the current study, inattention was operationalised as omissions.

e Commissions: the participant responds when the target is not present. High

commission error rates indicate impulsiveness.

e Perseverations: are responses made in less than 100 milliseconds following the
presentation of a stimulus and can present as a repeated response. In this task,

perseverations are an indicator of either impulsiveness or a very liberal response style.

e D-prime (d’): measures how well the participant discriminates non-targets from

targets.

Psychometric Properties. The CPT-3 demonstrated good split-half reliability for all
scores in the adult normative sample, ranging from .73-.99, and .79-.99 for the clinical sample,

and demonstrated the ability to produce significantly different scores between clinical and
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normative samples, as well as standard error scores, all of which confirm psychometric

soundness.

Stroop Colour and Word Test (SC&WT; Golden, 1978). The SCWT is a widely used
measure used to examine executive functions such as concentration effectiveness, response
inhibition and mental flexibility. There are three parts to the task, each of which only lasts 45
seconds. For the first part, participants are given the Stroop record form, which has the words,
“red”, “green” and “blue” printed in black ink, in 5 columns of 20 words, totalling 100 words
on the entire sheet. Participants are instructed to read the words aloud going down the columns
(as opposed to across or jumping around), as quickly as they can until they are told to stop. If
the participant reaches the last word on the sheet (the 100" word), and they were not yet told
to stop, they are instructed to start from the beginning until the 45 seconds is up. The second
part of the task is made up of non-word text (e.g., “xxxx”) printed in red, green, and blue ink.
For this portion of the task, participants are instructed to read the colours aloud as quickly as
they can until they are told to stop. In the final part of the task, participants are given a sheet
with the words “red”, “green”, and “blue” printed in an ink colour that does not match the
word (e.g., the word “red” is printed in the colour blue). Participants are instructed to name
the colour of the ink that the words are printed in, ignoring the word that is printed. Again,

they are instructed to read aloud as quickly as they can until they are told to stop.
The Stroop produces three basic scores and an interference score:

e Raw Word score: the number of words read correctly on the word page.

e Raw Colour score: the number of colours correctly read on the colour page.

e Raw Colour-Word score: the number of items correctly read on the colour-word page.

e Interference score: Colour-Word score minus the predicted Colour-Word score.

o Response Inhibition was operationalised as the interference score.

For the three basic scores, high scores reflect better performance (e.g., T-scores above 40), and
for the interference score, lower scores (e.g., a T-score of 40 or less) often indicates that there

is a problem.

Psychometric Properties. The Stroop has been shown to have good test-retest
reliability for the three basic scores, .86, .82, and .73, and for the Raw Interference score,

which is in the .70 range and is equivalent to the Raw Colour-Word score. This task has also
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been validated in several clinical samples including brain injury, dementia, Turner Syndrome,

schizophrenia, and depression.

Modified Wisconsin Card Sorting Test (MWCST; Nelson, 1976). The MWCST is
used to measure individuals’ ability to infer abstract rules, to shift and maintain set, and utilize
feedback. It is a variation of the original Wisconsin Card Sorting Test (WCST; Heaton, 1981),
which is based on a card-sorting task developed in by Grant and Berg (Grant & Berg, 1948).
The original WCST consists of four key cards and 128 response cards. Participants are handed
a response card one at a time and asked to match it to one of the key cards, they are only told
if they are correct or incorrect but are never told the correct sorting category. The MWCST
eliminated 80 of the 128 response cards that share more than one characteristic with a key

card, resulting in 48 response cards (Nelson, 1976).

There are several advantages to utilising the modified version of the WCST, especially
for research. First, the MWCST takes significantly less time to administer (approximately 7-
10 minutes), which was a main concern in the developmental stages of the current study.
Second, in the original WCST, some response cards share more than one characteristic with a
key card, resulting in some responses being coded as both correct and as a perseverative error.
Because the MWCST removed response cards which share more than one characteristic with
a key card, it eliminated the risk of recording both a correct response and an error
simultaneously and resulted in unambiguous scoring on the MWCST. As an additional result
of excluding cards which share characteristics, the administration and scoring are more easily
understood, and the task is less frustrating for individuals with cognitive impairments or older
populations (Nelson, 1976). Lastly, the scoring of this version only takes approximately 2-3

minutes to complete.
Four main scores are derived from the MWCST:

e Number of Categories Correct: the number of completed trials where 6 cards were

correctly sorted.

e Number of Perseverative Errors: the number of cards which were sorted either

according to the previous rule after the participant was told that it changed or sorting
cards according to the same rule even after receiving feedback that it was incorrect.

These are identified during administration and are circled and marked with a “P”’.

o Response monitoring was operationalised by number of perseverative errors.
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e Number of Total Errors: is the number of errors, including perseverative errors, made

by the participant. Errors are circled during administration.

e Percent of Perseverative Errors: the number of perseverative errors divided by the

number of total errors and multiplied by 100.

Raw scores are converted to a scaled score and then into a T-score based on age and
education, T-scores are also converted to percentiles and are given a qualitative label ranging
from extremely superior to extremely abnormal. In addition to the main scores derived, there
is also standard score for executive functioning. All T-scores have a mean of 50 and SD of 10,
with higher scores indicating better performance, and standard scores have a mean of 100 and
SD of 15.

Psychometric Properties. The MWCST demonstrated good reliability over a 2-year
test-retest period (Number of Categories Correct = .65, Number of Perseverative Errors= .64),
and the Executive Function score, using a subsample of n=103, had a test-retest coefficient of
.50 over 5.5 years (Lineweaver et al., 1999). The measure was also shown to be positively
correlated with several measures of cognitive abilities, demonstrating good convergent and
discriminant construct validity as a measure of executive functioning. The MWCST has also
been shown to be valid as a clinically sensitive instrument in patients with executive
dysfunction and is validated in clinical samples including those diagnosed with schizophrenia

(n=110), bipolar disorder (n=127), dementia (n=176) and other mixed clinical samples (n=65).

lowa Gambling Task Version 2 (IGT-2; Bechara et al., 1994). The IGT-2 is used to
assess real word and risky decision making mediated by the prefrontal cortex. It has been used
reliably in aggressive, schizophrenic, obsessive-compulsive, and ADHD populations, among
several others. It is a computerised task which replicates real-life decision making, and closely
resembles real world situations (Bechara et al., 1994). It takes approximately 10-15 minutes
to complete and finishes after the participant has clicked on 100 cards. Participants are
instructed to try to win as much money as they can or to try to lose the least amount that they
can. They are put into a situation designed to parallel real decision-making, which may lead
to risky choices/decision making. Participants are presented with four decks of cards labelled
A, B, C, D, where decks A and B are disadvantageous, as the immediate win is large, but it is
followed by a high penalty, whereas decks C and D are advantageous, as immediate wins are
smaller, but losses are smaller too. The measure is scored using the computerized software,

and T-scores were provided for evaluating normative scores. T-scores of 39 or less were
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considered impaired, 40-44 fall in the below average range, and scores of 45 and above

indicate no impairments.
Primary Scores:

e Total Net Score (Net Total): is calculated by taking the difference between the total

number of cards selected from decks C and D (advantageous decks) and the number
of cards selected from decks A and B (disadvantageous decks), e.g., Net Total= [(Deck
C + Deck D) — (Deck A + Deck B)]. A positive net score demonstrates that decision-
making was advantageous, and a negative score indicates that decision-making was

disadvantageous/risky. Scores are interpreted using T-scores.
o Risk taking was operationalised by Net Total scores

e Block Net Score: is calculated in the same way as Net Total, except it is calculated for

each block. To find this score, the 100 card selections are divided into five blocks of
20 cards each, and a net score is calculated for each block. Like Net Total, negative
scores indicate disadvantageous/risky decision-making, and positive scores indicate

advantageous decision-making. Scores are converted to T-scores for interpretation.

Psychometric Properties. Studies examining the validity of the IGT have compared
its performance to measures of executive functioning, such as the WCST, the National Adult
Reading Test (NART) and the WASI. Results in typically developing adults have shown
associations between specific executive functions, such as categorization, set-shifting, and
cognitive flexibility, but not with general intelligence (Brand et al., 2007). Studies have also
compared this measure to several other executive functioning measures, namely, Trail-Making
Test B (TMT-B; Reitan, 1971); Stroop tasks (Stroop, 1935), CPT-II (Conners, 2015), and the
Porteus Maze (Porteus, 1965). When compared to risk-taking tasks, significant correlations
were found in a low impulsivity subgroup using the Balloon Analogue Task (BART; Lejuez
et al., 2002), and on the N-back task (Kirchner, 1958) between the 2-back measure and the
IGT Total Net Score (Bechara et al., 1994). Lastly, when compared to self-report measures,
there were notable associations between the IGT performance and executive functioning
abilities and impulsivity. Taken together, the evidence presented suggests that the IGT has
adequate construct validity. The IGT has been found to have a test-retest reliability of r= .60

in one session (Lejuez et al., 2003).

The Awareness of Social Inference Test (TASIT; McDonald et al., 2003). The TASIT
provides a systematic examination of social perception. It was developed to assess one’s ability

to read and integrate social cues. It is comprised of three main parts; Part One: Emotion
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Evaluation Test, Part Two: Test of Social Inference (Minimal), and Part Three: Test of Social
Inference (Enriched), however, only parts one and two of form A were administered for this
study. Part One of the measure tests the ability of the participant to recognise the emotions of
other people and Part Two examines the ability of the participant to determine the intention,

attitude, and meaning of the speaker; both require the participant to watch short videos.
Administration and Scoring

Part 1: For this part of the measure, participants are given a practice card that has
seven emotions on it in a random order (e.g., surprised, anxious, happy, revolted, angry,
neutral, sad). When the participant fully understands the instructions, they are given one of
five response cards, all of which have the same seven emotions on them in a random order;
for each video, the response card gets alternated (e.g., video one goes with response card one,
video two goes with response card two and so on). If the video has two people in it, the
participant is told which person to focus on. This continues until all 28 items have been

completed.

Part 2: For Part Two, participants are told that they will be watching short videos
lasting 15 to 60 seconds long, and that after each scene, they will be asked to answer four
simple questions. At this time, they are shown a response card that explains what each question

will consist of:

1. The first question will ask what the participant thinks someone is doing to the
other person.

2. The second question will ask what the participant thinks someone is trying to say
to the other person.

3. Third, the participant will be asked what they think the person is thinking.

4. Last, they will be asked to what they think the person is feeling.
After each video was complete, it was paused and the participant was asked the four questions,
of which they can answer, yes, no, or don 't know. During this part, the characters either exhibit
sincere, simple sarcastic or paradoxical sarcastic exchanges, thus the participant needs to pay

close attention to the intention of the speaker, otherwise the exchange will be misinterpreted.

There are 15 items in this section of the measure.

Both parts of the measure were scored by adding up the correct answers for each section as

well as a composite score for each part.

Primary Scores:
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Part 1: The first part of the measure gives a sum of correct responses for each of the
seven emotions (e.g., happy, surprised, neutral, sad, angry, anxious, revolted) as well as a sum

score for positive emotions, negative emotions, and positive + negative emotions.

o Affect recognition was operationalised by the number of correctly identified

positive + negative emotions.

Part 2: The second part of the measure derives scores for sincere (when a speaker
means what they are saying), simple sarcasm (when a speaker means the opposite of what they
are saying, and intends the recipient to understand the real meaning), and paradoxical sarcasm
(when dialogue between two speakers does not make sense unless it is understood that one is
being sarcastic), as well as, summed scores for what the participant though the actors were

doing, saying, thinking, feeling.
o Cognitive empathy was operationalised by the feeling score.

Scores which fell in the lower 5" percentile when compared to norms were deemed to be

impaired.

Psychometric Properties. The TASIT has demonstrated good test—retest reliability (r
=.74-.88). Convergent validity has been shown through its association with measures of
second-order Theory of Mind (r =.68) and emotion perception (r = .45) (McDonald et al.,
2003).

The Ohio State University Traumatic Brain Injury Identification (OSU-TBI) (OSU-
TBI; Corrigan & Bogner, 2007). The OSU-TBI is a standardized procedure for learning about
a person’s lifetime history of traumatic brain injury. This is administered as a brief structured
interview and relies on a self-reported history of brain injury and is widely used in various
professional settings. This measure was important for investigating the etiology of cognitive
impairments. This measure is a structured interview that takes approximately 3 to 5 minutes
to complete. Outcome categories include Worst: one or more severe TBI; First: TBI with a
LOC bhefore the age of 15; Multiple: two or more TBIs close together; Recent: a mild TBI in
the last weeks or a severe TBI in the previous months, and Other Sources: any TBI which is
combined with another way that may impair normal brain functioning (Corrigan & Bogner,
2007). Number of reported head injuries, number of head injuries with LOC, and severity of

head injuries were used as covariates in the current study.

Psychometric Properties. The authors of the OSU-TBI identification method posit

that the validity of this measure is not dependent on the participants’ account of lifetime TBIs,
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but it provides summary scores for indices which relate to the likelihood that exposure to TBI
have resulted in consequences. Interrater reliabilities for each of the interview questions was
completed and resulted in intraclass correlations ranging from r = 0.84 to r = 0.95 (Corrigan
& Bogner, 2007). The measure also demonstrated good test-retest reliability with intraclass
correlations of greater than or equal to r = 0.60 (Bogner & Corrigan, 2009). Last, this measure
also showed good predictive validity between lifetime history indices and cognitive
performance measures, interpersonal functioning, and aggression (Bogner & Corrigan, 2009;
Corrigan et al., 2012, 2013; Corrigan & Bogner, 2007).

Positive and Negative Syndrome Scale (PANSS; Kay et al., 1987). The PANSS is a
structured clinical interview to assess the positive, negative, and general symptoms of
schizophrenia. It is structured as a 30-item scale and evaluates the presence, absence, and
severity of symptoms related to schizophrenia. The interview takes approximately 20 minutes
to complete. This measure was used to control for symptoms of psychosis, symptom severity
and as a measure of insight. Given its relevance only for those with psychosis, it was
administered only to inpatient participants. The PANSS was a routinely administered measure
at TSH to all patients with a diagnosis of a psychotic illness or those who had evidence of
psychosis. When a recent PANSS was not available for a participant, the researcher completed
the measure at the time of testing. This was the last measure that was administered in the
battery of tests because of the importance of having a rapport with the participant before asking
personal questions about their mental health. All items are scored on a 7-point scale (1= absent;
7= extreme) following the scoring guidelines where each item has a definition and a basis for

rating.

Psychometric Properties. The internal consistency of the PANSS was demonstrated
through significant correlations between the Positive and Negative scales and the total score,
ranging from r = 0.62 to 0.70 (Kay et al., 1987). Test-retest reliability correlations ranged from
0.60 to 0.80 for the positive, negative, composite, and general scales, and demonstrated
criterion-related validity indicating that the positive, negative, and composite scales are not

influenced by extraneous variables (Kay et al., 1987).
Primary Scores:

PANSS total score was used to control for severity of mental health symptoms.

Positive symptom score was used to control for positive symptoms.

Lack of Judgement and Insight score was used to measure clinical insight (e.g., insight

into one’s mental illness).
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6.3.3 Outcome Measures

Table 6.3 presents the primary and secondary outcomes accompanied by their operational

definitions. Feasibility criteria are presented in the following section.

Table 6. 3 Outcomes and Operational Definitions

QOutcome

Operationalisation

Primary Outcomes

Violent Incidents

Violent Offences & Charges @

Institution-recorded incidents of violence will be recorded
and triangulated with patient notes to ensure consistency.
“An intentional act of physical aggression against another
individual that is likely to cause physical injury” (Meloy,
2006, p. 539), where the individual is the clear aggressor or
instigator. Mean number of incidents over 6 months.

Violent offences/ charges operationalised by the same
definition as above. Mean number of offences/charges over 6
months.

Secondary Outcomes
Level of Observation

(perceived risk)

Daily mean level of observation over 6-months (183 days)
prospectively and retrospectively (inpatients only).

Days on Enhanced Levels

(perceived risk)

Mean number of days on enhanced levels prospectively and
retrospectively over 6 months (inpatients only).

Length of Admission

(perceived risk)

Time in months that a FPI has been in their secure
environment.

Breaches of License/Conditions

Mean number of breaches of license/conditions prospectively
and retrospectively over 6 months. Breaches were not limited
to violence and aggression only (community only).

Antisocial Behaviour

Mean number of charges or convictions of non-violent/non-
aggressive offences which occurred during the follow-up
period in the community sample, over 6 months.

Anger Mean number of non-contact anger
provokedincidents/offences in both samples (e.g., verbal
aggression, damage to property, threats, and intimidating
behaviours) over 6 months.

Impulsivity Total score of BIS-11 (Patton et al., 1995)

Severity of violence & Aggression

Mean severity of all violent and aggressive incidents and
offences combined over 6 months. Codes range from 0
(completely non-violent) to 4 (severe violence) (Gunn &
Robertson, 1976; Robertson et al., 1987).

Reactive vs Instrumental Violence

Median score of all violent incidents and offences over 6
months. Codes range from 1= Purely reactive to 4= Purely
Instrumental (Woodworth & Porter, 2002).
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Note. BIS= Barratt Impulsivity Scale. *When reporting results, a clear distinction will be made between
charges and convictions. ® As impulsivity is already a well-established risk factor for violence, it will
serve as a proxy outcome measure in the current study.

The Gunn-Robertson Violence Scale (Gunn & Robertson, 1976; Robertson et al.,
1987) was used to objectively code prospective and retrospective violent and aggressive
incidents. The rating for present incident or offence utilized the abbreviated 5-point scale to
objectively quantify violent incidents. The points are as follows: 0 = Completely non-violent;
1 = Minimal violence (e.g. verbally aggressive, shouting or gesturing, even if this was not
obviously directed at others); 2 = Moderate violence (e.g. attack on a person resulting in no
serious injury, fighting or brawling, or damage to property when this was the main intent); 3
= Moderately severe violence (e.g. attack which resulted in serious injury, or damage to
property which was extensive or which could have resulted in threat to life, 4 = Severe violence

(victim died or life and health seriously endangered).

6.4 Statistical Methods

A study protocol outlining the primary and secondary hypotheses for this study was
published prior to data analysis (e.g., Janes et al., 2021). All statistical analyses were
performed using R: A language and environment for statistical computing, version 3.63 (R
Core Team, 2020).

6.4.1 Feasibility Outcomes

Descriptive statistics were reported for feasibility outcomes. The predictive accuracy
of cognitive measures was assessed utilising point-biserial correlations, Receiver Operating
Characteristic (ROC) analysis, and area under the curve (AUC). For this analysis, any
participant who was violent during the follow-up period were coded as 1, with 0 indicating the

absence of violence.
Feasibility Criteria
Decisions to progress to a larger study were based on the following criteria:

1. Mean tolerability® for a single measure must not fall below 3.5. A score of 3 or below

indicates that the battery is unpleasant for participants. Scores ranging from 7-4.0

® This method was adapted from the test selection phase of The MATRICS Consensus Cognitive
Battery (MCCB) (Nuechterlein, et al., 2008). For the MCCB, tolerability was defined as, “the
participant’s view of the test,” and can be influenced by how long the test takes, degree of difficulty,
repetitiveness or anything that they feel makes the experience unpleasant (Nuechterlein et al., 2008)
(The tolerability scale used for this study can be found in Appendix Q.
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indicate extremely pleasant to neutral. If the mean tolerability rating for a single
measure falls below 3.5, the reasons for this will be examined, and its replacement

with a new measure for the same construct will be considered.

2. The mean recruitment rate for all sites combined must not fall below 30%. In the case
that less than 30% of participants are recruited from all those eligible, inclusion criteria
and recruitment procedures will be investigated. To keep the sample that is already
recruited, only changes to the inclusion criteria which do not threaten the validity of
the study will be considered for review. If this is not seen as a possible solution, the

study will be deemed infeasible.

3. Ifthe completion rate for the core measures (WASI-1I, CPT-3, Stroop, MWCST, IGT-
2, TASIT) does not reach 70%, reasons for non-completion will be reviewed and
changes will be made to ensure the battery is feasible for these populations to

complete.

4. If variables specified in our hypotheses do not show sufficient sensitivity, specificity,
predictive accuracy or add incremental validity to existing risk measures, the measures
used for this study will be re-considered using literature and further meta-analyses.
Sufficient sensitivity + specificity was defined as 1.5 to 2 (Power et al., 2013), and

sufficient accuracy and incremental validity were defined as AUC > 0.70.

6.4.2 Primary and Secondary Outcomes

Power calculation. Considering the pilot and feasibility design of this study, a power
analysis was not initially warranted. It was originally planned to recruit n= 80 participants (n=
20 per level of security and n= 20 from social work), as it was posited this number would
provide adequate data to inform our feasibility and pilot outcomes. However, the recruitment
uptake at medium and low secure units was low (e.g., n=6 per level of security), resulting in
the successful recruitment of n= 32 inpatients, which led to increased recruitment in the
community (n= 31). The final sample included n= 63 violent offenders. An ad-hoc power
analysis was performed following this to ensure there would be adequate statistical power to
allow for valid interpretations of the findings. The power calculation was conducted using
G*Power 3.1 (Faul et al., 2007). To detect a medium effect size with 80% power and alpha set
at 0.05 in a sample of n=32, a maximum of two predictors can be examined at one time, and
to examine two predictors in the community group with the same power, a large effect size
can be detected, to investigate primary and secondary hypotheses; consequently, the effects

were not cumulative. Hypotheses were examined in each group separately.
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Patient characteristics were reported using descriptive statistics. Both offending
groups were compared on baseline performance using independent sample t-tests and one-way
MANOVAs. MANOVAs were performed on each neuropsychological measure (e.g., one on
the whole WASI-II, one on the whole IGT-II, etc.), and Bonferroni correction was performed
to avoid multiple testing and to remain conservative. Multiple linear regressions were
performed to examine primary and secondary outcomes, with the exception of reactive and
instrumental violence, in which ordinal logistic regressions were planned to be used. If there
were a sufficient number of recorded incidents or offences, the mean number of violent
incidents/offences per month of the follow-up period were used as a continuous dependent
variable. In the case of a low base rate of incidents, participants who were violent during
follow-up were coded as one, and those who were not were coded as zero, and binary logistic
regressions were performed. Multiple linear hierarchical regressions were performed to
examine the variance in violent outcomes explained by neuropsychological measures when
the risk assessment was controlled for (e.g., incremental validity). Bootstrapping using 1,000
replacement samples was performed on all regressions to obtain the 95% confidence intervals,

and a range of effect sizes and estimates in a larger population.

6.5 Ethical Considerations

Participant Distress: In consideration of the length of time required to administer the battery,
there was a risk for participants to experience fatigue. To combat this, the battery was
administered in at least two 1-hour blocks to all inpatients, and community participants were
given the option to complete it in either one or two meetings. Participants were also permitted
to withdraw from the study at any time and were reminded that this would not affect their care
or legal status in any way.

Disclosure of personal information: Participants completed the assessments voluntarily and
were not required to disclose any information that they did not wish to. They were also
encouraged not to share details about their offences and were not asked personal information
during the duration of the study, aside from what was required to complete the PANSS. All
personal information was collected from participants’ personal files only after consent was

obtained.

Risk of breach of confidentiality: There was a low risk of breach of confidentiality in the
duration of this study. All participants were given a pseudonymous personal identifier to
prevent names from being linked to personal data. All data was stored securely. Confidentiality

would only have been breached if a participant disclosed a risk of harming themselves or
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others, or if they disclosed information about their legal case which had not been previously

shared; all of which was outlined in the participant information sheet.

Researcher safety: The researcher completed the State Hospital’s security induction and break
away training. All assessments were administered in rooms within hospital wards, or within
the social work office; the researcher never met with participants outside of these

organizations, or without either a psychologist or social worker being aware of the meeting.

Data collection: The collection of data included neuropsychological assessment results and
information from either medical or social work files. Due to the high sensitivity of this
information, multiple methods were used to ensure confidentiality, including keeping all
signed consent forms separate from data, following all best practice guidelines for data storage
and management, and ensuring the database included only pseudonymised data, and was held
on the secure University of Edinburgh server.
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7 Assessing the Cognitive Contributors to Violence:

Part Il

Chapter Preface

This chapter presents descriptive data for the study samples, baseline measures,
prevalence of cognitive impairment in each sample, and the feasibility results.

7.1 Results

7.1.1 Recruitment

Forensic Inpatients. Forensic inpatients were recruited from high, medium, and low
secure hospitals across Scotland. Across all levels of security, n= 168 patients were considered
for participation, and of those 12.5% (n=21) were excluded for not having capacity to consent,
4.7% (n= 8) were 60 years or older, 13% (n= 22) were on the transfer list, 1% (n= 1) did not
speak English as their first language, 1.7% (n= 3) did not have an HCR-20 version 3, 8.3%
(n=14) did not have a diagnosis of a psychotic illness, 2.3% (n= 4) had a physical disability
that would impede their ability to take part in assessments, 2.3% (n= 4) had not had their
admissions case review at the time of recruitment, 5.3% (n= 9) had diagnosed intellectual
disabilities, and 3.5% (n= 6) were considered to be unsafe to participate in research. Forty-
five percent (n= 76) patients fit the eligibility criteria and were approached, 58% (n=44) of

those patients declined to participate, and 42% (n= 32) were successfully recruited.

Community Sample. In the community sample, a total of n= 6 individuals were
recruited from the social work intervention team, and n= 26 were recruited from the unpaid
work teams. Due to the large number of service users on each social worker’s caseload, they
were unable to record reasons for exclusion for their clients, and similarly, the unpaid work
teams were also unable. In total n= 50 individuals were approached from both unpaid work
and the intervention team, and n= 31 were successfully recruited, n= 18 refused to take part,
and n= 1 withdrew shortly after consenting. As it is not known how many service users or
individuals in unpaid work were eligible aside from those who showed interest, the

approximate consent rate for social work was 62%.

7.1.2 Description of Samples

The mean age of the inpatient sample was 42.03 (SD= 10.68) years ranging from 20
to 60 years. The majority of patients (n= 23; 72%) were of White Scottish ethnicity and the
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remaining n= 9 (28%) were White British. The community sample had a mean age of 31.06
(SD=9.33) years ranging from 19 to 51 years. The majority of the community sample (n=25;
81%) were White Scottish, n= 1 was White British (3%), n= 2 were British Indian (6.5%), n=
1 was British Pakistani (3%), n= 1 was Malaysian (3%), and n= 1 was Black British (3%). All
participants in both groups spoke English as their first language. An independent samples t-
test with bootstrapped 95% confidence intervals (1,000 sample replicates) revealed that there
was a significant difference in age between the groups (t (61)= 4.33, 95% CI [5.63, 16.26]),
and a large effect size (Cohen’s d= 1.09), with the inpatients being significantly older.

Details on the samples’ personal demographics, including highest level of education
and adverse childhood experiences can be found in Table 7.1. No significant differences were
detected between the two groups on years of education (inpatients: 11.22 years SD= 1.38;
community: 11.8 years SD= 2.96; t (61)= -0.91, 95% CI [-1.56, 0.63]; Cohen’s d= 0.23). As
can be seen in Table 7.1, portions of the personal demographic information were missing for

some of the community participants and was labelled as unknown.

Table 7. 1 Personal Demographics

Inpatients Community
n % n %

Demographic

Highest Level of Education
No qualifications 26 81.3 16 52

Standard Grades 1 3.1 3 10
Formal qualifications 0 0 4 13
College 1 3.1 7 22
Diploma 1 3.1 0 0
Undergraduate degree 2 6.3 0 0
Postgraduate degree 1 3.1 1 3
History of Child Sexual Abuse

Yes 10 31 2 6.4
No 22 69 19 61
Unknown 0 0 10 32
History of Child Physical Abuse

Yes 8 25 2 6.5
No 24 75 19 61.3
Unknown 0 0 10 32.2
History of Neglect

Yes 6 19 3 10
No 26 81 20 64
Unknown 0 0 8 26
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Psychiatric Demographics. In the inpatient sample, the most common diagnosis was
paranoid schizophrenia (n=14; 44%), followed by schizophrenia (n=6; 19%), and
schizoaffective disorder (n= 5; 16%). The primary and secondary diagnoses for the inpatient
sample can be found in Table 7.2. The inpatient sample had a mean of approximately 12.4
(SD=9.09) years of psychosis at the point of consent, with a range of 1 to 39 years. They have
spent a mean of 31.4 (SD= 36.32) months in hospital, ranging from approximately 2 to 162
months. Psychiatric history was not always clearly reported in social work files. Of the n= 28
patients for whom data were available, n= 3 (11%) were diagnosed with ADHD, n=4 (14%)
had a depressive disorder, n= 1 (4%) had an anxiety disorder, n= 1 (4%) had a diagnosis of
PTSD, and n=1 (4%) had possible alcohol dependence. The remaining n= 18 (37%) had no

diagnostic information in their file.

Table 7. 2 Psychiatric Demographics for Inpatients

) Inpatients

Diagnoses

n %
Primary
Paranoid Schizophrenia 14 44
Schizoaffective Disorder 5 16
Schizophrenia 6 19
Delusional Disorder 3 9
Bipolar Affective Disorder with Psychosis 1 3
Drug Induced Psychosis 1 3
Alcohol Induced Psychosis 1 3
Psychotic IlIness/Disorder 1 3
Secondary/Other
Antisocial/Dissocial Personality Disorder 7 22
Alcohol Dependence 3 9
Drug Dependence 2 6
Depressive Disorder 1 3
Emotional Unstable Personality Disorder 1 3
Mental and Behaviour Disorder due to multiple drug use 4 125
Mental and Behaviour Disorder due to harmful Alcohol use 3 9
Obsessional Personality Disorder 1 3
Obsessive Compulsive Disorder 1 3
Anxiety Disorder 1 3
Polysubstance/drug Misuse 7 22
Alcohol Misuse 1 3
Attention Deficit Hyperactivity Disorder 1 3
Harmful use of multiple substances/legal highs 4 125
Harmful use of drugs and alcohol 1 3
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Relevant Medical Diagnoses. Approximately 41% (n= 13) of the inpatient sample had
diabetes, n= 1 patient had a diagnosis of epilepsy, and n= 1 was diagnosed with Asperger’s

Syndrome. There were no relevant medical diagnoses reported for the community sample.

Birth Trauma and Abnormal Infant Development. Information on birth trauma and
abnormal infant development was available only for the inpatient group. Whilst no birth
trauma was reported for any of the inpatients, n= 3 had reports of abnormal infant
development, n= 1 patient had a failure to thrive, n= 1 had anxious attachment, and n=1 had
encephalitis at two months old, however they recovered after several months in hospital with

no on-going treatment.

History of Substance Misuse and Alcohol Misuse. Seventeen inpatients (53%) had a
secondary or other diagnosis related to drug and/or alcohol use. Among these were n= 6
patients who had an extensive history of use.

The community sample was less likely to have a clearly defined substance or alcohol
use disorder, however, n=5 (16%) participants had a history of excessive and significant use

of alcohol, and n= 6 (21%) had a significant history of substance misuse.

History and Severity of Head injuries. Information on history and severity of head
injuries is presented in Table 7.3. There were no significant differences between the two
groups on any of the measures of head injury; number of head injuries, t(60)= 1.02,
bootstrapped 95% CI [-0.42, 1.42]; Cohen’s d= 0.26; number of head injuries with LOC,
1(41.61)=0.90, bootstrapped 95% CI [ -0.19, 0.74], Cohen’s d=0.23 (degrees of freedom differ
because equal variances were not assumed); and severity of head injury, t(60)= 0.90,
bootstrapped 95% CI [-0.68, 0.74], Cohen’s d= 0.

Table 7. 3 History and Severity of Head Injuries in Each Sample

Inpatients n= 31 Community n= 31

Head Injury n % Mean SD n % Mean SD
One or more head injury 25 81 255 213 25 81 2.06 1.57
Head injury with LOC 12 39 0.71 1.27 14 45 048 057
Severity of Head injury - - 206 1.45 -- - 2.06 1.29
Improbable TBI 5 16 -- -- 3 10 -- --
Possible mild TBI 8 26 - -- 8 26 -- -
Definite mild TBI 6 19 - -- 11 3K - -
Moderate TBI 5 16 - -- 3 10 - -
Severe TBI 1 3 -- -- 0 0o - --

Note. A head injury questionnaire was missing for n= 1 inpatient; LOC= loss of consciousness; TBI=
Traumatic brain injury; Improbable TBI= the individual experienced no effects after hitting their head;
Possible mild TBI= no LOC, but reported being dazed and/or having a gap in their memory; Definite
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mild TBI= LOC of <30 minutes, in addition to a gap in memory and/or feeling dazed; Moderate TBI=
a LOC of 30 minutes to 24 hours; Severe TBI= TBI with a LOC for more than 24 hours.

Forensic History. The inpatient sample had a mean of 10.36 (SD= 9.94) convictions,
ranging from 1 to 56 per individual, and the community sample had a mean of 8.81 (9.96)
convictions, ranging from 1 to 40 convictions per individual. All participants were convicted
or charged of at least one violent offence, with the most common offence in the inpatient
sample being assault to injury, and the most common offence in the community sample being
assault to injury- domestic (Table 7.4). Notably, n= 3 inpatients and n=3 community offenders,
were first time violent offenders. There were no significant differences between the groups on
number of previous convictions (t (61) =0.63, bootstrapped 95% CI [-3.61, 7.52]; Cohen’s d=
0.16).
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Table 7. 4 History of Offences

Offences Inpatients Community

n % n %
Non-Sexual Violence
Assault to Severe Injury/ Serious Assault 15 47 4 15
Attempted Murder 7 22 1 4
Culpable Homicide 4 125 0 0
Murder 9 28 1 4
Armed robbery/Assault and Robbery 11 34 2 8
Hostage Taking/Abduction 1 3 1 4
Assault to injury/ Assault to injury-domestic 20 62.5 25 96
Domestic Assault 0 0 7 27
Assault against a child 0 0 1 4
Serious threats/Abuse behaviour/Intimidation 2 6 10 38
Indecency
Child Sexual Assault 2 6 0 0
Exposure 1 3 0 0
Dishonesty
Theft 8 25 6 23
Theft by housebreaking 3 9 1 4
Housebreaking 5 16 1 4
Shoplifting 4 12.5 3 115
Other Crimes
Possessing or carrying an offensive weapon 4 12.5 1 4
Drugs 10 31 7 27
Malicious Damage/Vandalism 5 16 0 0
Racial Assault/Crimes 1 3 5 19
Crimes against public justice 3 9 0 0
Breach of Peace 13 41 5 19
Breach of conditions/Probation 4 12.5 9 35
Culpable and reckless conduct 2 6 1 4
Stalking 1 3 0 0
Willful Fire raising/Arson 1 3 2 8
Domestic Abuse 0 0 9 25
Other 1 3 4 15
Driving
Drink/drug driving 2 8
Traffic / Driving Violations 3 9 5 19

Level of Security: Inpatients. The majority of patients consented to participate were

in high secure care (n= 20), followed by medium secure (n= 6), and low secure (n= 6). All
high secure patients were recruited from the State Hospital in Carstairs, Scotland, the medium

secure patients were recruited from the Rowanbank Clinic in Glasgow, Scotland, and the n=4
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patients were recruited from Radernie low secure Ward in Fife, Scotland, and n= 2 were

recruited from Leverndale Hospital, in Glasgow, Scotland.

Legislation. All inpatients were detained in hospital under the Mental Health (Care
and Treatment) Act Scotland. Seven patients were held on compulsion orders, and n=1 on an
interim compulsion order, n= 12 had a compulsion order with a restriction order, n= 2 had a
compulsion order with a restriction order-Insanity, n= 9 patients were under a Transfer for
Treatment Direction, and n= 1 with a Transfer for Treatment Direction with an Order of

Lifelong Restriction.

Twenty-five of the community offenders were on a community payback order (CPO),
n= 1 was on a CPO with a drug treatment order, n=2 with a CPO and restriction of liberty
order (ROLO), n=1 with a CPO, drug treatment order, and ROLO, n= 1 had a mandatory life

sentence, and n=1 was on conditional release.

7.2 Preliminary Analyses

7.2.1 Data Screening- Inpatients

Data were screened for each group separately, as the primary and secondary
hypotheses investigate each sample separately. Data were first cleaned and checked for
accuracy and to ensure they were all correctly defined in R, and then were checked for missing
data. The only data missing in the inpatient sample was a head injury questionnaire for one
patient, thus, all analyses on head injuries included n= 31 patients. Using a subset of the data
set which included only the core neuropsychological variables (e.g., reasoning, inattention,
response monitoring, response monitoring, affect recognition, cognitive empathy, and lack of
insight) and all outcomes, Mahalanobis Distance was calculated to detect multivariate outliers,
however no outliers were present. Data were further screened to check the assumptions for
multiple regression which were all met. Zero-order correlations were performed to examine
the intercorrelations between measures. Only subtests within the same measures evidenced
correlations greater than 0.90, which was expected (correlation matrices can be found in
Appendix R, Appendix S).

Distributions for all key variables are presented in Table 7.5. When examining for
skewness values greater than 2 indicate a problem, and values greater than 7 indicate a problem
for kurtosis (West et al., 1996). Descriptive analyses showed that the outcome variables
violence prospective and retrospective, aggression prospective and retrospective, and number

of days on elevated levels were all skewed, in addition to head injuries with LOC. Variables
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which had a kurtosis value of greater than 7 were violence prospective and retrospective, and
head injuries with LOC. Using the Shapiro-Wilkes Test, all the data were tested for normality,
which resulted in several measures being identified as non-normal. The p-values for the
Shapiro-Wilkes Test are presented in Table 7.5, where values less than 0.05 indicate a

significant divergence from normality.

Table 7. 5 Distribution of Inpatient Data

Variable n Skew Kurtosis Normality
Number of head injuries 31 0.90 0.75 .01
Head injuries with LOC 31 2.52 7.22 <.001
OSU-TBI-Severity 31 0.08 -1.12 .03
Full Scale 1Q 32 0.30 -0.87 21
Verbal Comprehension 32 0.65 0.70 .23
Reasoning 32 0.06 -1.12 21
Inattention 32 0.86 -0.62 <.001
Response Inhibition 32 0.36 -0.23 .67
Response Monitoring 32 0.23 -0.78 .34
Risk Taking 32 0.12 -0.43 .35
Affect Recognition 32 -0.90 -0.09 .01
Cognitive Empathy 32 -0.13 -1.14 .16
Lack of Insight 32 0.66 -1.09 .001
Symptom Severity 32 1.14 0.28 <.001
Positive Symptoms 32 1.32 1.32 <.001
Violence Proneness 32 -0.64 -0.52 .05
Violence Prospective 32 5.00 24.14 <.001
Violence Retrospective 32 4.03 16.87 <.001
Violence Severity Prospective 32 1.66 2.03 <.001
Violence Severity Retrospective 32 0.90 -0.76 <.001
Aggression Prospective 32 2.53 5.14 <.001
Aggression Retrospective 32 2.33 4.12 <.001
Levels Prospective 32 1.98 2.86 <.001
Levels Retrospective 32 1.55 1.45 <.001
Days on Elevated Levels Prospective 32 2.03 3.01 <.001
Days on Elevated Levels Retrospective 32 1.32 0.41 <.001
Length of Admission 32 1.77 3.13 <.001
Self-Reported Impulsivity 32 0.47 -0.02 .65

Note. OSU-TBI= Ohio State University- Traumatic Brain Injury questionnaire; values below 0.05
under Normality indicate a significant divergence from a normal distribution.

7.2.2 Data Screening- Community Sample

Data screening for the community sample was completed using the same procedures

as above. Data were missing for risk assessments, namely, n= 18 participants had a completed
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Level of Service Inventory- Revised: Screening Version (LSI-R:SV), n= 7 had a completed
Level of Service/ Case Management Inventory (LS/CMI), n= 2 had a completed Spousal
Assault Risk Assessment (SARA), and the remaining n= 4 did not have any risk assessment.
As the LSI-R:SV had the most completed data, it was used to examine the primary hypothesis,
and only the subset of participants who had a completed measure were included in the analysis.
There were n= 2 participants who did not have prospective follow-up information available,
to remain conservative, they were excluded from prospective analyses. Data screening
revealed that violence severity prospective and retrospective were the only two outcomes
which were not naturally binary. Further, no outliers were detected. The distribution of the
data for the community sample are presented in Table 7.6. For skewness, one outcome
variable, violence severity prospective, had a skew value of 3.10, and no other variables were
skewed. Violence severity prospective also had a high kurtosis value. Both outcome variables
were significantly non-normal in addition to several other measures. Zero-order correlations
were performed to examine in the intercorrelations between measures. Only subtests within
the same measures evidenced correlations greater than 0.90, which was expected (correlation

matrices can be found in Appendix T, Appendix U).

Table 7. 6 Distribution of Community Data

Variable n Skew  Kurtosis  Normality
Number of head injuries 31 0.45 -0.45 .04
Head injuries with LOC 31 0.58 -0.81 <.001
OSU-TBI-Severity 31 -0.39 -1.09 .002
Full Scale 1Q 31 0.04 -1.10 .39
Verbal Comprehension 31 -0.21 -0.95 .39
Perceptual Reasoning 31 -0.19 -0.79 .79
Inattention 31 1.17 -0.22 <.001
Response Inhibition 31 0.97 1.15 .02
Response Monitoring 31 -0.27 -1.50 .01
Risk Taking 31 0.35 -0.76 21
Affect Recognition 31 -0.19 -0.74 A2
Cognitive Empathy 31 -0.09 -0.94 .04
LSI-R:SV 18 0.30 -1.50 .28
Violence Severity Prospective 29 3.10 10.68 <.001
Violence Severity Retrospective 31 0.25 -1.67 <.001
Self-Reported Impulsivity 31 0.46 1.82 .08

Note. OSU-TBI= Ohio State University- Traumatic Brain Injury questionnaire; LSI-R:SV=
Level of Service Inventory- Revised: Screening Version; values <.05 under Normality
indicate a significant divergence from a normal distribution.
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7.3 Baseline Assessments

7.3.1 Between-Group Differences

Means and standard deviations were calculated for all variables, and then MANOVAs
were performed for each measure with Bonferroni correction to avoid inflated type | errors
from multiple testing, and Pillai’s multivariate statistic was used to account for violations of
MANOVA assumptions. The MANOVA for the Stroop C&W test was significant, and post-
hoc analyses revealed that there was a statistically significant difference between the groups
on response inhibition, however, following Bonferroni correction, it was no longer significant.
The MANOVA for the TASIT Part Il was also significant, and post-hoc analyses using the
Kruskal-Wallis test revealed that all variables were significant, though following Bonferroni
correction, only cognitive empathy (Feel; H (1) = 8.80, p = .003) and sincere sarcasm were
significant (H (1) = 12.0, p = .0005). Overall, the inpatient group performed more poorly
relative to the community sample on the WASI, all CPT subtests except for distractibility (d*),
all the Stroop C&W test, except for the word subtest, the entire M-WCST, and all the IGT
except for Nets 3, 4, and 5, and risk taking (Net Total). On the TASIT, the inpatients
incorrectly identified more positive and negative emotions, and recognized fewer examples of
simple and paradoxical sarcasm. Means, SD, Cohen’s d and results of the MANOVAs for each

measure are presented in Table 7.7.
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Table 7. 7 Descriptive Statistics for Baseline Measures and Results for Between Group Analyses

Inpatients Community

Mean SD 95% BCa CI? Mean SD 95% BCa CI? Cohen’s d Pillai’s Trace F df p
WASI-III
Full Scale 1Q 80.91 14.68 [76.17, 85.93] 82.00 10.85 [78.08, 85.93] 0.08
Reasoning 83.91 15.76 [78.68, 89.05] 87.06 14.81 [81.57, 92.55] 0.21
Verbal Comprehension 80.03 14.12 [75.38, 85.14] 80.67 8.92 [77.54, 83.68] 0.05 .06 124 3,59 .30
CPT-lI
d’ (Distractibility) 59.56 12.71 [54.89, 64.24] 59.93 12.37 [55.64, 64.26] 0.03
Perseverations 58.75 17.28 [53.37, 64.91] 55.48 12.38 [51.18, 60.00] 0.22
Commissions 57.69 10.83 [53.67, 61.47] 59.00 13.79 [54.31, 63.77] 0.11
Inattention 58.68 14.84 [53.44, 64.30] 57.16 15.95 [52.21, 63.14] 0.09 .03 0.49 4,58 74
Stroop C&W Test
Color 44.03 13.21 [39.39, 48.16] 42.90 8.12 [40.20, 46.02] 0.10
Word 36.87 11.68 [32.69, 40.66] 40.16 8.06 [37.24, 43.04] 0.32
Color-Word 43.40 12.57 [39.18, 47.60] 46.74 7.90 [43.86, 49.59] 0.32
Response Inhibition 46.81 6.12 [44.70, 49.07] 50.42 6.74 [48.10, 52.64] 0.56 .16 2.68 4,58 .03°
M-WCST
Categories Correct 48.63 11.39 [44.51, 52.18] 53.45 6.72 [50.96, 55.77] 0.51
% Perseverative Errors 45.69 10.89 [42.00, 49.00] 49.74 13.39 [44.78, 54.73] 0.33
Response Monitoring 46.87 9.59 [43.71, 49.87] 53.19 9.66 [49.74, 56.74] 0.66
Total Errors 49.18 10.70 [45.51, 52.60] 53.93 8.31 [51.00, 56.77] 0.49
Executive Function 95.93 16.82 [90.03, 101.08] 105.67  12.08 [101.66, 109.93] 0.66 11 1.88 4,58 13
IGT-11
Net 1 51.66 10.75 [48.15, 54.92] 53.09 6.03 [50.78, 55.29] 0.16
Net 2 45.16 10.09 [41.68, 48.38] 45.80 7.44 [43.60, 48.17] 0.07
Net 3 4591 8.36 [42.79, 49.07] 43.67 8.66 [40.51, 46.73] 0.26
Net 4 45.75 11.75 [41.75, 50.34] 42.74 11.75 [39.44, 46.08] 0.28
Net 5 46.00 9.87 [42.44, 49.65] 42.39 9.84 [39.00, 45.93] 0.36
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Risk Taking 4581  9.48 [42.64,49.13] 4471  6.91 [42.37, 46.96] 0.13 08 0.79 6,56 58

TASIT Part |

Happy 3.03 0.78 [2.76, 3.33] 3.29 0.69 [3.03,3.53] 0.35

Surprised 3.44 0.76 [3.17, 3.65]° 3.74 0.51 [3.51, 3.93] 0.47

Neutral 2.34 1.12 [1.94,2.74] 242 0.62 [2.21, 2.62] 0.08

Sad 3.09 0.77 [2.82, 3.36] 3.39 0.76 [3.10, 3.63] 0.38

Angry 2.97 1.03 [2.59, 3.28] 3.32 0.65 [3.10, 3.53] 0.41

Anxious 3.34 1.03 [2.96, 3.69] 3.32 0.79 [3.04, 3.58] 0.02

Revolted 3.06 1.04 [2.69, 3.40] 3.07 0.83 [2.79, 3.40] 0.04

Affect Recognition 21.28 4.32 [19.74, 22.70] 22.55 2.36 [21.67, 23.51] 0.36 14 1.06 8,54 40
TASIT Part 11

Do 10.50 231 [9.73,11.31] 11.77 1.58 [11.20, 12.33] 0.64

Say 10.68 2.69 [9.74, 11.61] 11.90 2.12 [11.06, 12.68] 0.51

Think 9.84 2.37 [9.03, 10.63] 11.45 2.01 [10.77,12.13] 0.73

Cognitive Empathy 10.78 2.45 [9.88, 11.65] 12.61 1.45 [12.10, 13.16] 0.91**

Sincere 16.19 3.29 [14.90, 17.22] 14.90 3.47 [13.78, 16.06] 0.38

Simple Sarcasm 11.87 5.36 [10.00, 13.66] 16.48 3.08 [15.24, 17.68] 1.05%**

Paradoxical Sarcasm 13.50 5.24 [11.53, 15.35] 16.35 3.18 [15.14, 17.48] 0.66

Total Correct (Part 11) 41.93 9.10 [38.87, 45.00] 47.58 6.56 [44.94, 50.02] 0.71 32 325 8,54 .004**
Lack of Insight 2.56 1.63 [2.09, 3.09] -- -- -- -- -- -- -- --

Note. This table presents means, standard deviations (SD), bootstrapped 95% Bias-corrected and accelerated confidence intervals (95% Bca ClI) for the mean, Cohen’s d
(Effect Size), and results of MANOVAs for each measure. Pillai’s Trace is the MANOVA test statistics, F= F-statistic, df= degrees of freedom, p= p-value for the MANOVA.

2Based on 1,000 bootstrap samples unless otherwise noted.
®No longer significant following Bonferroni correction.
¢Based on 999 bootstrapped samples.

** p-value < 0.01

*** p-value < 0.001
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7.3.2 Cognitive Impairments

Table 7.8 presents the proportion of participants in each sample who were impaired
on each measure. To analyse these, all scores were first transformed into z-scores using
normative means. For standard scores (e.g., WASI-II scores), a mean of 100 and SD = 15 was
used, for T-scores (e.g., the CPT-Il, M-WCST, IGT-II) a mean of 50 and SD=10 was used,
and for the TASIT, the normative means reported for each item in the administration manual
were used. Following Table 7.8 is Figure 7.1, a line graph representing the mean z-scores for
each sample on each measure, with error bars representing the standard error of the z-score
mean. In general, more inpatients were impaired on the measures, however, although there
were only significant differences between groups on measures of cognitive empathy and
simple sarcasm, proportions of participants with impairment were large in both samples
indicating the severe cognitive impairments seen in violent offenders. Notably, for example,
approximately 2.5% of a normal population should fall into the borderline or impaired ranges
on a Wechsler scale, however, in this sample of n=63 participants, 44% overall fell into this

range.

135



Table 7. 8 Proportion of Participants with Impairments on Neuropsychological Measures

Measure Inpatients Community Whole Sample
Low Average  Borderline  Impaired Borderline + Low Average  Borderline  Impaired Borderline + Borderline +
(%)? (%)° (%)° Impaired (%) (%) (%) (%) Impaired (%) Impaired (%)
WASI-III
Full Scale 1Q 8 (25) 5 (16) 10 (31) 15 (47) 9 (29) 9 (29) 4 (13) 13 (42) 28 (44)
Reasoning 6 (19) 6 (19) 7(22) 13 (41) 10 (32) 4 (13) 4 (13) 8 (26) 21 (33)
Verbal Comprehension 6 (19) 10 (32) 7(22) 17 (54) 12 (39) 9(29) 5(16) 14 (45) 31 (49)
CPT-11
d’ (Distractibility) 2 (6) 10 (312) 5 (16) 15 (47) 7(23) 1(3) 9 (29) 10 (32) 25 (40)
Perseverations 4 (13) 0 9 (28) 9(28) 6 (19) 5(16) 3(10) 8 (25) 17 (27)
Commissions 8 (25) 8 (25) 3(9) 11 (34) 4 (13) 9(29) 5(16) 14 (45) 25 (40)
Inattention 7(22) 2 (6) 5 (16) 7(22) 3(10) 1(3) 6 (19) 7(23) 14 (22)
Stroop C&W Test
Color 6 (19) 309 4 (13) 7(22) 12 (39) 4 (13) 1(3) 5 (16) 12 (19)
Word 8 (25) 6 (19) 7(22) 13 (41) 15 3 (10) 3(10) 6 (19) 19 (30)
Color-Word 5 (16) 6 (19) 3(9) 9(28) 4 (13) 4 (13) 0 4 (13) 13 (21)
Response Inhibition 9 (28) 1(3) 0 1(3) 3(10) 0 0 0 1(2)
M-WCST
Categories Correct 3(9) 2 (6) 3(9) 5(16) 2 (6) 0 0 0 3(5)
% Perseverative Errors 6 (19) 4 (13) 2 (6) 6 (19) 3 (10) 3(10) 3(10) 6 (19) 12 (19)
Response Monitoring 7 (22) 4 (13) 0 4 (13) 6 (19) 1(3) 0 1(3) 5(8)
Total Errors 5 (16) 2 (6) 1(3) 3(9) 3(10) 0 0 0 3(5)
Executive Functions 4 (13) 6 (19) 2 (6) 8 (25) 4 (13) 0 0 0 8 (13)
IGT-lI
Net 1 4 (13) 0 1(3) 1(3) 1(3) 1(3) 0 0 1(2)
Net 2 4 (13) 3(9) 2 (6) 5 (16) 6 (19) 3(10) 0 0 5(8)
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Net 3 8 (25) 1(3) 1(3) 2(6) 6 (19) 2 (6) 3(10) 5 (16) 7(11)
Net 4 6 (19) 309 2(6) 5(16) 8 (26) 4 (13) 3(10) 7(23) 12 (19)
Net 5 7(22) 2 (6) 2 (6) 4 (13) 9 (29) 4 (13) 3(10) 7(23) 11 (17)
Risk Taking 3(9 5 (16) 1(3) 6 (19 10 (32) 3(10 0 3(10) 9 (14
TASIT

Happy 0 16 (50) 7(22) 23 (72) 0 14 (45) 4 (13) 18 (58) 41 (65)
Surprised 0 11 (34) 3(9) 14 (44) 0 6 (19) 1(3) 7(23) 21 (33)
Neutral 7(22) 0 8 (25) 8 (25) 17 (55) 0 1(3) 1(3) 9 (14)
Sad 16 (50) 0 6 (19) 6 (19) 9(29) 0 5(16) 5 (16) 11 (17)
Angry 11 (34) 0 9 (28) 9(28) 15 (48) 0 3(10) 3(10) 12 (19)
Anxious 4 (13) 0 7(22) 7(22) 12 (39) 0 4 (13) 4 (13) 11 (17)
Revolted 10 (31) 0 8 (25) 8 (25) 13 (42) 0 7(23) 7(23) 15 (24)
Affect Recognition 7(22) 4 (13) 12 (38) 16 (50) 7(23) 7(23) 6 (19) 13 (42) 29 (46)
TASIT Part 11

Do 0 309 22 (69) 25 (78) 4 (13) 10 (32) 12 (39) 22 (71) 47 (75)
Say 4 (13) 2 (6) 16 (50) 18 (56) 7(23) 5(16) 6 (19) 11 (25) 29 (46)
Think 0 2 (6) 21 (66) 23 (72) 0 4 (13) 10 (32) 14 (45) 37 (59)
Cognitive Empathy 0 5(16) 17 (53) 22 (69) 0 10 (32) 6 (19) 16 (52) 38 (60)
Sincere 5 (16) 1(3) 2 (6) 3(9) 3(10) 4 (13) 5(16) 9 (29) 12 (19)
Simple Sarcasm 5 (16) 1(3) 20 (63) 21 (66) 7(23) 3(10) 6 (19) 9 (29) 30 (48)
Paradoxical Sarcasm 0 2 (6) 20 (63) 22 (69) 0 3(10) 12 (39) 15 (48) 37 (59)
Total Correct (Part 11) 3(9) 309 19 (59) 22 (69) 0 8 (26) 11 (35) 19 (61) 41 (65)

Note. This table presents the proportion of participants in each group, and overall, who had scores in the low average, borderline, impaired, and borderline + impaired

ranges on each measure.

2L ow Average: z-scores < -0.67
® Borderline: z-scores < -1.33

¢ Impaired: z-scores < -2.00
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Figure 7. 1 Mean Z-scores by Group
Mean Z-Scores for all Neuropsychological Measures by Group

Z-Scores
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Note. Line markers represent the mean z-score for each group; error bars represent the standard error for the mean z-score for each group. The red line marks z-score=
-1.33; scores below this are in the borderline and impaired range; the green line represents the normative mean (e.g., z-score= 0.00). FSIQ= Full scale 1Q; PRI=
perceptual reasoning index; VCI= verbal comprehension index; d = distractibility; Persev.= Perseverative; Pos.+Neg.= Positive emotions + negative emotions.
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7.3.3 Violence and Offending Proneness

Means, standard deviations, and ranges are presented in Table 7.9 for the HCR-20v3

categories for the inpatient sample and indicates that this sample had more historical risk

factors overall. A breakdown of the data for the sub-sample of community offenders who had

a completed LSI-R:SV can be found in Table 7.10. The items that were most common in the

low-risk group (e.g., 0-2 endorsed risk/need items) were having two or more prior convictions

and non-rewarding parental relationships, similarly, two or more prior convictions was almost

a common item in the medium risk group (e.g., 3-5 endorsed risk/need items), as well as

alcohol or drug problems associated with school or work. There were only n= 3 individuals in

the high-risk group (e.g., 6-8 endorsed risk/need items), however, 100% of them had five out

of the eight risk/need factors for future offending.

Table 7. 9 Descriptive Statistics for Inpatients on the HCR-20v3

HCR-20 Scores Mean SD Range
Historical 16.19 1.06 9-20
Clinical 6.78 3.02 1-11
Risk 5.87 2.36 1-10
Total 28.84 6.72 13-38

Note. Table represents the means, standard deviations (SD), and range
for scores on the Historical, Clinical, Risk Management-20,

version 3 (HCR-20v3).

Table 7. 10 Proportions of Endorsed Risk Factors by Level of Risk and Need on the LSI-R:SV

Level of Risk or Need

Low (n=7) Medium (n=8) High (n=23)
LSI-R:SV Item n % n % n %
Two or more prior convictions 3 43 7 87.5 3 100
Arrested younger than 16 0 0 2 25 3 100
Currently Unemployed 0 0 2 25 3 100
Some criminal friends 0 0 4 50 3 100
Alcohol or drug problems (school or work) 1 14 7 87.5 3 100
Psychological Assessment Indicated 1 14 2 25 1 33
Non-rewarding parental relationships 3 43 3 375 1 33
Attitudes or orientations supportive of crime 2 29 6 75 2 67

Note. N= 18 community offenders; LSI-R:SV= Level of Service Inventory-Revised: Screening Version.
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7.3.4 Follow-up Data

Inpatient Outcomes. During the prospective follow-up period, n= 2 patients displayed
violent behaviour (physical contact), one with n=7 recorded incidents, and the other with n=1
incident, and there were n=9 patients who displayed aggression (no contact), with incidents
ranging from 1-18 per patient. Retrospectively, n=5 patients displayed violent behaviour with
incidents ranging from 1-7, and n= 10 patients had incidents of aggression ranging from 1-7
recorded incidents (Table 7.11). Thus, the prospective base rate was 6% for violence, 28% for
aggression, and the retrospective base rate was 16% for violence, and 31% for aggression. All
violent incidents were coded using the Woodworth and Porter (2002) scale to determine
whether they were reactive or instrumental, however, all incidents during the follow-up

periods were reactive, thus, the analysis of reactive and instrumental violence was not possible.

Table 7. 11 Descriptive Statistics for Primary and Secondary Outcomes for Inpatients

Primary and Secondary Outcomes Mean SD Median Range
Frequency of Violence Prospective 0.04 0.21 0.00 0-1.16
Frequency of Violence Retrospective 0.07 0.22 0.00 0-1.16
Severity of Violence Prospective 0.35 0.64 0.00 0-2.50
Severity of Violence Retrospective 0.51 0.73 0.00 0-2.00
Frequency of Anger Prospective 0.31 0.77 0.00 0-3.00
Frequency of Anger Retrospective 0.15 0.33 0.00 0-1.16
Levels of Observation Prospective 1.14 0.26 1.00 1.00-2.00
Levels of Observation Retrospective 1.29 0.46 1.00 1.00-2.70
Days on Enhanced Levels Prospective 4.03 7.86 0.00 0.00-30.50
Days on Enhanced Levels Retrospective  5.90 9.00 0.00 0.00-30.50
Length of Admission® 33.06 35.91 18.69 2.21-162.08
Self-Reported Impulsivity 66.31 8.98 66.00 49.0-89.0

Note. This table presents the means, standard deviations (SD), median, and ranges for
outcomes in the inpatient sample.

3L ength of admission is in months.

Community Sample. Prospectively, n= 2 participants were violent, one time each, n=
2 were aggressive, n= 5 had incidents of antisocial behaviour (only n= 2 had more than one
offence), and n= 1 had a breach for missing a court-ordered curfew. Retrospectively, n= 13
were violent, n= 2 were aggressive, n= 8 had incidents of antisocial behaviour, and n= 6 had
breaches of their court ordered sentences (only n= 1 had more than one breach). The
prospective base rate was 7% for violence, 7% for aggression, 17% for antisocial behaviour,
and 3% for breaches. Retrospectively the base rate was 42% for violence, 6% for aggression,

25% for antisocial behaviour, and 19% for breaches. All violent incidents were coded using
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the Woodworth and Porter (2002) scale to determine whether they were reactive or
instrumental, however, all incidents during the follow-up periods were reactive, thus, the
analysis of reactive and instrumental violence was not possible. Table 7.12 presents data for

the continuous outcomes.

Table 7. 12 Descriptive Statistics for Primary and Secondary Outcomes

Primary and Secondary Outcomes Mean SD Median Range
Violence Severity Prospective 0.22 0.80 0.00 0-4
Violence Severity Retrospective 0.93 1.03 0.00 0-3
Self-Reported Impulsivity 70.97 8.80 72.00 52-99

7.3.5 Risk Factors for Cognitive Impairment and Violence

Data were examined to calculate the proportion of participants who had a risk factor
for cognitive impairment (e.g., one or more head injury, a head injury with LOC, and history
of alcohol/substance misuse in conjunction with one or more head injury). Overall, n= 50
(81%) of the entire sample reported having one or more head injury, n= 26 (42%) reported
having a head injury with LOC, and n= 18 (29%) had both a history of alcohol and/or
substance misuse and one or more head injury. During prospective follow-up, overall, n= 4
participants were physically violent (n= 2 in each group), and all four participants reported
having one or more head injury, n= 1 inpatient and n = 1 community participant reported a
head injury with LOC, and n= 1 inpatient reported one or more head injury, and a history of
substance and alcohol misuse. Retrospective violence was also analysed, as it had a higher
base rate in both samples (n= 5 inpatients and n= 13 community participants were violent).
Of the n= 18 violent participants, n= 13 (72%) reported one or more head injury, n= 9 (50%)
reported a head injury with LOC, and n= 2 (11%) reported both one or more head injury and
a history of substance and/or alcohol misuse. Despite postulations that participants with risk
factors for cognitive impairments would behave more violently, this data suggests that
although participants with head injuries accounted for a large proportion of the incidents
prospectively and retrospectively, a large proportion of individuals with these risk factors were

not violent.
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7.4

Feasibility Results

There were seven feasibility questions of interest for this study (listed below).

Answers to questions 1 and 2 were previously presented in Table 7.1. The battery took

approximately 1 hour and 40 minutes to complete in the inpatient sample, and 1 hour and 36

minutes in the community sample. Sixty-six percent of inpatients (n= 21) completed the

battery in two sessions, and 34% (n= 11) completed it in three sessions. Nine percent (n= 3)

of the community sample completed testing in two sessions, and 91% (n= 29) completed it in

one session. The rate of completion was 100% in both samples. Data on the tolerability of

measures is presented in Table 7.13, and the answer to feasibility question 7 is presented in
Table 7.14.

7.4.1 Feasibility Research Questions

1.

What percentage of potential participants were considered by their teams to lack the
capacity to consent to participate?

2. What percentage of eligible participants were successfully recruited?

3. How many minutes, and over how many sessions does the test battery take?

4. What is the rate of completion of each measure and the battery as a whole?

5. What are the reasons for non-completion of each measure or the battery as a whole?

6. How tolerable did the participants find each measure?

7. Are the proposed measures of cognitive impairment sufficiently sensitive and specific
to be associated with violence (inpatient and community) prospectively, and add
incremental validity?

Table 7. 13 Tolerability of Measures by Group
Inpatients Community
Measures Mean (SD) Median Mean (SD) Median
Wechsler Abbreviated Scale for Intelligence, version 2 5.2 (1.28) 5 5.19 (0.84) 5
Connors’ Continuous Performance Test, version 3 4.35(1.14) 4 4.19 (1.25) 4
Stroop Colour and Word Test 4.95 (1.09) 5 4.93 (0.99) 5
Modified Wisconsin Card Sorting Test 5.55 (0.99) 55 5.35(0.87) 5
lowa Gambling Task, Version 2 4.95 (1.19) 5 4.48 (1.29) 5
The Awareness of Social Inference Test 4.85 (1.34) 4 4.74 (1.21) 5
Full Battery 4.97 (1.18) 5 4.81 (1.16) 5

Note. Tolerability scores were as follows: 7= Extremely Pleasant; 6= Very Pleasant; 5= Pleasant; 4= Neutral; 3=
Unpleasant; 2= Very Unpleasant; 1= Extremely Unpleasant, Tolerability measure for reference (Appendix Q).

7.4.2 Sensitivity, Specificity, and Accuracy

Receiver Operating Characteristics (ROC) and area under the ROC curve (AUC) were

performed to examine the predictive performance of the neuropsychological measures. First,

ROC curve analysis was performed to obtain AUC values which represent the predictive

142



accuracy of the measures for the outcome. As the occurrence of violence is rare, observational
research often results in a low base rate of violent incidents, and as this method is independent
of the number of incidents (McDermott et al., 2008), it was deemed to be appropriate for the
current study. This statistic can identify the most accurate cut-off point on a measure and
provides an index of the sensitivity and specificity for this particular cut off point (Singh,
2013). Moreover, the AUC is frequently used in risk assessment literature, which will make
the current results more comparable across studies and easier to interpret. In this thesis, the
AUC was defined as the probability that a randomly selected participant who demonstrated
violent behaviour during a follow-up period, had a higher score on a risk factor (higher score
here indicates higher impairment) than a randomly selected non-violent offender. Further, as
there has been variability across the violence literature in the benchmarks used to interpret the
magnitudes of AUC values (Singh, 2013), AUC values > 0.70 were considered sufficient for
interpretation. It should be noted that AUC scores are less accurate in samples less than n=
200 (Hanczar et al., 2010; Singh, 2013), thus bootstrapping was performed to obtain the range
of effects in a larger sample. Point-biserial correlations were reported to denote the direction

of the association with the outcome.

To interpret sensitivity and specificity, research literature suggests that for a measure
to be useful, the sensitivity + specificity should be at least 1.5 where 1 indicates that the
measure is not useful, and 2 indicates that the measure is perfect (Power et al., 2013), however,
a low prevalence of the outcome may bias these findings. Thus, sufficient predictive accuracy
and sensitivity and specificity were operationalised as AUC values of > 0.70 and sensitivity +
specificity of 1.5 to 2, and to avoid bias, prospective and retrospective violence were both
analysed in both samples, as both samples had a low base rate of violence prospectively. Due
to low power, all findings should be interpreted cautiously (Singh, 2013). ROC analyses were
performed in R Studio using the ROCit (Khan & Brandenburger, 2014) and pROC packages
(Robin et al., 2011).

Inpatients. All results for this analysis are presented in Table 7.14. For prospective
violence, reasoning, inattention, response inhibition, and affect recognition all had AUC
values > 0.70. Sensitivity, or the proportion of correctly identified patients who were violent
during the follow-up period was 100% for reasoning, inattention, response inhibition, risk
taking, affect recognition and cognitive empathy, however, it should be noted that there were
only n= 2 patients (6%) who displayed physical violence during the follow-up, which may
have inflated the sensitivity, however, this was not the case for lack of insight. All measures

showed good sensitivity, though not all showed good specificity, however, as sensitivity
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predicts patients who were actually violent, sensitivity may be more important. Measures that
demonstrated high specificity, or the proportion of patients who were non-violent during the
follow-up and were correctly identified as so, were reasoning, response inhibition, affect
recognition, and lack of insight. The three measures which demonstrated the best sensitivity,
specificity, and accuracy were reasoning, response inhibition, and affect recognition. The cut-
off score represents the cut-off score for the measure where the sensitivity and specificity are
highest for predicting the outcome. Retrospective violence was also examined as there was a
higher prevalence (n=5; 16%). The same measures were analysed and demonstrated slightly
lower accuracy, and specificity and sensitivity, however, all measures had sufficient sensitivity
+ sensitivity except for inattention, response inhibition, response monitoring, and affect
recognition. Reasoning continued to be the measure with the highest sensitivity, specificity,
and accuracy. For both outcomes, the HCR-20 AUC scores, sensitivity, and specificity were
presented to examine the neuropsychological measures in comparison to a validated risk
assessment. In both outcomes, the HCR-20 demonstrated excellent scores in all three

performance measures.

Community. Like the inpatient sample, the prevalence of violent incidents
prospectively was n= 2 (6%) which may have introduced bias into the findings, however, only
inattention showed sufficient accuracy, sensitivity, and specificity. To investigate whether
these findings would be different with a higher base rate or prevalence rate, retrospective
violence was analysed as the prevalence was higher (n= 13; 42%). Although the base rate for
retrospective violence was more than 5 times that of the prospective violence, no AUC scores
reached a sufficient AUC value (e.g., AUC=.70), and no measures met the sufficient threshold
for sensitivity and specificity, thus, these measures may not be useful for predicting violence
in this sample (Table 7.15). Moreover, the bootstrapped confidence intervals for both
outcomes were wide, indicating uncertainty in the true effect sizes, further indicating that these
measures may not be useful for predicting violence in this population. The LSI-R:SV
performance scores demonstrated sufficient sensitivity and specificity for prospective
violence; however, the AUC value was under .70, and the 95% confidence intervals suggested
that the AUC would not be higher than .65 in a larger population. Retrospectively, the LSI-
R:SV had sufficient AUC value, but not sensitivity and specificity, although it was

approaching a sufficient value (sensitivity + specificity= 1.45).

Based on these findings, it appears that most of these measures are sufficiently
sensitive, however, they may be less specific, and less accurate, thus, in the case of a future

study, measures shown to have higher performance indicators for violent outcomes may need
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to be identified. As violence was the primary interest of the current study, AUC scores for

secondary outcomes were not explored.
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Table 7.14 Performance Indicators for Measures- Inpatient Sample

Violence Prospective Violence Retrospective
Measures ree AUC  95%Cl  Cut-off Sensitivity Specificity | r®™  AUC  95%ClI Cut-off  Sensitivity  Specificity
Reasoning -.26 .83 [.70, .97] 70 1.00 .83 -.38 0.79 [.62,.92] 81 1.00 .70
Inattention 25 .76 [.47,1.0] 59 1.00 .56 .20 0.68 [.41,.90] 59 .80 .59
Response Inhibition -.27 .86 [.73,.97] 42 1.00 .80 -17 0.66  [.41,.88] 50 1.00 41
Response Monitoring  -.16 .68  [.37,.96] 50 1.00 A7 -24 070  [45,.91] 51 1.00 44
Risk Taking .05 .63 [.38, .87] 45 1.00 A7 -.18 0.67 [.46, .85] 46 1.00 .56
Affect Recognition .26 .88 [.73,.97] 25 1.00 a7 -.33 0.70 [.39, .96] 18 .60 .88
Cognitive Empathy -08 .62  [.40,.82] 12 1.00 50 -28 074  [53,.91] 12 1.00 56
Lack of Insight .07 52 [.10, .93] 5 52 .80 44 0.78  [.48,.98] 5 .80 .89
HCR-20 24 .82 [.57,1.0] 33 1.00 .63 45 0.92 [.79,1.0] 33 .56 91

Note. Sensitivity and specificity are influenced by base rate and should be interpreted cautiously; r P>= Point biserial correlation; AUC= Area Under the Curve, 95%

Cl=95% bootstrapped confidence intervals with 1000 stratified samples.

Table 7.15 Performance Indicators for Measures- Community Sample

Violence Prospective Violence Retrospective
Measures ree AUC  95%Cl Cut-off Sensitivity ~ Specificity | r®® AUC  95% ClI Cut-off  Sensitivity ~ Specificity
Reasoning .03 53 [.07,.94] 106 .50 .85 22 62 [42, .81] 100 .38 .88
Inattention -.20 81  [67,.92] 48 1.00 .78 -14 .60 [.40, .82] 56 .84 .50
Response Inhibition .01 59 [22,.94] 55 .50 81 05 51 [.27,.70] 42 15 1.00
Response Monitoring  -.04 .56 [.24, .89] 62 1.00 .33 -22 61 [.38, .81] 59 77 .56
Risk Taking 12 68  [.46,.87] 46 1.00 A48 -25 .65 [.43, .83] 41 46 .83
Affect Recognition -13 .58 [.16, .96] 21 .50 .85 A1 52 [.31,.72] 27 15 1.00
Cognitive Empathy .06 56  [.26,.85] 12 1.00 18 28 .67 [.48, .87] 13 .69 .67
LSI-R:SV .07 62  [12,.65] 4 1.00 .56 -13 .68 [41, .91] 4 .75 .70

Note. Sensitivity and specificity are influenced by base rate and should be interpreted cautiously; r = Point biserial correlation; AUC= Area Under the Curve; 95%
Cl=95% bootstrapped confidence intervals with 1000 stratified samples, LSI-R:SV prospective had n=1 incident, and n= 17 participants.
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7.4.3 Incremental Validity

Incremental validity was examined in measures that achieved an AUC score of >.70. To
complete this, the independent variance (e.g., standardised residuals) of the neuropsychological
measure beyond that explained by the risk assessment was obtained by performing a series of
simple linear regression analyses where the risk assessment score was the independent variable,
and the neuropsychological measure was the dependent variable (Buffington-Vollum et al., 2002;
Edens et al., 2006). ROC analyses were then performed using the standardised residuals, and the
AUC value was used to assess the predictive validity of neuropsychological measures for violent
outcomes independent of the influence of the HCR-20 or LSI-R:SV (i.e., incremental validity), if
the AUC remained >.70, it was deemed to have the ability to add incremental variance to the risk
assessment. As both samples had a low base rate of prospective violence, to avoid potential bias
due to low power, retrospective violence was also explored. The results for the inpatient sample
demonstrated that after controlling for the HCR-20, all measures maintained sufficient accuracy
for prospective violence, though, the high AUC values accompanied by perfect sensitivity and
high specificity implies that these numbers are likely to be skewed based on the low base rate,
and therefore, low power. For retrospective violence, only lack of insight maintained a sufficient
AUC value, and sufficient sensitivity and specificity. In the community sample, only inattention
was examined for prospective violence and resulted in sufficient performance indicators, AUC=
0.81, 95% CI [.62, 1.0]; sensitivity= 1.0; and specificity= 0.81, this finding is also likely to be
skewed due to low power. Inpatient results are presented in Table 7.16.

Table 7.16 Performance Indicators for Incremental Validity for Inpatients

Inpatients
Measures AUC 95% CI Sensitivity ~ Specificity
Prospective Violence
Reasoning .73 [.57,.90] 1.00 .70
Inattention 72 [.40, 1.0] 1.00 .50
Response Inhibition .84 [.70, .97] 1.00 .80
Affect Recognition .93 [.80, 1.0] 1.00 .87
Retrospective Violence
Reasoning .59 [.36, .81] 1.00 .33
Inattention .59 [.28, .87] .80 .52
Response Monitoring .60 [.34, .84] 1.00 .33
Affect Recognition .66 [.34, .96] .60 .89
Cognitive Empathy .61 [.39, .81] 1.00 .33
Lack of Insight .70 [.35, .96] .80 .85
Note. 95% Cl= 95% bootstrapped confidence intervals with 1000 stratified
samples.
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8 Assessing the Cognitive Contributors to Violence:

Part Il

Chapter Preface

This chapter presents the findings for all primary, secondary, and exploratory analyses
for each sample, and completes the results for this study. The discussion and conclusion for the
current study are presented in the following chapter (Chapter 9).

8.1 Primary and Secondary Findings

8.1.1 Power Calculation

A power calculation was performed using G*Power 3.1 (Faul et al., 2007), and to detect
a medium effect size with 80% power and alpha set at 0.05 in a sample of n=32, a maximum of
two predictors can be examined at one time, and to examine two predictors in the community
group with the same power, a large effect size can be detected. Due to the small sample size, and
the assumption that all data represented meaningful information about the sample, the
transformation of data and the removal of outliers were not performed. To account for the small
sample, and the possibility of violated assumptions, pre-planned non-parametric bootstrapping
was performed for all analyses using n= 1,000 replacement samples. Non-parametric
bootstrapping does not make any assumptions about the distribution of the data making it a viable
alternative to transforming data, especially in smaller samples, and gives a robust estimation of
confidence intervals of the wider population, based on the current sample (e.g., Mooney & Duval,
1994). All bootstrapping was conducted to find bias-corrected and accelerated (BCa) confidence
intervals, and regressions were bootstrapped using the case method, rather than the residual
method, as the residual method is only valid if the original model meets all the assumptions of
regression first. Additionally, due to the pilot and feasibility nature of the study, the researcher
was looking for indicators that a larger, future study would be warranted, and variables which
explain the data, rather than predict. Significance of findings was assumed when the 95%
confidence intervals did not cross zero, and when they did not cross 1 for odds ratios. R? was
interpreted as small (0.02), medium (0.13), large, (0.26) (Cohen, 1988), and odds ratios were
interpreted as small (1.68; 0.60), medium (3.47; 0.29), large (6.71; 0.15) (Chen et al., 2010).

Covariates, including, symptom severity (inpatients only), number of head injuries self-
reported, number of head injuries with a loss of consciousness, severity of TBI, and history of

substance and alcohol misuse were separately controlled for, as there was not enough power to

148



investigate them cumulatively. Hypotheses were made prior to data analysis and were published
in a protocol (e.g., Janes et al., 2021). Inattention and response inhibition were chosen as the two
main variables to be used to investigate our hypotheses, as inattention was significantly associated
with violence in the meta-analysis, and response inhibition was consistently the top ranked risk
factor from the Delphi study. Lack of insight and impulsivity, which were also significant in the
meta-analysis were not chosen for primary hypotheses as both are already risk factors on existing

risk measures.

8.1.2 Primary Hypothesis 1. Performance on measures of inattention and
response inhibition will explain the variance in prospective violent

incidents/offences, over, and above traditional risk assessments.

Operational Definitions:

e Inattention: This was operationalised as the number of omissions on the CPT, where
higher scores are indicative of higher impairments. It was expected that higher scores
would be associated with increased violent incidents and increased violence severity.

e Response Inhibition: This was operationalised as the Interference score on the Stroop,
where lower scores are indicative as higher impairments. It was expected that lower
scores would be associated with increased violent incidents and increased violence
severity.

e HCR-20: The HCR-20 is operationalised as the HCR-20 total score collected from
patient files at baseline for the inpatient sample.

e LSI-R:SV: The LSI-R:SV is operationalised as the number of risk/needs factors on the
measure and was collected at baseline for a subset of community participants (n=18),
however, n= 2 community participants were missing prospective outcome data, and n=1
of those two participants was in the subset of participants who had a completed LSI-
R:SV, and there was only one data point, thus, this analysis could not be performed on
the community sample.

e Prospective Violent Incidents: Violent incidents were the mean number of physically
violent incidents that were recorded during the prospective 6-month follow-up period.

e Prospective Violence Severity: Violence severity was operationalised as the mean
severity, coded using the Violence Rating Scale (Robertson et al., 1987) of all the
aggressive and physically violent incidents that were recorded over the prospective

follow-up period.
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Analysis. To investigate this hypothesis, it was planned that the mean number of
physically violent incidents (prospectively) would be used as the outcome, however, there was a
low base rate where only n= 2 (6%) community participants exhibited this behaviour during the
follow-up period, resulting in naturally binary data. Due to the low base rate, prospective violence
severity was used to investigate this hypothesis in the community sample, and both outcomes
were analysed in the inpatient sample. First zero-order correlations were examined to detect
collinearity among variables, next, hierarchical regressions were performed to control for the risk
assessment, using two separate linear regression models, which were then compared using an
ANOVA. First, a model with the risk assessment only was built to find the amount of individual
variance it explained in the outcome, and subsequently a second model was built to include the
risk assessment, response inhibition, and inattention to obtain the proportion of variance that
response inhibition and inattention explain in the outcome when controlling for the risk
assessment. The rationale for this analysis was that if response inhibition and inattention remained
significant after controlling for the risk assessment, it would indicate that they can add incremental
validity to the risk assessment and may be useful for increasing their predictive performance. To
find the proportion of variance explained after controlling for the risk assessment (delta R?), the
R? value (proportion of explained variance) from model 2 was subtracted from the R? value from
model 1 (the model examining the risk assessment alone). An ANOVA was then performed to
obtain the F-change statistic, and to indicate whether the additional explained variance was

significant.

Results: Inpatient Sample. No variables indicated problems with collinearity (Appendix
R). Table 8.1 presents the results of the regressions for the inpatient sample, however, models for
both outcomes suggest that the addition of measures of inattention and response inhibition to the
HCR-20 did not significantly increase the variance explained and only explained an additional
11% and 2%, respectively, both small effect sizes. The bootstrapped confidence intervals did not
indicate that these findings would be significant in a larger population, as all crossed the null line.
For the mean frequency of violence, the model for the HCR-20 only was not significant (F (1,
30)= 0.62, p= .44), and neither was the full model (F (3,28)= 1.47, p= .24), and the F-change
statistic (F (2, 28)=0.15, p=.15), further confirmed the non-significant findings. Similar findings
emerged for the violence severity outcome. For the HCR-20 alone, the F-test was F (1, 30)= 1.86,
p= .18, and for model 2, F (3, 28)= .77, p= 0.52. The adjusted R-squared value decreased from
adj. R?= .03 in model 1 to adj. R?=-.02 in model two, indicating that the addition of the cognitive
measures decreased the overall fit of the model. The ANOVA indicated that the F-change statistic
was not significant (F (2, 28)= 0.26, p= .77). Durban-Watson was 2.16 and 2.25 respectively,

indicating no problems with autocorrelation, tolerance and VIF were both in range for both
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outcomes, and there were no multivariate outliers. However, the standardized residuals were not
normal for both outcomes, and the mean frequency outcome was highly skewed, thus
interpretation of the bootstrapped confidence intervals are likely to be more valid than the model
estimates. Based on these finding, Hypothesis 1 was not supported by the data in the inpatient

sample.

Table 8. 1 Results for Inpatients with Mean Frequency and Mean Severity of Prospective Violence

Variable B 95% BCa Cl B 95% BCaCl  sr? Fit Difference

Mean Frequency of Violence

(Intercept) -0.08 [-0.43, 0.00]
HCR-20 0.00 [0.00,0.02] 0.14 [0.050.26] .02
R? =.02
95% CI [.00, .05]
(Intercept) -0.07 [-1.37,0.09]

HCR-20 000 [-0.00,001] 004 [-0.17,029] .00

Inattention 0.00 [-0.00,0.02] 0.29 [-0.15,0.65] .08
Response
Inhibition -0.00 [-0.03,0.00] -0.11 [-0.27,0.14] .01
R? =.13
BCa CI [.00, .20] AR? =11

Mean Severity of Violence

(Intercept) -0.31 [-1.39, 0.63]

HCR-20 0.02 [-0.01,0.06] 0.24 [-0.18,0.50] .06

R? =.059
95% CI [.00, .27]

(Intercept) 0.47 [-1.20, 3.07]

HCR-20 0.02 [-0.01,0.06] 0.24 [-0.17,0.49] .06

Inattention -0.00  [-0.02,0.01] -0.10 [-0.35,0.29] .01

Response
Inhibition -0.01 [-0.06,0.02] -0.11 [-0.35,0.22] .01
R? =.076
BCaCI[.00,.20] AR? =.017

Note. B= Unstandardised Beta, 95% BCa Cl= bias corrected and accelerated (BCa) bootstrapped confidence

intervals for Unstandardised Beta (1,000 replicates); p= Standardised Beta, 95% BCa Cl= BCa bootstrapped

confidence intervals for standardised Beta; BCa CI for R?= 95% BCa bootstrapped confidence intervals, sr’=
semi-partial correlation squared.

Results: Community Sample. Zero-order correlations showed no signs of collinearity
(Appendix T). Results of the regression (Table 8.2) showed that the addition of measures of
inattention and response inhibition added approximately 5% of variance to the LSI-R:SV, a small
effect size. There were no indications of autocorrelation (Durbin-Watson= 2.3), multicollinearity,

or multivariate outliers, however, the residuals were not normal even after bootstrapping, thus
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findings are likely to be biased. Bootstrapped confidence intervals for the model estimates and R?

did not indicate that these results would reach significance in a larger population. Neither model
was significant (LSI-R:SV only model (F (1, 15)= 0.08, p=.78; model 2: (F (3, 13)= 0.28, p=

.84), nor was the F-change statistic (F (2, 13) = 0.37, p=.69).

Table 8. 2 Results for Community Sample with Prospective Violence Severity

Variable B BCa 95% ClI s BCa 95% CI sr? Fit Difference
(Intercept) 0.04 [-0.19, 0.64]
LSI-R:SV 0.01 [0.00, 0.25] 0.07 [-0.17, 0.24] .00
R?2 =.01
95% CI [.00, .06]
(Intercept)  -0.15 [-3.41, 0.35]
LSI-R:SV 0.02 [-0.01, 0.19] 0.08 [-0.28, 0.34] .01
Inattention ~ -0.0C [-0.02,0.00] -0.18 [-0.34, 0.11] .03
Response
Inhibition 0.01 [0.00, 0.08] 0.15 [-0.14, 0.41] .02
R? =.06
95% CI[.02,.11] AR? =.05

Note. B= Unstandardised Beta, 95% BCa Cl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1,000 replicates); f= Standardised Beta, 95% BCa Cl= BCa bootstrapped
confidence intervals for standardised Beta; BCa CI for R?=95% BCa bootstrapped confidence intervals, sr’=
semi-partial correlation squared.

The following set of hypotheses investigated secondary outcomes, namely, prospective

perceived risk which included length of admission in secure settings at the time of consent, mean

level of observation, and mean number of days on elevated levels of observation over the 6-month

follow-up period in inpatients only, followed by aggression, impulsivity, and retrospective

outcomes in both samples.

8.1.3 Secondary Hypothesis 1. Performance on measures of inattention

and response inhibition will explain the variance in perceived risk-

Inpatient sample only.

Operational Definitions: Secondary Hypothesis 1

e Length of Admission: This variable is operationalised as the length of admission in

months that the patient has been in a secure setting at the time of consent.

e Prospective Mean Level of Observation: Level of observation was operationalised by

the mean level of observation that the inpatients were on over the 6-month follow-up

periods. Levels of observation are indicative of risk, where, as levels of observation

increase, often patient privileges are revoked until they are on a decreased level.
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e Prospective Mean Days on Enhanced Levels: Mean days on enhanced levels is
operationalised by the mean number of days that a patient was on enhanced levels of
observation as a measure of perceived risk.

Analysis and Results: Secondary Hypothesis 1. Zero-order correlations were first
examined, and then multiple linear regressions were performed where independent variables were
entered simultaneously. Correlations indicated no problems, and the only significant correlation
found was between mean level of observations and mean days on elevated levels, which was
expected (r= 1.00). The results of the regressions (Table 8.3) did not support the hypothesis for
any of the perceived risk outcomes, and all effect sizes were small. The F-tests for the regressions

were as follows,

1. Length of admission: (F (2, 29) = 0.41, p= .67)
2. Level of observation: (F (2, 29) = 0.72, p=.49)
3. Days on enhanced levels: (F (2, 29) = 0.61, p= .55).

All models met model assumptions except for normality, however, bootstrapping improved this.

Table 8.3 Results for Prospective Perceived Risk in Inpatients

Variable B BCa 95% ClI B BCa9%Cl  sr? Fit
Length of Admission
(Intercept) 71.74  [-34.46,199.47]
Inattention -0.41 [-1.11, 0.23] -0.16  [-0.34,0.42] .03
Response
InhiFt))ition -0.31 [-2.76, 1.81] -0.05 [-0.36, 0.39] .00
R? =.027

BCa CI [.00, .09]

Mean Level of Observation

(Intercept) 1.68**  [1.07, 2.78]

Inattention -0.00 [-0.01, 0.00] -0.16 [-0.41,0.04] .02
Response

Inhibition -0.01 [-0.02, 0.00] -0.18 [-0.42,0.76] .03

R? =.048
BCa CI [.00, .16]

Mean Days on Levels

(Intercept) 19.38 [1.02, 53.32]

Inattention -0.08 [-0.29, 0.03] -0.14  [-0.38,0.09] .02
Response

Inhibition -0.23 [-0.76, 0.05] -0.17  [-0.04, 0.07] .03

R? =.041
BCa CI [.00, .23]

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence

intervals for Unstandardised Beta (1,000 replicates); B= Standardised Beta, BCa 95% CIl= BCa bootstrapped

confidence intervals for standardised Beta; BCa CI for R?=95% BCa bootstrapped confidence intervals, sr’=
semi-partial correlation squared.

* indicates p < .05.

** indicates p < .01.
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8.1.4 Secondary Hypothesis 2. Performance on measures of inattention
and response inhibition will explain the variance in, or will be associated

with, prospective anger provoked incidents.

Operational Definitions:

e Anger. Anger was operationalised as the mean number non-contact incidents, namely,
verbal aggression, damage to property, and intimidating behaviours, over the 6-month
follow-up periods. In the inpatient sample, there were sufficient data to use anger as a
continuous variable, however, in the community sample, the data were naturally binary,
and there were only two incidents, thus anger could not be analysed in the community
sample.

Analysis. A multiple linear regression was performed to examine the hypothesis in the
inpatient sample, where both independent variables were entered simultaneously. Normality was

violated, though it was corrected following bootstrapping.

Results. Inattention and response inhibition explained 3% of the variance in anger (F (2,
29) = 0.49, p=.61) in the inpatient sample, and the 95% confidence intervals did not indicate that
in a larger population these results would differ (Table 8.4). The findings do not indicate that that

these variables are important indicators of anger in this sample.

Table 8.4 Results for Prospective Anger in Inpatients

Variable B BCa 95% ClI B BCa9%Cl  sr? Fit
(Intercept) 0.49 [-1.19, 3.31]
Inattention 0.01 [-0.01, 0.04] 0.13  [-0.20, 0.54] .02
Response
Inhibition -0.01 [-0.07, 0.01] -0.10  [-0.35,0.18] .01
R? =.033

BCa CI [.00, .16]

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1,000 replicates); B= Standardised Beta, BCa 95% Cl= BCa bootstrapped
confidence intervals for standardised Beta; BCa CI for R?= 95% BCa bootstrapped confidence intervals, sr’=
semi-partial correlation squared.
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8.1.5 Secondary Hypothesis 3: Performance on measures of inattention

and response inhibition will explain the variance in impulsivity.

Operational Definitions:

o Impulsivity. Impulsivity is operationalised by the total score on the BIS-11

guestionnaire. The BIS-11 is a 30 item self-report measure of impulsivity and was used

as a proxy for violence in the current study. As impulsivity is already a well-established

risk factor for violence, it was posited that measures which explain the variance in

impulsivity, may also explain the variance in violence. The BIS-11 was administered to

all participants in both samples at baseline.

Analysis and Results: Multiple linear regressions were performed for both samples, with

both independent variables entered simultaneously. In the inpatient sample, measures of

inattention and response inhibition explained 7% of the variance in self-reported impulsivity (F

(2,29) =1.72, p=.32), a small effect size. The model for the community offenders explained 15%

of the variance, a medium effect size, and inattention emerged as a potentially important

explanatory variable for self-reported impulsivity (F (2, 28) = 2.56, p=.09). Further, inattention

was in the expected direction indicating that as inattention increased, impulsivity also increased

(Table 8.5). All model assumptions were met for both samples. The hypothesis was partially

supported in the community sample.

Table 8. 5 Results for Self-Reported Impulsivity in Both Sample

Variable B BCa 95% ClI s BCa95% Cl  sr? Fit
Forensic Inpatients
(Intercept) 49.41**  [13.75, 84.17]
Inattention -0.02 [-0.27,0.11] -0.03 [-0.29,0.21] .00
Response Inhibition 0.39 [-0.18, 1.69] 0.26  [-0.24,0.55] .07
R? =.075

95% CI [.00, .30]

Community Offenders

(Intercept) 71.73*** [39.94, 100.60]
Inattention 0.18* [0.04, 0.49] 0.33 [0.00, 0.62] A1
Response Inhibition -0.22 [-0.78, 0.36] -0.17  [-0.59, 0.27] .03

R2 =.15
BCa CI [.10, .41]

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1,000 replicates); B= Standardised Beta, BCa 95% Cl= BCa bootstrapped
confidence intervals for standardised Beta; BCa CI for R?= BCa 95% bootstrapped confidence intervals, sr’=

semi-partial correlation squared.
* indicates p < .05.

** indicates p < .01.
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8.1.6 Secondary Hypothesis 4: Performance on measures of inattention
and response inhibition will explain the variance in retrospective violent

incidents, over and above the HCR-20 (Inpatients).

Operational Definitions: Secondary Hypothesis 4

e Retrospective Violent Incidents: Violent incidents were the mean number of physically
violent incidents that were recorded during the retrospective 6-month follow-up period
(6- month period before consent).

o Retrospective Violence Severity: Violence severity was operationalised as the mean
severity, coded using the Violence Rating Scale (Robertson et al., 1987) of all the
aggressive and physically violent incidents that were recorded over the retrospective
follow-up period.

Analysis: Secondary Hypothesis 4. Hierarchical regressions were performed using two
separate linear regression models, which were then compared using an ANOVA. The procedures

were mirrored from the same analysis with prospective outcomes in the primary hypothesis.

Results: Secondary Hypothesis 4- Inpatient sample only. There were n= 5 inpatients
who displayed physical violence during the retrospective follow-up period, ranging from 1-7
incidents per patient. The results in Table 8.6 show that the HCR-20 explained 8% of the variance
in the mean frequency of physically violent incidents retrospectively (F (1, 20) = 2.55, p=.12),
however the addition of inattention and response inhibition explained only an additional 0.6% (F
(3, 28) = 0.86, p= .47), and the F-change statistic was not significant (F (2, 28) = 0.08, p= .92).
When violence severity (retrospective) was analysed, the HCR-20 explained a significant
proportion of the variance with a large effect size (F (1, 30) = 14.88, p <.001), however, the
addition of inattention and response inhibition explained only 2% of variance when the HCR-20
was controlled for (F (3, 28) = 5.03, p=.01). The F-change statistic was not significant (F (2, 28)
= 0.40, p= .67). Thus, Secondary Hypothesis 4 was not supported by these findings. Further,
adjusted R? decreased when the cognitive measures were added, indicating that their addition

decreased the model fit.
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Table 8. 6 Results for Retrospective Outcomes in Inpatients

Variable B BCa 95% ClI s BCa 95% ClI sr? Fit Difference
Mean Frequency of Violence
(Intercept) -0.19 [-0.45, -0.06]
HCR-20 0.01 [0.00, 0.02] 0.28 [0.13,0.49] .08
R? =.078
95% CI [.02, .23]
(Intercept) -0.32 [-1.59, 0.03]
HCR-20 0.01 [0.00, 0.02] 0.26  [0.09, 0.49] .07
Inattention ~ 0.00 [-0.00, 0.01] 0.07 [-0.28, 0.30] .00
mﬁ%‘l’g(ﬁi 000  [0.01,002] 004 [-0.22029] .00
R? =0.084
BCaCl[.02,.17]7 AR? =.006
Mean Severity of Violence
(Intercept) -1.28*  [-2.24,-0.62]
HCR-20 0.06** [0.03,0.09] 0.58 [0.36,0.73] .33
R? = .332**
95% CI [.10, .52]
(Intercept) -0.34 [-2.55, 1.71]
HCR-20 0.06** [0.03,0.09] 0.54 [0.32,0.75] .29
Inattention ~ -0.00 [-0.02, 0.01] -0.04 [-0.33,0.23] .00
ﬁ%?t?éi 002  [0.05002] -0.14 [-0.38013] .02

R? =.350**

BCaCI[09, 52] AR? =.018

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1,000 replicates); B= Standardised Beta, BCa 95% Cl= BCa bootstrapped
confidence intervals for standardised Beta; BCa CI for R?= BCa 95% bootstrapped confidence intervals, sr’=

semi-partial correlation squared.
* indicates p < .05.
** indicates p <.01.

8.1.7 Secondary Hypothesis 5. Performance on measures of inattention

and response inhibition will demonstrate incremental validity over and

above the LSI-R:SV, for retrospective violent incidents and violence

severity.

Operational Definitions: Secondary Hypothesis 5

e Retrospective Violent Incidents: Violent incidents were naturally binary in the

community sample; thus, violent incidents were coded as 1, and non-violent incidents

were coded as 0.

157



e Retrospective Violence Severity: The operational definition for violence severity in

Secondary Hypothesis 4 was maintained for this analysis.

Analysis: Secondary Hypothesis 5. To analyse the binary outcome, a hierarchical logistic
regression was performed. A procedure similar to that used for the linear hierarchical regression
was used, where a model containing only the risk assessment was entered first, and then all
variables were entered together. An ANOVA was performed to determine whether the addition
of the variables significantly improved the model fit. To examine the continuous outcome, a linear
hierarchical regression was performed using the same procedures as were employed for

Secondary Hypothesis 4.

Results: Secondary Hypothesis 5. There was n=8 retrospective violent incidents. The
results for the logistic regression examining secondary hypothesis 5 are presented in Table 8.7.
The model examining only the LSI-R:SV was not significant (2 (1) = 2.23, p=.14), and neither
was the model with all the variables (y? (3) = 3.14, p=.37). Further, the addition of the cognitive
measures to the model did not significantly improve it (y* (2) = 0.90, p=.63). All assumptions
were met for the logistic regression. All odds ratios were small in magnitude and pseudo R? were

also small suggesting that the model does not explain the data well.

The results for the linear regression examining violence severity can be found in Table
8.8. Neither the first model (F (1, 16) = 1.24, p=.28) or the second model with all predictors (F
(3, 14) = 0.62, p= .61), were significant. Similarly, the addition of the cognitive measures did not
improve the model (F (2, 15)= 0.36, p=.70), and explained only an additional 5% of the variance
in the outcome. Effect sizes were small, and the findings do not support the hypothesis.

Table 8. 7 Results for Retrospective Violent Incidents in the Community Sample

Variable Estimate BCa95%Cl OR BCa 95% ClI Fit
(Intercept) 1.26 [-1.24, 5.00]
LSI-R:SV -0.43 [-1.32,0.37] 0.65 [0.26, 1.45]
Pseudo R? =.09
(Intercept) -3.06 [-42.92, 41.33]
LSI-R:SV -0.43 [-13.58, 0.61] 0.65 [0.00, 1.89]
Inattention 0.01 [-0.67, 0.37] 1.02 [0.51, 1.45]
Response Inhibition 0.07 [-4.13, 0.36] 1.07 [0.02, 1.44]

Pseudo R? =.13
Note. BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence intervals for the model
estimate (1,000 replicates); OR= Odds Ratio, BCa 95% Cl= BCa bootstrapped confidence intervals for the
odds ratio, Pseudo-R?= McFadden’s Pseudo-R2.
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Table 8.8 Results for Retrospective Violence Severity in the Community Sample (n=18).

BCa 95% ,
Sr

Variable B BCa 95% ClI s Cl Fit Difference
(Intercept) 1.57* [0.36, 2.43]
LSI-R:SV -0.16 [-0.34,0.22] -0.27 [-0.67, 0.33] .07
R? =.07
95% CI [.00, .38]
(Intercept) -0.34 [-4.38,4.91]
LSI-R:SV -0.15 [-0.37,0.24] -0.19 [-0.69, 0.25] .07
Inattention 0.00 [-0.06, 0.03] 0.01 [-0.42, 0.54] .00
Response

Inhibition 0.03 [-0.08,0.07] 0.01 [-0.25, 0.49] .04

R? =.12
BCaCI[.00,.29] AR? =.05

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1,000 replicates); f= Standardised Beta, 5 95% Cl= Bca bootstrapped
confidence intervals for standardised Beta; BCa CI for R?= 95% Bca bootstrapped confidence intervals, sr>=
semi-partial correlation squared.

8.1.8 Secondary Hypothesis 6. Performance on measures of inattention
and response inhibition will explain the variance in retrospective

perceived risk- Inpatient sample only.

Operational Definitions: Secondary Hypothesis 6

e Retrospective Mean Level of Observation: Level of observation was operationalised
by the mean level of observation that the inpatients were on over the retrospective 6-
month follow-up period.

e Retrospective Mean Days on Enhanced Levels: Mean days on enhanced levels is
operationalised by the mean number of days that a patient was on enhanced levels of
observation retrospectively as a measure of perceived risk.

Analysis and Results: Secondary Hypothesis 6. Multiple linear regressions were
performed for both outcomes, and both independent variables were entered simultaneously. The
results are presented in Table 8.9. The assumption of normality was violated, but was corrected
following bootstrapping, all other assumptions were met. Inattention and response inhibition
explained 8% of the variance in mean level of observations (F (2, 29) = 1.17, p=.33), and 11%
in mean number of days on elevated levels (F (2, 29) = 1.80, p=.18), both small effect sizes. The
confidence intervals for response inhibition in the second model indicated that in a larger
population, it may be an important explanatory variable for the number of days a person was on

elevated levels of observation, however, they are wide suggesting uncertainty in the true
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estimates.

Table 8.9 Results for Retrospective Perceived Risk for Inpatients

Variable B BCa 95% CI B BCa 95% CI sr? Fit
Mean Level of Observation
(Intercept) 1.89**  [0.59, 2.89]
Inattention 0.00 [-0.01, 0.02] 0.10 [-0.41, 0.04] .01
Response
InhiFl))ition -0.02 [-0.04, 0.00] -0.22  [-0.42,0.76] .05
R? =.075

BCa CI [.00, .28]

Mean Days on Levels

(Intercept) 2194  [-3.27,45.59]

Inattention 0.07  [-0.12,0.40] 0.10  [-0.22, 0.46] .01
Response -

Inhibition -0.42* [-0.88, -0.05] -0.28  [-0.53,-0.01] .08

R? =.11
BCaCl [.01, .36]

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence

intervals for Unstandardised Beta (1,000 replicates); f= Standardised Beta, BCa 95% Cl= BCa bootstrapped

confidence intervals for standardised Beta; BCa CI for R?= 95% BCa bootstrapped confidence intervals, sr’=
semi-partial correlation squared.

8.1.9 Secondary Hypothesis 7. Performance on measures of inattention
and response inhibition will explain the variance in retrospective anger

provoked incidents.

Operational Definitions:

e Retrospective Anger: Aggression was operationalised as the mean number non-contact
incidents, namely, verbal aggression, damage to property, and intimidating behaviours,
over the retrospective 6-month follow-up period. In the inpatient sample, there were
sufficient data to use aggression as a continuous variable, however, in the community
sample, the data were naturally binary, and only had two incidents, thus, this analysis
could not be performed for the community sample.

Analysis. A multiple linear regression was used to analyse aggression retrospectively for
the inpatient sample. Bootstrapping was employed to account for violated assumptions of
normality. A logistic regression was used to examine the association between inattention and
response inhibition and aggression, retrospectively in the community sample. All model

assumptions were met.
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Results. Inattention and response inhibition explained 6% of the variance in the inpatient
sample (Table 8.10) a small effect size, (F (2, 29) = 0.89, p= .42). The hypothesis was not
supported, and the spread of the confidence intervals suggests that these findings would not differ

in a larger sample.

Table 8.10 Results Mean Frequency of Retrospective Anger in Inpatients

Variable B BCa 95% ClI s BCa 95% ClI sr? Fit
(Intercept) -0.01 [-0.96, 0.67]
Inattention 0.00 [-0.0,0.02] 0.22  [-0.13,0.58] .05
Response Inhibition -0.00 [-0.02,0.01] -0.05 [-0.32,0.19] .00
R? =.058

BCa CI [.00, .34]

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped
confidence intervals for Unstandardised Beta (1,000 replicates); = Standardised Beta, BCa 95% Cl= BCa
bootstrapped confidence intervals for standardised Beta; BCa CI for R?= 95% BCa bootstrapped
confidence intervals, sr= semi-partial correlation squared.

8.2 Exploratory Analyses

Operational Definitions: Exploratory Analyses for the Inpatient Sample

o Affect Recognition: Affect recognition was operationalised as the total correctly
identified positive and negative emotions on the TASIT. The TASIT is a measure of
social cognition where participants watch a series of vignettes of individuals expressing
certain emotions. Immediately following the vignette, the participant is asked to identify
the emotion that the actor was displaying. All emotions are listed on a series of cue-cards,
each one presenting the same emotions in a different order.

o Positive Affect Recognition: Positive affect recognition is operationalised as the total
number of correctly identified positive emotions on the TASIT.

e Negative Affect Recognition: Negative affect recognition is operationalised as the total
number of correctly identified Negative emotions on the TASIT.

o Lack of Insight: Lack of insight is operationalised as the total score from the lack of
insight and judgement scale on the PANSS. The PANSS is a clinical rating scale that
follows a structured interview that is routinely administered on a 6-monthly basis at the
State Hospital. N= 4 inpatients had a recently completed PANSS, which were recorded
from their electronic medical records, however, the researcher administered the

remaining n= 28 at the time of baseline testing.
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e Prospective Violence Severity: Prospective Violence severity was used as the dependent

variable, as the main aims of the study are to explain prospective violent outcomes.

Analyses. Several exploratory analyses were undertaken to find a combination of
neuropsychological measures which may explain the variance in prospective outcomes. Due to
the number of independent variables, and to avoid multiple testing, a best subsets regression was
used to identify up to two independent variables which explain the outcomes best. The best
subsets regression is a type of stepwise analysis and is a regression model selection approach that
involves testing all possible combinations of the independent variables, and then selects the best
model according to statistical criteria (Kassambara, 2017). To perform this analysis, a subset of
the data was created, and the function regsubsets() in the leaps package in R Studio was used
(Lumley, 2020). A model was built using the function with prospective violence severity as the
dependent variable, and no independent variables, and a maximum of two variables to be included
in the model was specified. Zero-order correlations gave no indications of multicollinearity. Next,
multiple linear regressions were performed and both independent variables were entered
simultaneously. A hierarchical regression was then performed to examine whether the two
variables explain the variance in violence severity over and above the HCR-20 and demonstrate
incremental validity. Bootstrapping corrected the violated assumptions of normality in both
models (Appendix W).

Results. The best subsets regression identified lack of insight and affect recognition as
important variables and resulted in a significant regression model (F (2, 29) = 4.05, p=.03) where
both variables individually explained a significant proportion of the variance, and 22% of the
variance overall, a medium effect size (Table 8.11). Adjusted R?= .16 suggesting that the model
would explain slightly less variance in a population, as opposed to the current sample. The results
of the hierarchical regression are presented in Table 8.12 and show that the model explained the
variance in violence severity over and above the HCR-20 (F (3, 28) = 3.02, p=.04), though lack
of insight was no longer significant in the presence of the HCR-20. Once the two variables were
added to the regression with the HCR-20, they explained an additional 18% of variance in the
outcome, a medium effect size (F (2, 29) = 3.45, p=.04). Adjusted R? for the HCR-20 only model
was .03, and was .16 for the full model, indicating that in a population, the addition of affect
recognition and insight to the HCR-20 would explain an additional 13% of the variance in

violence severity.
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Table 8. 11 Exploratory Regression for Prospective Violence Severity in Inpatients

Variable B B 95% ClI B S 95% ClI sr? Fit

(Intercept) -1.27*  [-3.55, -0.03]
Affect Recognition 0.06*  [0.01, 0.14] 0.35 [0.00, 0.59] .18
Lack of Insight 0.17*  [0.03,0.39] 0.41  [0.02, 0.70] 10

R2 = 20%
95% CI [.01, .50]

Note. B= Unstandardised Beta, B 95% CIl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1,000 replicates); f= Standardised Beta, 5 95% Cl= BCa bootstrapped
confidence intervals for standardised Beta; 95% CI for R?= BCa bootstrapped confidence intervals, sr’=
semi-partial correlation squared.

* indicates p < .05.

** indicates p < .01.

Table 8. 12 Exploratory Regression for Prospective Violence Severity in Inpatients

Variable B BCa9%5% Cl p BCa95% Cl sr? Fit Difference
(Intercept) -0.31 [-1.39, 0.63]
HCR-20 0.02 [-0.01, 0.07] 0.24 [-0.16,0.51] .06

R? =.06

BCa CI [.00, .23]

(Intercept) -0.34 [-4.02, 0.06]

HCR-20 002  [0.02005 016 [0.20,047] .03

foe“  006* [0.00,013] 036 [0.01,060] .14
ecognition

Lack of

i 0.5  [001,037] 033 [0.01,058 .13

R2 = 24*
BCaCl[.01,.51] AR2=.18*

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence

intervals for Unstandardised Beta (1,000 replicates); f= Standardised Beta, BCa 95% CIl= BCa bootstrapped

confidence intervals for standardised Beta; BCa CI for R?= 95% BCa bootstrapped confidence intervals, sr’=
semi-partial correlation squared

* indicates p < .05.

** indicates p < .01.

8.2.1 Additional Exploratory Analyses for the Inpatient Sample

Several covariates were used to test the robustness of lack of insight and affect recognition.
Operational Definitions: Additional Analyses
e Positive Symptoms: Positive symptoms was operationalised by the PANSS positive
symptoms scale. This was used in place of the whole PANSS measure (symptom
severity), as lack of insight is counted in the total score for the PANSS, and they have a

correlation of r (30)= 0.75, p <0.001, which would likely artificially inflate the results of
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the regression. Moreover, as all the inpatients had a diagnosis of a psychotic illness,

controlling for positive symptoms was appropriate.

e Head Injuries with LOC: Number of self-reported head injuries with a loss of
consciousness. This was measured using the OSU-TBI-ID semi-structured interview. All
the patients in medium and low secure units were given the interview at the time of
baseline testing, and the majority of the interviews for patients in the high secure setting
were recorded from their electronic file.

e Number of Head Injuries: Number of self-reported head injuries, recorded by the OSU-
TBI-ID measure.

e Severity of Head Injuries: The worst self-reported head injury for each participant was
rated on a 5-point Likert scale ranging from, no history of TBI or very minor head injury
to severe TBI.

e Alcohol use: Patients with a history of alcohol use, harmful use, and/or a diagnosis of
alcohol dependence, were coded as 1, and those with no history were coded as 0.

e Substance use: Patients with a history of substance misuse, harmful use, and/or a
diagnosis of drug dependence, were coded as 1, and those with no history were coded as
0.

Analyses and Results. Zero-order correlations revealed that positive PANSS and insight
were significantly correlated r (30)= 0.64, p <.001, however, correlations below .80-.90 pose
little threat to regression models (Field et al., 2012), further VIF was 5.5 and 5.7, respectively
indicating no problems with multicollinearity. All other correlations were under 0.5. A series
of multiple linear regressions were performed to examine the covariates one at a time. All
regression results are presented in Table 8.13.

1. First, the positive PANSS score was added to the model with lack of insight and affect
recognition to control for positive symptoms, and the model remained significant,
explaining 25% of the variance in violence severity (Adj. R?= .17), a medium effect size
(F (3, 28) = 3.17, p=.04). Lack of insight was no longer significant in the presences of
positive symptoms. The slight increase in Adj. R? from the model with just affect
recognition and lack of insight suggests that positive PANSS slightly improved the model
fit.

2. Head injuries with LOC was then added to the model, however, the model was no longer
significant, though both affect recognition and lack of insight were significant following
bootstrapping (F (3, 27) = 2.64, p= .07). Adj. R* decreased from 0.16 from the initial
model to 0.14 in this model, suggesting that the addition of head injuries with LOC did

not improve the model.

164



3. Number of head injuries was examined subsequently, and affect recognition and lack of
insight remained significant, as well as the model (F (3, 27) = 3.10, p=.04). Head injuries
individually explained only 4% of the variance in the outcome in this model, compared
to affect recognition which explained 14% and lack of insight explaining 19%, both
medium in magnitude. The model explained 26% of the variance in the outcome. Adj. R
increased to 0.17 indicating that the addition of number of head injuries improved the
model slightly.

4. Following this, severity of head injuries was added to the model with affect recognition
and lack of insight, and the model was not significant (F (3, 27) = 2.64, p=.07), however,
both affect recognition and lack of insight were. Adj. R? decreased to 0.14 suggesting that
severity of head injuries did not improve the model.

5. History of alcohol use was examined next, resulting in a significant model (F (3, 28) =
3.23, p=.04), however, only affect recognition and lack of insight were significant. Adj.
R? increased to 0.18 with the addition of alcohol use, improving the model.

6. History of substance use was explored last and resulted in a significant model (F (3, 28)
=4.44, p=.01), and all variables were significant. Together the three variables explained
32% of the variance in violence severity. The addition of substance use increased Adj.
R?to .25 suggesting it improved the model, and increased the explained variance by 10%.
This suggests that violence severity is at least partially explained by a history of substance

use.

These findings indicate that in the presence of all three head injury variables and alcohol use,
affect recognition and lack of insight remained significant explanatory variables for violence
severity, and as the beta values did not markedly increase or decrease, these variables do not
significantly confound the relationship between affect recognition and lack of insight and violence
severity. The addition of positive symptoms appeared to wash out the significance of lack of
insight, decreasing the individual explained variance, and the addition of substance misuse
increased the variance explained by the model as well as lack of insight, suggesting that it may
be an important explanatory variable for severity of violence. Affect recognition did not seem to
be significantly influenced by the addition of any control variables. Aside from substance use,
only the addition of positive PANSS, number of head injuries, and history of alcohol use improved

the model fit despite not being significant.
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Table 8.13 Exploratory Regression for Prospective Violence Severity in Inpatients

Variable B BCa9%5%Cl § BCa95% Cl  sr? Fit
1. (Intercept) -1.45* [-3.43,-0.11]
Affect Recognition 0.06* [0.01, 0.14] 0.35 [-0.01,0.60] .12
Lack of Insight 0.11 [-0.07, 0.39] 0.21 [-0.06,0.53] .04
Positive PANSS 0.03 [-0.03, 0.13] 0.19 [-0.19,0.51] .04
R? = .25*
BCa CI [.03, .54]
2. (Intercept) -1.47 [-3.05, 0.11]
Affect Recognition 0.05* [0.00, 0.13] 0.33 [0.04, 0.55] 11
Lack of Insight 0.17* [0.01, 0.37] 0.40 [0.04, 0.69] 16
Head Injuries LOC -0.06 [-0.21,0.09] -0.12 [-0.37,0.13] .01
R? =.23
BCa CI [.03, .55]
3. (Intercept) -1.26* [-3.18, -0.16]
Affect Recognition 0.06* [0.01, 0.14] 0.38 [0.09, 0.60] 14
Lack of Insight 0.19* [0.03, 0.40] 0.44 [0.05, 0.72] 19
Head Injuries -0.07 [-0.18,0.02] -0.21 [-0.44,0.10] .04
R? =.26*
BCa CI [.06, .59]
4. (Intercept) -1.19 [-3.02, 0.07]
Affect Recognition 0.06* [0.01, 0.14] 0.36 [0.07, 0.60] 13
Lack of Insight 0.17* [0.01, 0.36] 0.40 [0.04, 0.69] .16

Head Injuries 005  [-021,010] -0.12 [-037,023] .01

Severity
R? =.23
BCaCI [.02,.51]
5. (Intercept) -1.50* [-3.93, -0.09]
Affect Recognition 0.06* [0.00, 0.15] 0.36 [0.02, 0.62] 14
Lack of Insight 0.21**  [0.05, 0.42] 0.46 [0.16, 0.72] 21
Alcohol Use 0.33 [-0.11, 0.93] 0.20 [-0.04,057] .04
R? =.26*
BCa ClI [.02, .50]
6. (Intercept) -1.83* [-4.01, -0.58]
Affect Recognition 0.07* [0.02, 0.15] 043 [0.11,0.67] .18
Lack of Insight 0.20**  [0.06, 0.41] 0.46  [0.14,0.73] 21
Substance Use 0.43* [0.03, 0.87] 0.32  [0.004,0.64] .10

R? =.32*

BCaClI[.02, .49]
Note. B= Unstandardised Beta, BCa 95% CI= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1000 replicates); = Standardised Beta, BCa 95% Cl= BCa bootstrapped
confidence intervals for standardised Beta; BCa CI for R?= 95% BCa bootstrapped confidence intervals. LOC=
Loss of consciousness, sr>= semi-partial correlation squared.

* indicates p < .05.

** indicates p < .01.
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As affect recognition is operationalised as the number of positive and negative emotions
correctly identified, positive and negative emotions were each investigated separately with lack
of insight. The results of the regression examining the relationship between lack of insight,
positive emotions and violence severity are presented in Table 8.14. First a model with only lack
of insight and positive emotions were analysed and resulted in a significant model (F (2, 29) =
5.27, p = .01) explaining 27% of the variance in violence severity, a large effect size. Adj. R*=
.21, indicating that if the model were derived from the population rather than this sample, it would
explain approximately 6% less variance in violence severity. Covariates were assessed
individually resulting in lack of insight and positive affect recognition remaining significant in
the presence of head injuries with LOC (F (3, 27) = 3.64, p = .03), number of head injuries (F (3,
27) = 4.28, p = .01), severity of head injuries (F (3, 27) = 3.82, p = .02), history of alcohol use (F
(3, 28) = 4.18, p = 0.01), history of substance misuse (F (3, 28) = 5.66, p = .004). When positive
symptoms of psychosis were added to the model, only positive affect recognition remained
significant (F (3, 28) = 3.74, p =.02). Large effect sizes were found in all models, though adjusted
R? suggested that only the addition of number of head injuries (adj. R?= .25), history of alcohol
use (adj. R*= .23), severity of head injuries (adj. R?= .22), and history of substance use (adj. R*=
.31) improved the model, despite only history of substance use being significant. As the model
with history of substance use, positive emotion recognition, and lack of insight explained 37% of
the variance, as opposed to 32% with affect recognition, positive emotion recognition may be a
better explanatory variable. The model met all assumptions except for homoscedasticity and
normality, though these were corrected following bootstrapping. Notably though, the confidence
intervals for all effect sizes ranged from small to large, indicating some uncertainty in the true

effects.
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Table 8.14 Exploratory Regression for Prospective Violence Severity in Inpatients

Variable B BCa95%Cl p BCa 95% CI sr? Fit
(Intercept) -1.28*  [-3.29, -0.38]
Lack of Insight 0.18* [0.04, 0.37] 0.42 [0.07,0.66] 17
Positive Affect Rec. 0.13* [0.04, 0.32] 0.41 [0.14,0.63] .16
R = .27*
BCaClI [.03, .54]
(Intercept) -1.39*  [-3.04,-0.31]
Lack of Insight 0.13 [-0.03, 0.37] 0.24  [-0.01, 0.60] .06
Positive Affect Rec. 0.13* [0.04, 0.28] 0.39 [-0.06, 0.53] .16
Positive PANSS 0.02 [-0.03, 0.11] 0.14 [-0.19,0.51] .02
R? =.28*
BCa ClI [.03, .56]
(Intercept) -1.21*  [-2.55, -0.28]
Lack of Insight 0.18*  [0.03, 0.36] 0.42 [0.09, 0.68] 18
Positive Affect Rec. 0.13*  [0.04,0.28] 0.41 [0.10,0.61] 17
Head Injuries LOC -0.09 [-0.27, 0.06] -0.17 [-0.41,0.07] .03
R? =.29*%
BCaClI [.03, .54]
(Intercept) -1.30*  [-2.68, -0.38]
Lack of Insight 0.19** [0.06, 0.37] 0.46  [0.06, 0.69] 21
Positive Affect Rec. 0.16** [0.05, 0.29] 0.46  [0.19, 0.69] 21
Head Injuries -0.08 [-0.19, 0.01] -0.25  [-0.49, 0.07] .06
R? =.32*
BCaCl [.06, .59]
(Intercept) -1.26*  [-2.68, 0.27]
Lack of Insight 0.18*  [0.04, 0.35] 0.43 [0.03,0.65] .18
Positive Affect Rec. 0.15** [0.05, 0.29] 0.45 [0.18,0.68] .20
Head Injuries Severity ~ -0.09 [-0.24, 0.06] -0.19 [-0.48,0.13] .04
R? =.30*
BCaCl [.03, .57]
(Intercept) -1.52*  [-3.70, -0.46]
Lack of Insight 0.22** [0.08, 0.42] 0.47 [0.07,0.65] 22
Positive Affect Rec. 0.14*  [0.04,0.32] 0.43 [0.13,0.64] .18
Alcohol Use 0.35 [-0.09, 0.92] 0.21 [-0.22,0.39] .04
R? =.31*%
BCaCl [.04, .51]
(Intercept) -1.27%*  [-3.59, -0.78]
Lack of Insight 0.20** [0.07, 0.41] 0.47 [0.17,0.69] 22
Positive Affect Rec. 0.16** [0.06, 0.32] 0.49 [0.25,0.71] 24
Substance Use 0.44*  [0.03,0.83] 0.33 [0.02,0.63] 11
R? = .37
BCaCl[.02, .54]
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Note. B= Unstandardised Beta, B 95% CI= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta; = Standardised Beta, 5 95% Cl= BCa bootstrapped confidence intervals for
standardised Beta; 95% CI for R? = BCa bootstrapped confidence intervals, sr>= semi-partial correlation squared.
LOC= loss of consciousness; Positive Affect Rec.= positive affect recognition.

* indicates p < .05.

** indicates p < .01.

Lack of insight and positive affect recognition were then examined using a hierarchical
regression to investigate whether they explain the variance in violence severity over and above
the HCR-20. The model with the HCR-20, lack of insight and positive affect recognition was
significant, though, lack of insight and positive affect recognition were the only two explanatory
variables which were significant (F (3, 28) = 3.57, p = 0.03). An ANOVA was performed to
obtain the F-change statistic, which was also significant (F (2, 28) = 2.78, p=.02), and the
proportion of variance explained by each model was compared and indicated that the addition of
lack of insight and positive affect recognition to the HCR-20 explained an additional 22% of the
variance in violence severity (Table 8.15). Adjusted R? increased from .03 to .20 suggesting that
lack of insight and positive affect recognition improved the model. The model violated
assumptions of normality and homoscedasticity; however, this was corrected after bootstrapping
was employed. When negative affect recognition was analysed with lack of insight, the model
was not significant, and lack of insight was the only significant explanatory variable even
following bootstrapping (B=.066 (BCa 95% Cl=-.03, .17), f= .26; F (1, 29) = 2.72, p=.08).

Table 8.15 Exploratory Regression for Prospective Violence Severity in Inpatients

Variable B BCa9%%Cl p BCa95% Cl  sr? Fit Difference
(Intercept) -0.31 [-1.39, 0.63]
HCR-20 0.02 [-0.01, 0.07] 0.24 [-0.16,0.51] .06
R? =.06
95% CI [.00, .23]
(Intercept) -1.51* [-3.46,-0.13]
HCR-20 0.01 [-0.02, 0.04] 0.10 [-0.25,0.35] .01
Lack of Insight  0.16*  [0.03, 0.37] 0.35 [0.04,0.57] A2
positive Affect  13x  [0.04,0.27] 040 [0.09,060] .16

R? = .28*
BCaCl [.03, 52] AR? = .22*

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta; B= Standardised Beta, BCa 95% Cl= BCa bootstrapped confidence intervals
for standardised Beta; BCa CI for R?= 95% BCa bootstrapped confidence intervals, sr’= semi-partial correlation
squared. Positive Affect Rec.= Positive affect recognition.

* indicates p < .05.

** indicates p < .01.

169



To further explore the finding that better positive affect recognition increases violence
severity, a post-hoc analysis was performed to examine whether better positive affect recognition
also increased the odds of an individual behaving aggressively or violently. As only n = 2
inpatients were physically violent during prospective follow-up, and the violence severity score
includes aggressive and violent incidents, this score was transformed into a binary variable where
1= violent/aggressive, and 0= non-violent, and resulted in there being nine incidents. A logistic
regression was performed using positive affect recognition and lack of insight entered
simultaneously, resulting in a significant model (2 (2) = 7.19, p= .03, pseudo R*= .19), however,
following bootstrapping, only the intercept was significant. Subsequently, when affect
recognition was examined in the same way, the model was not significant (32 (2) = 5.14, p= .08,
pseudo R?= .14). These findings indicate that while better affect recognition, and better positive
affect recognition explained severity of violence and anger provoked incidents, they did not

increase the odds of a person behaving angrily or violently.

8.2.3 Exploratory Analysis: All Cognitive Variables- Inpatients

Finally, a multiple linear regression was performed to examine the cumulative
relationship between all cognitive variables and violence severity. The model was not significant
(F (8, 23) = 1.36, p= .26), which was likely due to insufficient power, however, bootstrapped
confidence intervals did not indicate that together, these variables would significantly explain the
variance in the outcome in a larger population (Table 8.16). Further, adjusted R?= .08, indicating
that if this model were derived from the population, it would explain 24% less variance in violence

severity than it did in this sample, indicating that the model lacks generalizability.

Operational Definitions:

¢ Response Monitoring: Represents the total number of perseverative errors on the M-
WCST. On this measure, participants were asked to sort cards with different colours and
shapes on them according to certain rules, however, the examiner cannot tell the
participant the rules, they must use the examiners voice (e.g., correct, or incorrect) to
figure out what the rules are for the current round. Perseverative errors were recorded
when the participant was told a rule was incorrect, but continued to try the same rule (e.g.,
a lack of response monitoring).

e Risk Taking: This is operationalised by the IGT Net Total score, which represents the
proportion of disadvantageous cards chosen in a gambling task. In the IGT, a computer
task, participants were presented with four piles of cards, and a sum of fake money. Each

card either adds to the money or removes some, and it is the participant’s job to choose
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cards where they will either win the most money or lose the least money. Choosing cards
from the disadvantageous pile results in winning more money, but also losing more
money.
e Reasoning: Reasoning is operationalised by the perceptual reasoning scale on the WASI.
e Cognitive Empathy: Cognitive empathy is operationalised by participants correctly
identifying what an actor is feeling in vignettes on the TASIT. The score is made up of
the total correct.

e The remaining variables were previously operationalised.

Table 8.16 Exploratory Regression for Violence Severity for Inpatients

Variable B BCa 95% CI B BCa 95% CI sr? Fit
(Intercept) 0.79 [-5.46,5.32]
Inattention -0.01 [-0.04, 0.04] -0.12  [-0.55,0.29] .01
Response Inhibition -0.01 [-0.07, 0.02] -0.09 [-0.38, 0.13] .01
Response Monitoring -0.01 [-0.04, 0.02] -0.10 [-0.48, 0.17] .01
Risk Taking 0.01 [-0.01,0.03] 0.09 [-0.13, 0.41] .01
Reasoning -0.02 [-0.05, 0.01] -0.23  [-0.52,0.01] .05
Affect Recognition 0.05 [-0.04,0.16] 0.25 [-0.12, 0.67] .06
Cognitive Empathy 0.05 [-0.14,0.15] 0.13 [-0.24, 0.43] .02
Lack of Insight 0.12 [-0.09, 0.35] 0.26 [-0.18, 0.49] .07 ,
Rz =.32

BCa ClI [.08, .43]

Note. B= Unstandardised Beta, BCa 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta; = Standardised Beta, BCa 95% Cl= BCa bootstrapped confidence
intervals for standardised Beta; BCa CI for R?= 95% BCa bootstrapped confidence intervals, sr’= semi-
partial correlation squared.

Taken together, in the inpatient sample, better affect recognition and poor insight
explained a significant proportion of the variance in violence severity even after controlling for
number of head injuries with a LOC, number of head injuries, severity of head injuries, positive
symptoms of psychosis, and alcohol and substance use. Further, the addition of measures of affect
recognition and insight explained the variance in violence severity over and above the HCR-20
and explained an additional 18% of the variance, demonstrating their ability to add incremental
validity to the HCR-20. Furthermore, better positive affect recognition and lack of insight
explained the variance in violence severity over and above the HCR-20, and explained an
additional 22%, indicating that better positive affect recognition may be a better explanatory

variable than affect recognition in general.

171



8.2.4 Exploratory Hypothesis 1. The addition of measures of inattention and response

inhibition to the LSI-R:SV will add incremental validity to the LSI-R:SV for explaining antisocial

behaviour (Community Sample).

As the LSI-R:SV is a general offending risk/needs assessment, it was hypothesised that
inattention and response inhibition would add incremental validity to the LSI-R:SV, for

explaining a non-violent outcome, such as antisocial behaviour.

Operational Definitions:

e Antisocial Behaviour: This was operationalised as the number charges or convictions of
non-violent/non-aggressive offences which occurred during the follow-up period in the
community sample, over 6 months. However, participants who demonstrated antisocial
behaviour only had one incident each, making the outcome naturally binary. Presence of
antisocial behaviour was coded as 1, and absence of the behaviour was coded as 0.
Behaviour included, misuse of drugs, theft, attempting lockfast with intent, shoplifting,
and breach of peace. As there was only a subset of participants who had a completed LSI-
R:SV (n=18), and n= 1 participant in that subset was missing prospective follow-up data,
leaving only n=3 prospective antisocial incidents. However, retrospective antisocial
behaviour had n= 5 incidents, thus it was decided that the retrospective outcome would
serve as a better dependent variable to examine this hypothesis.

Analysis and Results. A hierarchical logistic regression was performed to examine this
hypothesis following the same procedures as previously stated. A likelihood ratio test was then
used to examine whether addition of the cognitive variables to the model significantly improved
the fit. The first model was approaching significance (i.e., p < 0.05) (3> (1) = 3.58, p= .06),
however, the second model with inattention and response inhibition was not significant (y2 (3) =
4.92, p = 0.18). The likelihood ratio test demonstrated that the addition of the cognitive measures
did not significantly improve the model (x> (2) = 1.34, p= .51), though the AUC score for the
model is .80, indicating accurate differentiation of antisocial and non-antisocial individuals. The
model correctly identified 100% of non-antisocial participants, but only correctly classified 20%

antisocial participants. Results are presented in Table 8.17.

172



Table 8.17 Exploratory Regression for Retrospective Antisocial Behaviour (n=18)

Predictor Est. BCa 95% ClI OR BCa 95% ClI Fit
(Intercept) -3.39* [-7.26, -0.87]
LSI-R:SV 0.62* [0.03, 1.68] 1.85 [1.03, 5.34]
Pseudo R? =.17
(Intercept) -2.06 [-319.83, 439.25]
LSI-R:SV 0.71 [-15.96, 6.97] 2.01 [0.00, 106.87]
Inattention 0.04 [-19.23, 2.53] 1.04 [0.00, 12.66]
Response
Inhibition -0.08 [-19.41, 17.68] 0.93 [0.00, 4.77e+07]

Pseudo R? =.25

Note. 95% CI= bias corrected and accelerated (BCa) bootstrapped confidence intervals for the model estimate;
OR= Odds Ratio, OR 95% Cl= BCa bootstrapped confidence intervals for the odds ratio, Pseudo-R?=
McFadden’s Pseudo-R?

* indicates p < .05.

** indicates p < .01.

8.2.5 Exploratory Hypothesis 2. Measures of inattention and response monitoring will

be associated with retrospective breaches (Community).

Operational Definitions:

o Breaches of License/Conditions: Number of breaches of license/conditions
retrospectively over 6 months. Breaches included missed appointments, not attending
unpaid work, and missed court ordered curfews. There was a low base rate of participants
with prospective incidents (n = 1), however, retrospectively, there were n = 6 participants
with incidents, therefore, the retrospective outcome was used as the dependent variable
in this analysis. As it was naturally binary, presence of breaches was coded as 1, and

absence of breaches was coded as 0.

Rationale for Hypothesis. Whilst it is acknowledged that the operational definition of
breaches does not include violence or anger provoked incidents, it was hypothesised that
participants who miss appointments and important, court ordered obligations may have deficient
executive functioning. Moreover, these types of failures contribute to a cycle of imprisonment
and further offending. In Criminal Justice Social Work, when an individual does not turn up for
their unpaid work shift, for example, they get three warnings from an unpaid work officer, and
after the third warning, they are reported to the Sheriff. The Sheriff then decides on whether the
individual’s sentence should be longer or re-visited, or if they need to appear in court. Although
antisocial behaviour may contribute to this, the notion of getting three warnings before an action

is taken, made the researcher posit whether the individual has deficient executive functions which
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would contribute to the inability to plan, successfully achieve goals, and to understand the long-
term consequences of their actions. Response monitoring is an executive function that allows
individuals to observe, evaluate, and change their behaviours when a mistake is made. Response
monitoring is closely related to response inhibition, and when impaired, contributes to deficient
self-monitoring of actions and behaviours and inhibitory control. Behavioural products of
deficient inhibitory control include, impulsivity, risk taking behaviours, and inattention.
Inattention may contribute to an individual forgetting an appointment, and impulsivity and risk
taking may contribute to the individual acting without considering consequences, or risking
getting a lengthier sentence. Moreover, the cognitive and behavioural products of deficient
inhibitory control may contribute to an individual’s inability to maintain organisation and

structure, resulting in missed appointments.

Analysis and Results. A logistic regression was preformed, and all variables were entered
simultaneously (Table 8.18). The model was not significant (32 (2) = 1.00, p= .61), and did not
provide a good fit for the data, as the goodness of fit test was significant (y* (3) = 0.49, p=.01).
Response inhibition was then entered into the model, and inattention was removed which resulted
in a model which fit the data better (% (3) = 2.42, p= .49), however the model and the variables
were not significant (x2 (2) = 0.97, p=.62). The findings did not support this hypothesis.

Table 8.18 Exploratory Regression for Retrospective Breaches- with 1000 Bootstrap Samples (n=31)

Predictor Est. BCa 95% ClI OR BCa 95% ClI Fit

(Intercept) -3.12 [-13.47,5.09]

Inattention 0.03 [-0.03, 0.11] 1.03  [-0.97,1.11]

EAGSF’F’“S? 0.00 [-0.11, 0.17] 100  [0.89,1.18] Pseudo R? = .03
onitoring

(Intercept) 2.23 [-12.73, 15.29]

Response

Inhibition -0.08 [-0.32, 0.07] 0.93 [0.72,1.06]

Response

Monitoring 0.00 [-0.12, 0.15] 1.00 [0.88,1.16]

Pseudo R? =.03
Note. 95% CI= bias corrected and accelerated (BCa) bootstrapped confidence intervals for the model estimate;
OR= Odds Ratio, OR 95% CI= BCa bootstrapped confidence intervals for the odds ratio, Pseudo-R?=
McFadden’s Pseudo-R?

8.2.6 Exploratory Analyses: Best Subsets Regressions (Community)

All included variables have been previously operationalised.

Analyses. Additional exploratory analyses were conducted to examine the relationship

between the untested variables and outcomes. Like the inpatient sample, best subsets regressions
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were performed to find the best independent variables to explain the outcomes. Outcomes of
interest were examined one at a time in the following order, prospective violence severity,
retrospective violence severity, and retrospective antisocial behaviour. After the best subsets
regression identified potentially important variables, they were entered simultaneously in a
multiple linear regression if the dependent variable was continuous (e.g., violence severity), and
a multiple logistic regression if they were binary (antisocial behaviour). For variables which were
significant, their robustness was further evaluated by adding covariates to the model one at a time
and examining them separately. Following exploration through best subsets regressions, a final
multiple linear regression was performed with all cognitive variables with violence severity

(retrospective) as the dependent variable, to examine their cumulative relationships.

Results: Best Subsets Regressions

1. Inattention and affect recognition were identified as the best explanatory variables for
prospective violence severity, however, the model and independent variables were not
significant (F (2, 26) = 1.74, p= .19, R’>= .12).

2. Risktaking and cognitive empathy were identified as important variables for retrospective
violence severity, and the model and variables were not significant even after
bootstrapping (F (2, 28) = 1.27, p= .30, R?>= .08).

3. Response monitoring and risk taking were identified as the best explanatory variables for
retrospective antisocial behaviour. The model was significant (3> (2) = 7.21, p = .03,
Pseudo R*= .20), and response monitoring was significant following bootstrapping (OR=
1.12, 95% BCa CI [1.02, 1.29]), however, risk taking was not (OR= 1.11, 95% BCa ClI
[0.84, 1.96]). Response monitoring only, was then entered into a logistic regression, and
resulted in a significant model (x* (1) = 4.92, p = .03, Pseudo R?= .14), and response
monitoring was significant following bootstrapping (OR=1.12, 95% BCa CI [1.02, 1.33]),
though in the opposite direction than expected. The model correctly classified 100% of
those who were not antisocial during the follow-up period but failed to correctly classify
any participants who were antisocial. A hierarchical logistic regression was performed to
determine whether the addition of response monitoring to the LSI-R:SV would improve
the accuracy of the model, however, the likelihood ratio test indicated this was not the case
(x> (1) = 0.52, p = .47). Albeit response monitoring may be an important variable to
examine further in antisocial behaviour.

4. For retrospective violent incidents, risk taking, and cognitive empathy were identified as
important variables. The results of the logistic regression demonstrated that there was no
significant association between these variables and the outcome even after bootstrapping
(F (2,28)=0.89, p=.42).
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5. Finally, the model with all cognitive variables in it was not significant (F (7, 21) = 0.69, p
=.68), and no variables were significant after bootstrapping. The model explained 19% of
the variance in the outcome, and semi-partial squared correlations show that inattention,
response monitoring, risk taking, and affect recognition each individually explained the
most variance (Table 8.19). Adjusted R?= -.073 indicating that the model does not explain
the data well and is not generalizable to a larger population.

Table 8.19 Prospective Violence Severity in the Community Sample (n=29)

Variable B B 95% CI B 595% ClI sr? Fit
(Intercept) 2.93 [-0.38, 15.56]

Reasoning 0.00 [-0.02,0.07] 0.04 [-0.32,0.38] .00

Inattention -0.01 [-0.06, 0.00] -0.20 [-0.42,0.34] .04

Response Inhibition ~ -0.00 [-0.9, 0.03] -0.02 [-0.40, 0.37] .00

Response Monitoring -0.02 [-0.09, 0.00] -0.21  [-0.40, 0.34] .04

Risk Taking 0.02 [-0.02,0.11] 0.13 [-0.57,0.19] .02

Affect Recognition -0.09 [-0.44,0.00] -0.19 [-0.45,0.37] .04

Cognitive Empathy 0.02 [-0.44,0.25] -0.03 [-0.39,0.51] .00

R? =.19
95% CI [.11, .22]

Note. B= Unstandardised Beta, B 95% Cl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1000 replicates); f= Standardised Beta, f 95% Cl= BCa bootstrapped
confidence intervals for standardised Beta; 95% CI for R? = BCa bootstrapped confidence intervals, sr>=
semi-partial correlation squared.

8.2.7 Exploratory Analysis with the Whole Sample (n= 63)

The final analysis combined both samples to investigate explanations for the variance in
self-reported impulsivity. An a priori power analysis revealed that to find a medium effect size,
six predictors could be examined in one model. The variables for the regression were chosen prior
to analyses (Janes et al., 2021), and include inattention, response inhibition, response monitoring,
risk taking, reasoning, cognitive empathy, and affect recognition, all of which were entered
simultaneously. A dummy variable was also used to control for group (Inpatients= 1;
Community= 0). First, zero order correlations (Appendix V) were examined and revealed no
problems with collinearity. The regression was performed, but was not significant (F (8, 54) =
1.85, p = 0.09; R%= .22), however, following bootstrapping cognitive empathy was significant
explanatory variable for impulsivity, albeit in the opposite direction than expected (Table 8.20).
All model assumptions were met, though bootstrapping was employed to obtain the confidence
intervals for a larger sample. Adjusted R*= .09, indicating that in a population the model would

explain 13% less variance in self-reported impulsivity than this sample did.
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Table 8.20 Results for Self-Reported Impulsivity (n=63)

Variable B BCa 95% ClI B BCa95% Cl  sr? Fit
(Intercept) 5495  [17.15, 91.57]

Reasoning -0.03 [-0.19, 0.15] -0.04 [-0.28, 0.18] .00

Inattention 0.14 [-0.02, 0.38] 0.19 [-0.02, 0.47] .04

Response Inhibition 0.02 [-0.39, 0.52] 0.01 [-0.27, 0.30] .00

Response Monitoring -0.17 [-0.43, 0.05] -0.16 [-0.37, 0.05] .03

Risk Taking -0.13 [-0.46, 0.21] -0.11 [-0.38, 0.19] .01

Affect Recognition 0.38 [-0.15, 1.29] 0.12 [-0.04, 0.33] .01

Cognitive Empathy 1.24*  [0.06, 2.55] 0.21 [0.03, 0.46] .04

Group -3.04  [-8.88,2.30] -0.14 [-3.63, 0.10] .02

R? =.22

BCa CI [.08, .29]
Note. B= Unstandardised Beta, BCa 95% CIl= bias corrected and accelerated (BCa) bootstrapped confidence
intervals for Unstandardised Beta (1000 replicates); f= Standardised Beta, BCa 95% Cl= BCa bootstrapped
confidence intervals for standardised Beta; BCa Cl for R?= 95% BCa bootstrapped confidence intervals, sr?= semi-
partial correlation squared.
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9 Assessing the Cognitive Contributors to Violence:

Part IV

Chapter Preface

This brief chapter draws together the findings presented in chapters 7 and 8, and discusses
the similarities and differences observed in similar research. First outlining the aims, followed by
a discussion of the feasibility results, cognitive profiles of violent offenders, primary and
secondary hypotheses, and implications for clinicians and researchers. The chapter concludes

with recommendations for clinicians, and suggestions for researchers in this field.

9.1 Study Aims

This study was undertaken to assess the feasibility of conducting a larger, future study,
and to pilot a battery of measures of neuropsychological abilities identified through meta-analyses
and a Delphi study. A prospective observational design was implemented with two distinct groups
of violent offenders to investigate the incremental and predictive validity of neuropsychological
measures independent of important covariates and existing risk assessments. Feasibility and pilot
studies are often necessary for researchers to determine the optimal processes, resources needed,
how the study and data can be best managed, and to ensure it is scientifically valid (van Teijlingen
& Hundley, 2001).

Individual studies and reviews examining the link between cognitive impairments and
violence in forensic populations are increasing, however, the heterogeneity of effect sizes and
methodology, small sample sizes, and poor research quality, have contributed to a pool of
somewhat inconsistent findings, as observed in the findings of the review completed for this thesis
(Chapter 4). In the review, the heterogeneity between studies made it difficult to compare and
synthesise findings, lending to the notion that there is a need for researchers to step back, examine
the neuropsychological measures which have sufficient performance indicators for predicting
violence, and to identify procedures which will maximise the data quality and the findings.
Further, while replication with human participants is often difficult, there is a need for replication
in this field, rather than innovation, thus, it was posited that a pilot and feasibility study would be

a necessary starting point to establish a solid foundation to build upon.

The study was designed to examine two different groups of violent offenders to gain a
better understanding of the neuropsychological profiles of forensic psychiatric inpatients, and

offenders living in the community. Robust methodology was implemented after seriously
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acknowledging the common limitations in this field, and measures were chosen based on validity,
reliability, and their utility in clinical practice to ensure that there would be a clear transition from
research to practice with the aim of optimising the understanding of neurocognition in violent
populations, treatment programmes, and formulations of risk. Feasibility outcomes related to
recruitment, participant retention, tolerability of measures, and predictive performance of
measures. These outcomes would directly impact a decision to progress to a larger study, and if
so, offer insights into what minor amendments to the study design and methodology may be
required in a larger study. Primary outcomes related to examining the relationship between
neuropsychological measures and violent outcomes. Secondary outcomes related to anger,
antisocial behaviour, and proxies for violent behaviour, which were implemented as a fail-safe in
the case of a low base rate of prospective recorded incidents, which is common in observational
studies of violence. Whilst the feasibility outcomes related directly to the decision of whether to
progress to a larger study, the primary and secondary outcomes were expected to facilitate a broad
assessment of the potential effects of neurocognition on violent behaviour, as well as give

indicators of whether a larger study would be necessary.

9.2 Study Findings

There are a number of findings from this study which have clinical and research
implications, both with respect to the aims of this thesis and also with respect to future research
in this area. Several of these findings and their implications are reviewed below, and others are

discussed in the final chapter of this thesis.

Progression to a Full Study. A study protocol was published before data analyses
commenced, which outlined a set of clearly specified criteria which a decision would be based on
to progress to a larger study. The pre-specified criteria are presented in Table 9.1. Most of the
feasibility criteria were met in both samples, except not all measures demonstrated sufficient
predictive accuracy, sensitivity, specificity, or incremental validity. ROC analyses demonstrated
that only reasoning (AUC= .83), inattention (AUC= .76), response inhibition (AUC= .86), and
affect recognition (AUC= .88) had sufficient predictive performance indicators for prospective
violence in the inpatient sample, although the base rate of incidents was low. When the same
analysis was performed for retrospective violence, which had a higher base rate of incidents, only
reasoning (AUC= .79), cognitive empathy (AUC= .74), and lack of insight (AUC= .78)
demonstrated sufficient performance indicators. In the community sample, only inattention
(AUC=.81) demonstrated sufficient predictive performance indicators for prospective violence,
which also had a low base rate, and no measures demonstrated predictive validity for retrospective

violence. AUC values for incremental validity were calculated for both samples using prospective
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and retrospective violence, in the inpatient sample, reasoning, inattention, response inhibition,
and affect recognition were sufficient for prospective violence, though, only lack of insight
remained significant independent of the HCR-20 for retrospective violence. In the community
sample, inattention remained significant independent of the LSI-R:SV, though all AUC analyses
should be interpreted cautiously as they were underpowered. All the measures were tolerable to
the samples, and the completion rate was excellent, however, new neuropsychological measures
may need to be identified for a future study as many were not sufficiently sensitive and specific
to violence, particularly in the community sample. Though, on the contrary, it may be that the
measures which demonstrated sufficient performance are measures of the most important risk
factors for violence, and their use should be replicated in a larger study. The findings of the
feasibility portion of the study demonstrate that the methods and procedures are feasible for a

future, larger study with only minor changes.

Table 9. 1 Assessment of feasibility criteria for both samples

Study Outcome Criterion Observed Criterion Met
Tolerability of measures >35 >4 Yes
Recruitment Rate > 30% ~ 66% Yes
Completion Rate of Measures >70% 100% Yes
Sensitivity & Specificity of >1.50 Range 1.18-1.83  Partially
Measures for violence

Predictive Accuracy >.70 Range .52- .88 Partially
Incremental Validity > .70 after controlling Range .51- .71 Partially

for risk assessments

Recruitment Procedures. Recruitment in both samples was by far the greatest challenge
of this study. First, the limitations set by NHS ethics made the process of recruitment particularly
difficult for both the researcher and clinicians. As a result of this, it was necessary for the
researcher to rely heavily on clinicians who already had little time to spare. Understandably this
was done in the best interest of the patients, however, it may be useful for research committees
within the forensic facilities to liaise with NHS research ethics committees on what may and may
not be appropriate for this population in relation to recruitment, as well as ways to maximize the
autonomy of the researcher, with only little action necessary from practicing clinicians, within
reason. As both samples were included in the study protocol, similar procedures were followed
when recruiting the community sample, that is, a large amount of work was expected from the
social workers before the researcher was able to meet a service user. Much like professionals in

the NHS, social workers have limited time outside of their daily workload. The consequence of
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this was that they were unable to go through each individual on their case load and record reasons
for exclusions or invite every service user who fit the study criteria, to participate. Thus, it is
recommended that a future study implement a recruitment plan for the community offenders that
would allow for the recording of reasons why they were excluded, and to give every individual
who fits the criteria the opportunity to participate. This implementation would need to be
discussed with the social work teams to ensure that the proposed plan would also be feasible for
them to record this information. Further, due to difficulty with engaging community participants,
a monetary component was added to the study to reimburse them for their time. This proved to
be successful and is strongly recommended for consideration in future studies with this

population.

In addition to the restrictions implemented by ethics, recruiting both samples proved to
be challenging in other ways as well. Much of the inpatient sample suffered from paranoia,
making it difficult for them to trust the researcher, and likewise, the community sample appeared
to be aversive to working with professionals in general. However, the original protocol set out to
recruit n= 20 participants from high, medium, and low security hospitals for a total of n= 60 and
n= 20 from the community sample for a total sample size of n= 80. Following recruitment from
the Forensic Network, n= 32 patients were successfully recruited, which prompted an amendment
to recruit n= 32 community offenders, for a total of n= 63 participants, indicating that 79% of the
recruitment target was reached, which is a promising finding. Though, it is acknowledged that the
recruitment rate for all inpatients was only 42% out of those who were eligible, and the true rate
of recruitment for the community sample could not be calculated, which are both limitations of
this study. It is recommended that researchers planning to conduct studies with these difficult
populations have strong clinical skills to optimize engagement, and most importantly, to build a
rapport and trust to ensure validity and reliability of research findings.

Neuropsychological Battery. The main concern about the study protocol from all
research committees was the length of the testing battery. However, the battery took
approximately one hour and 40 minutes to complete, and the tolerability ratings demonstrated that
neither sample found the measures intolerable. For the inpatient sample, participants were given
a minimum of two sessions to complete the measures, and community participants were given the
option to break the assessments into two or more sessions. Frequent breaks were offered to all
participants which were often not needed. Moreover, it should be noted that one n= 1 participant

in the entire study withdrew consent after beginning assessments.

Capacity and Autonomy of the Samples. With acknowledgement that both samples are

considered vulnerable research participants, it appears that there is a slight disconnect between
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what research ethics committees and hospital board research committees believe about the
capacity of this population to take part in research and what their actual capacity is. For example,
although all participants were assessed to have the capacity to make their own decisions,
additional concerns from these committees regarding assessment times, as well as information
collected from participant files, gave the impression that these samples would not be able to make
the right decision for themselves, even after they were considered to have the capacity to consent.
It is acknowledged that there is a thin line between the need to protect a vulnerable sample, and
to allow them full autonomy to make decisions. However, when ethical integrity is held to the
utmost priority in research, the information sheet and consent form should give the participant
enough information to make an informed decision based on what they feel is best for them, as

long as they have the capacity to do so.

Primary and Secondary Outcomes. Descriptive analyses provided an important look at
the performance of violent offenders on a variety of neuropsychological measures, including,
reasoning, response inhibition, inattention, response monitoring, risk taking, affect recognition,
cognitive empathy, and lack of insight. However, whilst it was hypothesised that the inpatient
sample would perform significantly more poorly relative to the community sample, this was true
only for cognitive empathy and simple sarcasm, and following Bonferroni correction, no other
measures significantly differentiated the two samples. Though, after transforming measure scores
to z-scores, of the core measures, the inpatient sample had higher proportions of impairment on
reasoning, response inhibition, response monitoring, risk taking, affect recognition, and cognitive

empathy.

Despite significant theoretical support for cognitive impairments being important for the
prediction of violence risk, most of the measures did not demonstrate a statistical association with
violence, anger provoked incidents, antisocial behaviour, or proxies of violence in these samples.
Primary analyses of the inpatient sample showed that affect recognition, specifically, better
positive affect recognition, and lack of insight explained a significant proportion of the variance
in prospective violence severity independent of number and severity of head injuries, head injuries
with LOC, alcohol use, and substance use, though substance use explained an additional
proportion of the variance to both models. Further, together, positive affect recognition and lack
of insight explained an additional 22% of the variance, over and above the HCR-20,
demonstrating significant incremental validity. Better affect recognition (e.g., recognition of both
positive and negative emotions) and lack of insight also demonstrated significant incremental
validity after controlling for the HCR-20, explaining an additional 18% of the variance in violence

severity. A post-hoc exploratory analysis using logistic regression indicated that although both
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better affect recognition and better positive affect recognition, and lack of insight explain the
variance in violence severity, they do not significantly increase the odds of the inpatients behaving
violently or aggressively. The only significant finding from the secondary analyses was that poor
response inhibition explained a significant proportion of the variance in the mean number of days
a patient was on elevated levels (perceived risk). In the community sample, only better response
monitoring increased the odds of an individual being antisocial (OR= 1.12), though, this was no
longer significant in the presence of the LSI-R:SV, and inattention was a significant explanatory
variable for self-reported impulsivity (R>= .11). Aside from prospective and retrospective anger,
and violence frequency, all of which had too low a base rate to analyse, no variables were

significantly associated with the remaining outcomes.

In summary, findings from the inpatient sample indicated that measures of reasoning,
inattention, response inhibition, and affect recognition had sufficient predictive performance
indicators for prospective violence, and reasoning, cognitive empathy, and lack of insight for
retrospective violence. Measures that demonstrated incremental validity for prospective violence
were reasoning, inattention, response inhibition, and affect recognition, and for retrospective
violence, only lack of insight was sufficient. Better affect recognition and lack of insight
explained 22% of the variance in prospective violence severity, and 18% when controlling for the
HCR-20; and better positive affect recognition and insight explained 27% of the variance in
prospective violence severity, and 22% when controlling for the HCR-20, both independent of
most important covariates. Poor response inhibition may be an important explanatory variable for
perceived risk. In the community sample, only inattention had sufficient predictive performance
and demonstrated incremental validity, though in the opposite direction than expected, for
prospective violence. Better response inhibition increased the odds of antisocial behaviour, and
inattention individually explained 4% of the variance in self-reported impulsivity. All cognitive
variables together explained 32% of the variance in the inpatient sample, and 19% in the
community sample for prospective violence severity, though adjusted R? indicated that neither
model is generalizable to a larger population. The final analysis combined the samples to
investigate the association with self-reported impulsivity, though the model was not significant,
it explained 22% of the variance, and cognitive empathy emerged as a significant variable,

however, it was in the opposite direction than expected.

Neuropsychological Profiles of Violent Offenders. Whilst there were only two measures
which significantly differentiated the two samples, the proportion of participants who performed
in the borderline or impaired range on the neuropsychological measures is noteworthy for several

reasons (Table 7.8). For example, for the neuropsychological measures of interest, 33% of the
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entire sample of n= 63 performed in the borderline or impaired range on reasoning, 45% on
inattention, 2% on response inhibition, 14% on risk taking, 46% on affect recognition, and 38%
on cognitive empathy. In a normal population that follows a normal bell curve, only 2.5% of the
population would be expected to perform in the borderline or impaired range, however, in this
sample of violent offenders, up to 46% performed in this range on the measures of interest. These
findings alone have substantial clinical implications and should be of interest to clinicians and
social workers working with justice involved individuals regardless of whether they demonstrate
predictive validity for violence risk. Further, when the proportions of impaired individuals were
compared to the group means, it starkly demonstrated that group means can be alarmingly
misleading. For example, the observation that many of the group means indicated subclinical
impairments, but had high proportions of individual impairment, alluded that the association
between cognitive impairment and violence risk may only be relevant on an individual level rather
than at the group level. Overall, although the inpatient sample performed more poorly than the
community sample, the non-significant differences between groups on most of the measures
suggests that violent offenders with and without psychosis share similar neuropsychological
profiles, and thus, share many of the same cognitive strengths and weaknesses. From these
findings, it is clear that these populations may have trouble with perceptual reasoning, sustaining
attention, and recognizing emotions and social cues, all of which should be considered by

clinicians and social workers when developing treatment programmes and risk formulations.

Positive Affect Recognition and Lack of Insight May Predict Violence Severity in
Inpatients. Although affect recognition was in the opposite direction than hypothesised, n= 29
(46%) of the entire sample scored in the borderline to impaired range, however of the n= 9
participants who behaved violently or aggressively during prospective follow-up, only n= 4 had
scores in the impaired range, indicating that in this sample, most individuals who were violent
had low average affect recognition abilities. Moreover, when this was further examined to explore
whether better affect recognition in this sample increased the odds of being violent or aggressive,
the results were not significant suggesting that better affect recognition did not increase the odds

of acting violently or aggressively.

Theoretically, poor social cognition is thought to be linked to poor response inhibition
and impulsivity, where the misidentification of social cues and poor response inhibition may lead
to poor self-regulation and impulsivity and the use of violence. For example, research on forensic
psychiatric samples has suggested that intact social cognition, namely, theory of mind (ToM), is
a prerequisite for regulation and adjustments, including affect regulation and impulse control (J.
Allen et al., 2008; Baumeister & Heatherton, 1996; Weiss et al., 2006), as well as empathy (Blair,
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2005). Moreover, previous research has suggested that a better understanding of the emotional
states of others may function as an inhibitor of aggression (Dolan & Fullam, 2006), and thus, a
lack of understanding may act as a risk factor for violence. Research on individuals who are
diagnosed with schizophrenia have confirmed that social cognition in schizophrenia is often
compromised (Abu-Akel & Abushua’leh, 2004; Ang & Pridmore, 2009; Bora et al., 2009; Briine,
2005; Frith, 2004; Harrington et al., 2005; Sprong et al., 2007), and that poor social cognition
may contribute to violence (O’Reilly et al., 2015). However, some studies have found results
which contradict these findings, for example, in 2004, Abu-Akel and Abushua’leh examined the
link between violence and mentalizing abilities in individuals with a diagnosis of schizophrenia
and found that affective ToM (the ability to make empathic inferences), decreased the likelihood
of violent propensities, and cognitive ToM (the comprehension of cognitive mental states),
increased the likelihood of violent propensities. Further, in a study comparing forensic and non-
forensic patients with schizophrenia, Majorek et al, (2009) found that the two groups not only did
not differ in performance on a mentalising task, but the forensic patients significantly
outperformed the non-forensic group, also finding a link between better mentalising and increased
violence. Although this link appears illogical, Abu-Akel and Abushua’leh (2004) attributed this,
in addition to deficits in empathy, to an ability which may be used in violent offenders to
manipulate and deceive their victims. However, this postulation would also indicate the pre-
planning of violent incidents, or instrumental violence, which was not observed in the current
sample, though this may partially explain the positive correlation between better affect
recognition and more severe violence prospectively. Though, as affect recognition was inversely
correlated with retrospective violence, this finding is likely to be an artefact of the small sample

size and low power.

The finding of lack of insight as a significant explanatory variable for violence has been
demonstrated thoroughly in the literature, and lack of insight is a risk factor for violence on the
HCR-20 v3 (Douglas et al., 2014). Two separate meta-analyses which examined risk factors for
violence in psychosis (e.g., Witt et al., 2013) and schizophrenia (e.g., Reinharth et al., 2014), both
found that lack of insight was associated with violence. However, the current study also
demonstrated how the use of the lack of insight and judgement scale from the PANSS can be used
as an individual measure to not only predict future violence, but that it has the potential to add
incremental validity to the HCR-20. In consideration of these findings, further research is
necessary to better understand the link between better social cognition and increased violence

severity in populations with schizophrenia and other psychotic illnesses.
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Better Response Monitoring May Increase the Odds of Antisociality in Community
Offenders. In conjunction with reasoning, response monitoring is necessary for the successful
functioning of response inhibition, a crucial executive function. Thus, theoretically, better
response monitoring would indicate better response inhibition, less impulsive behaviour, and less
criminality. The finding that better response monitoring increases the odds of antisocial behaviour
is in stark contrast to the hypotheses in this study, as well as the extant literature. With minimal
empirical support for this finding, there are additional possible explanations. For instance, this
may be an artifact of the study limitations namely a low base rate of incidents, which can
contribute to skewed findings. Alternatively, this finding may be a product of the use of MWCST,
as when the proportion of participants with impairments on each measure was examined (Table
7.8), it became apparent that this measure picked up on very few impairments in the community
sample, relative to the inpatient sample, suggesting that it may have decreased sensitivity to less
significant impairments, or as a result of it being modified, it may have been less challenging for
the community sample. Finally, response monitoring was no longer significant after controlling
for the LSI-R:SV, indicating that in in this study it did not demonstrate the ability to contribute

incremental variance, and did not support the central thesis hypothesis.

Null Findings. In the current study, null findings were considered as important, if not more
important, than significant findings, considering the current state of the literature. Despite
significant theoretical support, many of the measures selected to assess neuropsychological
abilities in the current study did not demonstrate predictive validity for primary or secondary
outcomes. Whilst it may be tempting to fault the small sample sizes, a priori power analyses were
conducted to ensure there would be 80% power when examining the primary and secondary
hypotheses, and bootstrapping was employed to obtain a 95% confidence interval to determine if
the models would be significant at a population level. Further, effect sizes ranged from R?= .02 to
.37, where the latter was rare, indicating primarily small to moderate effects. Literature on effect
sizes suggests that if there are no effects to be found, increasing the study power will not increase
the magnitude of effect sizes (Ellis, 2010). This may be an indicator that a future study may not
be valuable, namely, for those variables that did not reach significance. Moreover, although there
were bootstrapped confidence intervals that did not cross the null line, they remained wide

indicating uncertainty in the true estimates and effect sizes, even in a population of n=1,000.

Another possible explanation for null findings is the low base rate of outcomes. Whilst
this is a limitation of the current study, the number of secondary outcomes available for analysis
likely offset this. It is acknowledged that retrospective outcomes are not as robust as prospective

outcomes, and proxies for violence are not as robust as actual violence, however, as this was a
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pilot study, secondary outcomes were implemented to allow for analysis to identify indicators that
a future, larger study was warranted. Each outcome was robustly examined, and the results did

not differ considerably for any of the outcomes regardless of the base rate of incidents.

Null findings are much less likely to be published in peer-reviewed journals contributing
to publication bias, which may explain why, despite empirical support for the link between
cognitive impairments and violence risk, the majority of the findings of this study, in two separate
violent offending samples, were null. Thus, it may be that the null hypothesis that measures of
neuropsychological abilities do not significantly relate to an individual’s risk of violence, is
supported by the non-significant findings in this study. Reports of non-significant relationships
between cognitive measures and violent and antisocial outcomes have been reported previously
(see meta-analyses in Chapter 4), however, the literature argues against this (e.g., Hancock et al.,
2010; Morgan & Lilienfeld, 2000; Ogilvie et al., 2011; Reinharth et al., 2014), suggesting that
the findings from the current study may relate more strongly to the neuropsychological measures
used, which was also postulated in the meta-analysis. However, as seen in the meta-analysis in
the current thesis, various measures were used in a variety of samples, and the majority of the
findings remained in the subclinical range. Yet, there is the possibility that the relationship
between scores on cognitive measures and the outcomes analysed in the current study were
moderated by participant characteristics and the environment in which they resided during the
study. Although, formal moderation analyses using interactions were not conducted in the current
study, the addition of substance misuse to the model with lack of insight and affect recognition
increased the strength of their relationship to violence severity, suggesting that substance misuse
on top of poor cognitive functioning may increase severity of violence in the inpatient sample,
which is in line with research discussed in Chapter 2 of this thesis. Additional participant
characteristics such as increased number of or severity of TBI, increased symptoms of psychosis,
alcohol use, and adverse childhood experiences are also likely to have a moderated effect on
cognitive functioning by increasing cognitive impairments, perhaps strengthening the relationship
between cognitive functioning and violence risk, though this needs to be explored in a future
study. Alternatively, it could be assumed that treatments such as cognitive remediation, certain
cognitive therapies, and psychotropic medications would increase cognitive functioning and
weaken the relationship between cognitive measures and violence, which, aside from cognitive
remediation which did not take place on the participants during this study, may be an additional
explanation for null findings. Further, although the inpatient and community samples did not
differ significantly on many of the measures, the inpatient sample demonstrated poorer
performance on almost all tasks, further indicating that psychosis and symptoms of mental illness

may moderate this association.
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9.3 Clinical Implications

The findings from this study have substantial implications for clinicians and researchers.
Arguably, the most important finding for clinicians was the proportion of impairments observed
in each sample, and overall, on the neuropsychological measures. Neuropsychological
assessments of forensic populations should be routinely completed to understand their cognitive
strengths and weaknesses. The findings from this study indicate that a large proportion of the
sample may be functioning at a similar level as individuals with intellectual disabilities (ID),
however, individuals with a diagnosis of 1D were excluded from the current study. The DSM-5
defines intellectual disability as a neurodevelopmental disorder that begins in childhood and is
characterised by intellectual difficulties, including, “reasoning, problem solving, planning,
abstract thinking, judgement, academic learning, and learning from experience”, which is
confirmed through standardized 1Q testing (American Psychiatric Association, 2013, p. 33). A
formal diagnosis also includes deficient adaptive functioning which inhibits individuals from
conforming to developmental and sociocultural standards, in addition to their responsibility to
meet social responsibilities (American Psychiatric Association, 2013). The severity of ID follows
a spectrum from mild to profound, though most individuals are classified as having a mild 1D,
which is characterised by having slower conceptual development and daily living skills, however,
these individuals have the ability to learn practical skills allowing them to function with minimal
levels of support. Further, the definition of ID can include any individual whose level of
intelligence inhibits their ability to function adaptively and pro-socially (Walsh et al., 2020), and
in this sample, 44% had FSIQ scores in the borderline and impaired ranges, and 33% had
reasoning scores, and 49% had verbal comprehension scores all in the borderline and impaired
ranges. Furthermore, a low 1Q may indicate that an individual has a low level of social and
interpersonal maturity, indicating that they may require different treatment modalities (Walsh et
al., 2020). In general, it is not speculated that the samples included in this thesis suffer from
profound ID, and equally, many may not meet all required criteria a formal diagnosis, however,
a large proportion of this sample has demonstrated performances on neuropsychological measures
at a deficient level of cognitive functioning (See Table 7.8). An uneven pattern of cognitive
impairments will still avail individuals the capacity to commit crimes but may not allow them the

capacity to lead a structured, pro-social lifestyle, or the ability to inhibit risk factors for violence.

Bearing this in mind, it is possible that these individuals may not be receiving the same
support that an individual with a formal ID diagnosis receives, which may inhibit their overall
ability to benefit from treatments. For example, cognitive-behavioural therapy (CBT), a widely

accepted and utilized treatment for aggressive behaviours (Lee & DiGiuseppe, 2018), was once
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deemed inappropriate for use in individuals with intellectual disabilities, as the verbal skills and
accurate reporting of feelings for which cognitive therapies rely on, are often deficient in
individuals with ID (e.g., Sturmey, 2004). Moreover, past research has identified the specific
skills required to fully benefit from cognitive therapies, such as CBT, namely, the ability to
provide self-reports and to use abstract concepts (Biza Stenfert Kroese, 2005), communication
skills, intact self-monitoring and memory, and the ability to recognize emotions, as well as the
cognitive model of the therapy (Hatton, 2002). More generally, an essential requirement for any
talk therapy is sufficient verbal skills and verbal comprehension (e.g., Wright, 2006) a skill in
which 49% of this sample were borderline or impaired. This is not to say that all violent offenders
will require additional support in therapies such as CBT or similar, as research has found that
most individuals with mild ID have the necessary skills to take part in these treatments (Dagnan
et al., 2000). However, literature surrounding the use of cognitive therapies suggest that
intellectual functioning, specific cognitive and skill abilities and deficits, and levels of motivation
and confidence be thoroughly and carefully assessed to formulate the modifications of the
intervention that are necessary to ensure they reflect the individual’s needs and learning style
(Lynch, 2004; Willner, 2005). Whilst it is not known if the participants in this study would meet
the full criteria for a diagnosis of ID, it is clear that a large proportion are functioning at a
borderline or impaired level, suggesting that proportions of this population require extra support,
even on daily and less complex tasks, and to ignore this in the presence of treatment planning and
risk management would be imprudent. Thus, assessment of cognitive strengths and weaknesses
should always be considered when treating violent offenders, and the findings should be

implemented into treatment plans to optimise treatment, and to decrease recidivism.

9.4 Research Implications

These findings may also have implications for researchers. For example, most of the
literature in this area of research points to significant results, however, based on the findings from
this study and the meta-analysis conducted for this thesis, it appears that the research findings
may partially be due to publication bias, and the file drawer problem, that is, negative and null
results are less likely to be published. Although a number of studies in this area suggest that
cognitive abilities contribute to violence and have the ability to add incremental validity to risk
assessments, the effect sizes in this study and the meta-analyses were largely subclinical, and thus,
may not be useful in the way of prediction. However, they likely have utility in treating offenders,
and may be useful for predicting functional outcomes, which may be more valuable for this
population. Based on these findings, it is recommended that research in this area begins to pull

away from using neuropsychological measures to predict violence, and instead uses them as they
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were originally intended, that is, to identify the cognitive strengths and weaknesses of this
population to aid in treatment. There are additional research implications relating to the cognitive

impairments observed in the sample, which are discussed in the final chapter of this thesis.

9.5 Study Strengths

Although the study findings did not fully support the overall hypothesis that
neuropsychological measures are significantly associated with violence, the study itself was
successful. The overall hypothesis was acquired from the literature, and the study was carefully
designed to ensure robustness of findings including specific operational definitions of primary
and secondary outcomes, and clearly operationalised independent variables and covariates. Two
different samples of violent offenders were successfully recruited and comprehensively assessed
using valid and reliable measures. Further, secondary outcomes were implemented as a fail-safe
to avoid the loss of potentially important analyses due to low base rates and they represented both
inpatient and community violence. Aside from the insufficient performance indicators for several
of the measures, the study procedures proved to be feasible in both settings. Finally, the study
protocol was submitted for publication prior to data analysis, with pre-specified, objective criteria
to determine progression to a larger study, and appropriate analyses were undertaken, including
bootstrapping of confidence intervals to get an indication for the necessity of a future study in a

larger population.

9.6 Limitations

Although the theoretical concepts included in the current study were assumed to be valid,
to obtain significant results, these concepts would need to be validly measured. Thus, there is a
chance that the null findings relate more to the measures used in the study, as several of them did
not demonstrate adequate predictive performance indicators for violent outcomes. Moreover, it
could be the case that the measures do not assess the concepts they claim to. However, much
attention was given to selecting measures with robust psychometric properties, suggesting the
null findings may be a product of the sensitivity of measures, rather than the validity.

Measurement error may have also contributed to the null findings. In the current study,
potential sources of measurement error include invalid administration of measures and the
response style of participants. Measurement error can result from invalid administration, scoring,
or data input, which can introduce artificial variance and lead to invalid interpretations of findings.
However, the researcher had previous intensive training on the administration, scoring, and
interpretation of neuropsychological assessments. Further, efforts were made to ensure that the

testing of individuals was done in quiet, distraction-free rooms and participants were regularly
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given the option to take breaks. However, it is possible that measurement error still occurred, as
the researcher was the sole administrator, scorer, and interpreter of all measures, and reliability
was not assessed. Measurement error can also be associated with the response styles of
participants, such as their approach to the assessments, namely, motivation. Although
theoretically this was controlled for, as informed consent required participants to engage on a
voluntary basis rather than a mandatory basis, a lack of motivation was observed in a small
proportion of the sample, though this was reliant on observation only. A lack of motivation may
have also contributed to the proportion of impairments seen in these samples, though, the attitude

most often observed in the participants was a motivation to perform well.

The small sample size may have also contributed to null results, and therefore, impacted
the statistical validity of the findings. However, for hypothesis testing, a power analysis was
conducted to ensure there was adequate power to run the statistical analyses, though ROC analysis
was performed on all measures to obtain their performance indicators, which is an analysis that
is influenced by sample size (Singh, 2013), and findings should be interpreted cautiously. Whilst
it may have been beneficial to examine the cumulative effects of all independent variables for all
hypotheses, the sample size was unlikely to negatively affect the statistical validity of the primary
and secondary findings. Though, statistical validity can also be impacted by the distributions of
administered measures, and in the current study, several of the measures did not follow a normal
distribution. This was assessed before any analyses commenced, and was accounted for by using
non-parametric bootstrapping, a method that makes no assumptions about the distribution, similar
to ROC analyses, which are also non-parametric. Nonetheless, model estimates, and effect sizes
should be interpreted using the BCa confidence intervals for interpretation, as they are likely to

contain the true values.

In both samples, only reactive violence occurred, thus, the analysis of reactive and

instrumental violence could not be analysed.

Finally, the results may not be generalizable. A limitation often attached to risk
assessments is that they perform best in a specific population, with a specifically defined
behaviour, and often, a specific setting (e.g., Douglas, Cox, et al., 1999). However, although the
generalizability of the results is restricted to men who have been convicted of violent offences,
the findings represent inpatient violence, and community violence. Another common limitation
in this type of research is that inpatient violence does not generalise out with an institutional
setting as patients’ behaviour is closely monitored and proxies are often used as outcomes.
Though, the other side of the argument suggests that the measurement of community violence

may not be complete as incidents of violence are only recorded when the individual is caught.
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Whilst both arguments are valid, the combination of including both samples likely contributed to
a balance in the current study. Further, while there is no way to know how many violent incidents
went unrecorded in the community sample, their participation in criminal justice social work
included more supervision than would be given to an individual in the community who does not
receive any services. Overall, the outcomes, methodology, and samples included in the current
study are generalizable to the current research, and the findings presented here can directly inform

the violence risk literature.

9.7 Recommendations

It is recommended that routine neuropsychological screening of forensic populations be
implemented into practice, and the results implemented into their treatment plans, and possibly
formulations of risk. Understandably, due to the time and resources that neuropsychological
assessments require, this may not be possible in all settings, though, if possible, a referral for a
neuropsychological examination should be made a priority. As professionals working with
vulnerable populations, it is a requirement to ensure that individuals fully understand their

situation and conditions.

For researchers, it is recommended that reasoning, inattention, response inhibition, affect
recognition, and response monitoring be examined in future studies, as they all emerged as
possible important explanatory variables for risk. However, with acknowledgement to the
inconsistencies in effect sizes in conjunction with their small magnitude, it is opined that most
cognitive measures will not add significant value to risk assessments, thus, it is recommended that
the focus shift from using cognitive functioning to predict violence, and instead focus on
predicting functional outcomes and ways to optimise treatment gains. It is posited that a focus on
treatment gains, rather than future violence, will serve a similar purpose; that is, if an individual

is fully benefiting from treatment, they may be less likely to behave violently in the future.

9.8 Conclusions

This feasibility and pilot study was undertaken to test the feasibility of implementing
neuropsychological testing into forensic settings, and to pilot a battery of measures to examine
their predictive performance for violent outcomes. The findings suggest that a future, larger study
is feasible, but small changes would need to be implemented first. However, a future study may
only be necessary for some cognitive abilities, as there was little evidence to suggest that most
neuropsychological measures were strongly associated with violence risk. ROC analyses
demonstrated that measures of reasoning, inattention, response inhibition, affect recognition, and

lack of insight in the inpatient sample maintained a large AUC score after controlling for the
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HCR-20, however, the base rate was low, which likely inflated the results. Similarly, the
community sample also had a low base rate and only the measure of inattention demonstrated
incremental validity when controlling for the LSI-R:SV. Overall, lack of insight with better affect
recognition in the inpatient sample were the only measures that evidenced their ability to add
incremental validity to existing risk assessments in the regression analyses. Based on these
findings, it is concluded that while predicting future violence is undoubtedly important, there is
little evidence to suggest that the addition of neuropsychological measures will add significant
incremental validity to existing risk assessments. As a result, it is recommended that forensic
populations, undergo comprehensive neuropsychological assessments to optimize treatment

outcomes and to better understand their cognitive strengths of weaknesses.
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10 Cognitive Contributors to the Variance in Behaviours
Associated with Imminent Situational Aggression: A Pilot

Case-Series

Chapter Preface

Chapters 4 through 9 presented a cohesive set of studies examining the relationship
between neuropsychological measures and violent and aggressive outcomes over a 6-month
follow-up period. The current chapter presents a pilot case-series that utilised the same
neuropsychological battery to examine the relationship between the cognitive measures and
variance in behaviours that are associated with imminent situational aggression, in a small sample
from the State Hospital, a high secure setting. In addition to investigating this relationship, this
study was designed with a focus on how the major limitations seen in violence literature may be

addressed, such as small sample sizes and low base rates of observational outcomes.

10.1 Introduction

Inpatient violence presents a major concern for psychiatric hospitals and institutions.
Twenty-five to 35% of inpatients exhibit violent behaviour during hospitalization, putting both
other patients and staff at risk (Arango et al., 1999; Daffern et al., 2003; K. Fisher, 2016).
Although this has been evidenced, historically, the focus of violence risk assessments has
remained on the offenders’ risk of long-term, future violence, namely within the community, and
less on their short-term risk of violence within an institutional or hospital setting. More recent
research has brought to light the importance of short-term risk assessments, introducing tools such
as the Short-Term Assessment of Risk and Treatability (START; Webster et al., 2006), the
Dynamic Appraisal of Situational Aggression for Inpatient Violence (DASA-IV) (Ogloff &
Daffern, 2006), and the Brgset Violence Checklist (Woods & Almvik, 2002). Researchers have
suggested that assessing the risk of violence in the short term is imperative for assessing,
managing, and preventing violence in inpatient and institutional settings (Michael Doyle &
Logan, 2012).

Whilst many well-known risk assessments encompass static and dynamic risk factors for
violence, short-term risk factors are often clinical rather than historical, as they are more likely to
vary from day to day (McNiel et al., 2003). Aggressive behaviour can arise from a range of
dynamic or clinical factors, including recent violence or threat of violence, physical discomfort

or pain, sleep issues, positive symptoms of psychosis, irritability, and lack of therapeutic alliance
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(K. Fisher, 2016). In addition to these factors, behavioural and cognitive products of cognitive
impairments can also contribute to short term risk; namely, impulsivity, found on the DASA-IV
(Ogloff & Daffern, 2006) and lack of insight found on the START (Nicholls, Brink, Desmarais,
Webster, & Martin, 2006), however, there is reason to believe that additional cognitive factors
may also contribute to short-term risk, and may play a role in the variance in a variety of
behaviours which may lead to aggression. For example, as observed in this thesis, forensic
populations are characterised by poor cognitive functioning, particularly executive dysfunction,
which appear to be more perceptible in the presence of risk factors for cognitive impairment such
as TBI, certain mental illness diagnoses, and a history of harmful alcohol and substance misuse,
also common in this population. Deficient cognitive abilities are linked to problems with self-
regulation and socially inappropriate behaviours, which may manifest as impulsive, disinhibited,
and aggressive behaviour (Ogilvie et al., 2011). Further, deficient executive functioning can
manifest as reduced self-control and attention control, carelessness, poor planning abilities, goal
setting and cognitive flexibility, impulsivity, and increased emotional lability (Jackson et al.,
2014; Morgan & Lilienfeld, 2000; Ogilvie et al., 2011; Paschall & Fishbein, 2002). Of particular
interest in the current study are poor self-control, emotional lability, impulsive and disinhibited
behaviours, and poor self-regulation as these highlight behaviours which may be less predictable,
reactive, and more variable from day to day. Most studies which have included the DASA-IV
have focused on its psychometric and predictive performance (e.g., Griffith et al., 2013; Nqwaku
etal., 2018; Vojt, 2014), however, the current study took a different approach by using the DASA-
IV as an outcome measure to capture the variance in patient behaviour over a short period. As the
DASA-IV items are risk factors for imminent situational aggression, they are considered
behaviours which may precede or be indicative of aggression, rather than being aggressive acts
themselves. Thus, the primary focus of this study was not to predict short-term risk per se but was
instead to determine whether performance on neuropsychological measures can explain the
variance in behaviours which are associated with aggression over a 14-day period. It was
anticipated that the identification of risk factors which may explain the variance in this behaviour
may help to highlight important patient characteristics to assist nursing staff in identifying patients
who may be more likely to have variable presentations of behaviour, which may aid in the

management and prevention of inpatient violence and aggression.

In addition to assessing cognitive explanations for variable behaviour, the current study
was designed with the aim to overcome common methodological limitations of observational
research on violent outcomes (see Chapter 3). It is evident that many studies which examine
violence in forensic populations suffer from limitations of small sample sizes, poorly

operationalised outcomes, and low base rates of observational outcomes. Whilst the recruitment
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of a large sample in conjunction with the guarantee of a robust base rate of incidents often seems
improbable in risk assessment research, it was postulated that the use of a repeated measures
design would not only theoretically increase the power in this study to allow for more advanced
statistical analyses but would also increase the likelihood of capturing more incidents, increasing
the base rate. Moreover, repeated measures designs are highly advantageous over cross-sectional
designs, as they allow for the evaluation of with-in participant change across time and increase

power while reducing the cost of conducting the research (Guo et al., 2013).

10.1.1 Aims

e To investigate whether performance on neuropsychological measures and scores on
clinical measures explain the variance in behaviours indicative of imminent situational
aggression in forensic psychiatric inpatients over a short period of time.

e To determine whether the use of a repeated measures design can help overcome
methodological limitations of power which result from a small sample size, and a low

base rate of incidents.

10.2 Method

10.2.1 Methodological Considerations and Study Design

Chapter 3 of this thesis presented evidence to highlight the major methodological
limitations in risk assessment research with recommendations on how these can be acknowledged
in future studies. Many of these limitations were considered in the design of the pilot and

feasibility study (see Methodological Considerations in Chapter 6), however, some of the

weaknesses persisted, namely, small sample size and low-base rates. As emphasized in Chapter
3, a small sample contributes to low power, and low power can decrease the chance of finding the
true effect, and may also inflate the magnitude of the effect, both contributing to unreliable
findings (Button et al., 2013). Likewise, low base rates of incidents make the accurate prediction
of future behaviour more difficult and may tempt researchers to broaden their operationalisations
of violence to include additional behaviours or proxies, essentially making the target behaviour
larger, but the specificity of the prediction lower. While it is often difficult to recruit large samples
in this type of research, it was posited that implementing a repeated measures design would
increase the statistical power in a small sample. Repeated measures allow for the examination of
within and between subject variance by separating the error variance and lowering the overall
random error, increasing power. To acknowledge the base rate limitation, it was theorized that
because the observation of actual, physical violence is rare, especially in inpatient settings where

behaviours are well managed, perhaps measuring indicators for imminent aggression, rather than
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violence, may increase the number of recorded incidents. Finally, low base rates of incidents often
lead researchers to not only broaden their operationalisation of the outcome, but in cases where a
continuous outcome was used and only a small proportion of the sample had a different score than
the majority of the sample, the outcome is often treated as binary. For example, this was seen in
pilot and feasibility study (Chapters 6-9) where many of the community participants only had one
incident during a follow-up period, but a few had more than one. When a continuous outcome is
then treated as binary, valuable information may be lost, and interpretations of the data are more
inhibited. To address this limitation, a novel statistical analysis using two-part mixed models
which analyses the binary and the continuous portions of the outcome in one model was piloted
in the current study to examine its utility in situations such as this, and to determine whether this
analysis would be of value for future research in this area. Thus, the current study was designed
as a repeated measures pilot case-series, which created multilevel data where observations were
clustered around patients which allowed for the examination of both within and between patient
variance on the outcome, while controlling for individual characteristics. It was hypothesised that

this design would help to overcome the limitations in the following ways:

Small Sample Size. In repeated measures design, the repeated observations increase
statistical power, thus even with a small sample size, intricate statistical analyses can still be

performed.

Low-Base Rate. It was posited that rating patients’ behaviour three times a day for 14-
days would decrease the chances of patient incidents being missed or overlooked by the State
Hospital’s formal reporting procedures and would increase the variance of the outcome. Likewise,
the outcome measure used to rate behaviours in the current study was chosen because the items
on it do not measure violence, but instead measure behaviours associated with aggression, which
are more likely to be observed on a day-to-day basis. Finally, it was hypothesised that using two-
part mixed models would increase our ability to salvage continuous data where there is low

variance, due to a low base rate.

10.2.2 Plan of Investigation

The study was conducted at the State Hospital, a high secure hospital, in Carstairs,
Scotland (see Chapter 6 for a more in-depth description of the hospital). The proper use of the
DASA-1V requires that patient behaviour is rated three times a day to indicate whether there is a
risk for inpatient aggression within the following 24 hours (Ogloff & Daffern, 2006). Therefore,
the repeated measures design for the current study required nurses to evaluate and rate patient
behaviour using the DASA-1V, three times a day for 14-days, and when no rateable behaviour

was evident, they were instructed to record a zero.
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Pre-Data Collection Approvals. A proposal to amend the main study (presented in
chapters 6-9) to include this additional data collection was sent to the State Hospital Research
Committee on 31% of May 2018 and received approval on 4" of June 2018. A substantial
amendment was then applied for through IRAS, and final approval was granted on 21 September
2018.

Recruitment of Hospital staff. Due to the nature of the data collection, the researcher was
required to heavily rely on nursing staff to complete daily ratings of patient behaviours. The
researcher liaised with a charge nurse who agreed to assist with engaging ward nurses, and
subsequently identified key nurse contacts from each ward who agreed to ensure the ratings were

completed each day.

Identification of Participants. Only patients from the State Hospital who participated in
the main study (presented in chapters 6-9) were invited to participate. Before patients were
approached, their responsible medical officer was contacted to confirm capacity to consent. After
confirmation was received, patients were approached, given an information sheet, and were given
seven days to decide whether they would like to participate, at which point if they agreed, consent
was obtained. Patients were asked to consent to nurses rating their behaviour three times a day

for a period of 14 days, and for the researcher to access this data in their electronic record.

10.2.3 Data Collection

Behaviour Ratings. Nursing staff were asked to rate the behaviour of the identified
participants three times a day (backshift, morning shift, night shift) for 14 days in a row using the
Dynamic Appraisal of Situational Aggression- Inpatient Version (DASA-IV; Ogloff & Daffern,
2006). Each day, the researcher visited the ward in the morning and the afternoon to ensure the

ratings were being completed, and reminders were sent out frequently by email.

Cognitive Measures. The cognitive measures comprised the test battery that had already
been administered for the purpose of the main study (presented in chapters 6-9). Scores for each
measure were used as continuous independent variables. Baseline testing took place between
January 2018 and September 2018, and data collection for the current study commenced in

October 2018. Cognitive measures and operational definitions are presented in Table 10.1.
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Table 10. 1 Operationalisation of Independent Variables (1V)

v Measure Operational Definition
Reasoning WASI-II Perceptual Reasoning Index (PRI)?
Attention CPT-3 Number of omission errors®

Response Inhibition Stroop Colour & Word Test  Interference score?

Response Monitoring  Modified WCST Number of perseverative errors?

Risk Taking lowa Gambling Task Proportion of cards chosen from
disadvantageous card piles?

Cognitive Empathy TASIT Number of correctly identified feelings?

Affect Recognition TASIT Number of correctly identified emotions®

Lack of Insight PANSS Lack of Insight scale®

Note. WASI= Wechsler Abbreviated Intelligence Scale, CPT= Conners’ Continuous Performance Test;
WCST= Wisconsin Card sorting test; TAST= The Awareness of Social Inference Test; PANSS= Positive
and Negative Syndrome Scale; @ lower scores represent higher impairment; ® higher scores represent higher
impairment.

Clinical Measures. Measures of clinical characteristics, including history of alcohol and
substance misuse were recorded from available data in patient medical files, and history of severe
head injury were coded based on self-report using the OSU-TBI-ID. Clinical measures and

operational definitions are presented in Table 10.2.

Table 10. 2 Description of Clinical Risk Factors

Clinical Factor Measure Variable Coding

Alcohol Use Presence of a secondary diagnosis of Presence of diagnosis= 1,
alcohol dependence or harmful Absence of diagnosis= 0
(recreational) use in patient file at
baseline.

Substance Misuse Presence of a secondary diagnosis of Presence of diagnosis= 1,
harmful (recreational) substance use, Absence of diagnosis= 0

polysubstance/multiple drug misuse, or
drug dependence in patient file at baseline.

History of Head Worst head injury self-reported was rated 0= No head injury; 1=
injuries for level of severity using the OSU-TBI. Improbable TBI; 2= Mild TBI;
3= Definite mild TBI; 4=
Moderate TBI; 5= Severe TBI
Note. OSU-TBI-ID= Ohio State University Traumatic Brain Injury Identification Method
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10.2.4 Outcome Measure

Behaviours Associated with Aggression. Behaviours associated with aggression was
operationalised by the DASA-IV (Ogloff & Daffern, 2006). The DASA-IV consists of seven
scales: (1) Irritability, (2) impulsivity, (3) unwillingness to follow instructions, (4) sensitive to
perceived provocation, (5) easily angered when requests are denied, (6) negative attitudes, and
(7) verbal threats. The items are scored 0 if they are absent or 1 if they are present now or have
been present in the last 24 hours, and then the scores are summed to obtain a composite risk score.
Although there is no cut-off score, other research has used a cut off score of 4 to identify high-
risk patients (Kaunomaki, 2015). The ability of the DASA-IV to predict imminent risk for
aggression has been compared to the clinical scale of the HCR-20, resulting in good predictive
validity, where the DASA-IV demonstrated an AUC of .82 and the HCR-20 clinical scale
demonstrated an AUC of .73 (Ogloff and Daffern, 2006). The rationale for choosing the DASA-
IV as an outcome measure in the current study was briefly discussed in section 10.2.1, stating that
in an attempt to avoid the common limitation of low base rates in observational studies, the
outcome measure used to rate behaviours in the current study was chosen because the items in it
do not measure violence (which is rare and often results in a low base rate), but instead measure
behaviours associated with aggression. Although it can be used to ‘take the temperature’ of a
ward, it also has predictive utility for imminent aggression. Moreover, the risk factors included in
the DASA-IV, which were used as the outcome in the current study, are closely related to

behaviours often observed in patients with cognitive impairments.

10.2.5 Statistical Analysis

Descriptive statistics were reported for all participants using means and standard

deviations.

To investigate variance in DASA-IV ratings over time, multilevel modelling (MLM) was
used. MLM is increasingly used to analyse single case-series designs (e.g., Shadish et al., 2013),
and is useful for the analysis of small-N case-series as it treats each individual as a ‘cluster’ and
allows for the testing of a statistical model based on individual characteristics and a statistical
examination of changes in slopes and intercepts over time. Thus, by using MLM, researchers can
investigate whether individual characteristics at baseline, results in a change in slope or intercept
of the outcome measure. Analysing data overtime in the same individuals often leads to the time
points being correlated which violates the independence assumption of ordinary least squares

(OLYS) regression, thus MLM was deemed a more appropriate analysis for the current study.
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Linear MLM were planned for the primary analysis of the current study, however,
following data collection it became apparent that the outcome data had an excess of zero ratings,
with 13 non-zero ratings (e.g., presence of behaviour) and 701 ratings of zero (absence of
behaviour). As a result of the large number of zero ratings, the data were right skewed with the
majority of ratings clumping at zero, thus the data were considered to be semi-continuous, that is,
data that has a mixture of true zeros and continuously distributed positive values (Farewell et al.,
2017). As some of the ratings were ones, the outcome could be transformed into a binary outcome,
and logistic mixed models could be used, however, changing a continuous outcome to a binary
outcome inhibits the inference that can be made from the model parameters, including making
inferences about the intensity, severity, or level of the covariate in relation to the outcome, and
can also artificially inflate the variance. Thus, the use of a zero-inflated two-part mixed model
was utilised. Zero-inflated two-part mixed models are equipped to handle repeated measures data
with a large number of zeros. These models work by separating the zero responses from the non-
zero responses, allowing for the examination of the severity or intensity of the outcome by using
a linear mixed model with a log transformed outcome analyzing only the non-zero responses, and
the odds of the occurrence of the outcome by using a logistic mixed model, by coding all responses
as one or zero and treating them as binary, in one analysis. The lognormal distribution is used to
describe the probability distribution of the nonzero values, and the binomial distribution is used
to describe the binary portion of the model. The outcome in the lognormal model can be
interpreted as the typical behaviour rating per time of rating, given that a rating of aggression has
occurred, whereas the binary portion can be interpreted as whether or not a behaviour occurred
(e.g., Tooze et al., 2002; Walls et al., 2009).

In these models, the random effects are not assumed to be independent, thus the likelihood
components cannot be maximized separately. The likelihood is maximized using quasi-Newton
optimization of a likelihood approximated by adaptive Guassian quadrature (Tooze et al., 2002).
Further, the components from each model share a common parameter, p, which reflect possible
covariation between the two parts of the model, and marginal effects can be calculated when fixed
effects are used in both parts of the model. Interpretation of fixed effect coefficients for these
models follow the same interpretation as lognormal regressions or logistic regressions, and
standard regression diagnostics, such as Q-Q plots for residuals, to check goodness of fit can be
used. The random effects account for the unobserved variability among the patients. In the
lognormal part of the model, the random intercept allows some patients to consistently have a
high or low mean of nonzero values, and in the logistic part of the model, the random intercept,
on the logit scale, allows some patients to have a consistently high or low probability of a nonzero

response. The variability of the random effect in the logistic part of the model indicates the
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variability in the probability of a nonzero response among patients with similar covariate patterns,
whereas the random effects in the lognormal part of the model indicates the amount of variability
of mean nonzero responses among the patients with similar covariate patterns (Tooze et al., 2002).
It is important to note that the linear model reflects only those patients who received a nonzero
rating during the follow-up period and is not generalizable across all patients. As this is an analysis
that has limited application in violence research, a breakdown of the key equations for the model
are not repeated here but can be found in Walls et al. (2009).

Missing data were replaced with a zero after participant notes were cross-checked to
ensure there was not a missed incident that should have been rated. Data were entered in long
format, where each patient had one row per observation. All cognitive measures were entered into
the models as continuous covariates, and behaviour ratings were treated as continuous. Models
included an interaction of fixed effects (time and cognitive variables), and a random intercept
(patients), resulting in mixed effects models. All continuous covariates were centered to have a
mean of zero and a standard deviation of one to allow for proper convergence of the models, as
well as ease of interpretation of interactions and the intercepts of the fixed effects. Mixed models
separate the overall variability of the repeated measures outcome into a fixed and random
component. The fixed component measures individual characteristics of the sample and
moderators of the outcome overtime (e.g., interaction effects), where the random component
estimates the variability between the subjects. All models were fitted using the Gauss-Hermite
quadrature by means of the Generalized Linear Mixed Models using Adaptive Gaussian
Quadrature (GLMMAdaptive) in R (Rizopoulos, 2021). Deviance information criteria was used
to assess the unaccounted-for variance, and Alkaike’s Information Criteria (AIC) was used to
compare models with fixed effects to the intercept only model, where smaller values represent a
better model fit.

In the analyses, several models were tested to assess for potential mechanisms of variance
over time. First a link function using the family function, hurdle.lognormal from the
GLMMAdaptive package was created to separate data out for each model. For the logistic part, a
binary indicator was used (y > 0) to allow non-zero responses to be coded as one, and for the
lognormal part, y > 0 allowed for the identification of all nonzero responses, which were then log-
transformed to allow for a reasonably normal distribution. Model 0 (which subsequent models
would be built on) evaluated the variance between patients and whether a multi-level model was
warranted. Model 1 evaluated whether time explained the variance in the outcome. Cognitive
variables, interacting with time, were then added to the model to assess the proportion of variance

accounted for over time. Due to the limited sample size, the predictors were analysed individually,
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for example, model 2 (Reasoning), model 3 (inattention), model 4 (behavioural impulsivity),
model 5 (response inhibition), until all predictors were entered, which meant that the effects were
not cumulative, and results should be interpreted with caution. Coefficients from the lognormal
part of the model can be exponentiated, subtracted from 1 and multiplied by 100 (e.g.,
exp(coefficient)-1*100) to get the percentage increase or decrease in the outcome for every one
unit of change in the predictor, and the coefficients from the logistic part are exponentiated to
transform into odds ratios, where a one unit change in the predictor increases or decreases the
odds of the patient receiving an aggression rating or not.

10.3 Results

10.3.1 Sample Characteristics

Of the n=20 patients who consented to participate in the original pilot and feasibility
study, n=17 consented to participate in the current study, n=2 had been transferred out of the

hospital before they could be approached, and n=1 declined to participate.

The mean age of the sample was 43.17 (SD = 10.33) years, ranging from 20-60 years old.
The primary nationality of the sample was White Scottish (n= 12; 71%) and the remaining
individuals were White British (n=5; 29%). Seventy-six percent (h=13) of the sample left school
with no qualifications, and the remaining 24% (n= 4) held an undergraduate degree or had some

undergraduate credits.

Forty-seven percent of the sample (n= 8) had a primary diagnosis of schizophrenia, 35%
(n= 6) had a primary diagnosis of schizoaffective disorder, the remaining three participants had
primary diagnoses of delusional disorder, bipolar affective disorder with psychosis, and alcohol
induced late onset psychotic disorder. The mean length of admission in the State Hospital at
baseline was approximately 2.71 year (SD = 3.33) and 5.80 months (SD= 3.17). Most patients
were considered restricted patients (88%; n= 15), and of the n=17 individuals, 47% (n= 8) were
held at the hospital on a Compulsion Order, 53% (n= 9) were on a treatment order. Forty-one
percent of the sample (h=7) had an index offence of murder, 18% (n= 3) attempted murder, 18%
(n=3) culpable homicide, and the remaining 23% (n= 4) had index offences of assault and assault

to severe injury.

Fifty-three percent of the participants (n= 9) self-reported a history of head injury, 6%
(n=1) had a secondary diagnosis of a drug dependence disorder, and 18% (n= 3) had a secondary
diagnosis of an alcohol dependence disorder. Additionally, 12% (n= 2) of the sample had a
secondary diagnosis of polysubstance misuse, 12% (n= 2) had a secondary diagnosis of mental

and behaviour disorder due to multiple drug use, and 12% (n= 2) had secondary diagnoses of
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harmful use of drugs and alcohol or harmful use of multiple substances. Last, 35% (n= 6) had an
‘other’ diagnosis involving alcohol and substance misuse, namely, mental and behavioural
disorder due to harmful alcohol use (12%; n= 2), polysubstance misuse (6%; n= 1), use of
multiple illicit substances (6%; n= 1), mental and behaviour disorder due to harmful drug use

(6%; n= 1), and harmful polysubstance use (6%; n=1).

10.3.2 Behaviour Ratings

Each patient had 42 time points, equalling 714 observations for the entire sample; this
resulted in 13 ratings greater than zero and 701 ratings of zero (e.g., absence of behaviour). All
13 ratings were accounted for by only n= 4 patients (168 observed time points), referred to from
here as the behaviour group. Three of the four patients in the behaviour group were white Scottish,
and one was white British, three had no education qualifications, and one had an undergraduate
degree, all were restricted patients, and all had a schizophrenia spectrum diagnosis, where two
had a diagnosis of schizoaffective disorder, one of paranoid schizophrenia, and one of
schizophrenia. Descriptive statistics for baseline measures are presented in Table 10.3. Notedly,
the behaviour group had poorer performances relative to the no-behaviour group on measures of
reasoning, response inhibition, risk taking, and response monitoring, and had a higher lack of
insight (Figure 10.1 presents box plots for the mean scores in each group). Table 10.4 provides a

frequency table for categorical variables.

Table 10.3 Descriptive Statistics for Baseline Measures

Behaviour (n=4) No-Behaviour (n= 13)

Variable Mean SD Mean SD

Reasoning 77.00 18.50 83.30 13.20
Inattention 60.20 57.50 62.30 17.00
Response Inhibition 45.20 46.50 45.60 5.14
Risk Taking 45.00 41.50 46.20 8.18
Response Monitoring 43.00 38.00 44.00 7.26
Lack of Insight 3.00 2.50 2.54 1.85
Cognitive Empathy 11.50 12.00 10.80 251
Affect Recognition 21.00 21.50 20.80 4.72
Severity of Head Injury 0.75 0.50 2.92" 1.38

Note. "n= 12; Normative mean (SD) for reasoning= 100 (50); inattention, response inhibition, risk taking,
response monitoring= 50 (10); cognitive empathy= 13.77 (1.16); affect recognition= 24.86 (2.11). Higher
scores on measure of inattention, lack of insight, and severity of head injury indicate higher
impairment/severity.
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Mean.Measure Score

Table 10. 4 Frequency Table for Categorical Clinical Risk Factors

Behaviour No-Behaviour
Variable Present Present
History of Alcohol Use 1 (25%) 2 (15%)
History of Substance Misuse 3 (75%) 5 (33%)
Figure 10. 1 Boxplots for Groups by Measure
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Note. Figure 10.1 represents means and confidence intervals for measures in each group.

10.3.3 Does Performance on Neuropsychological Measures Explain the
Variance in Inpatient Behaviours Associated with Imminent Aggression

Overtime?

Null Model. The null model (model 0), with a random intercept only, was utilized to
calculate the between subject variance in the outcome through intra-class correlations (ICC; 0.01),
and to compare models with fixed effects. The small ICC reflects the separation of all nonzero
data from the zero data, as when the ICC was calculated for a logistic mixed model only, it resulted
in 0.59, indicating that 59% of the chances of a patient demonstrating behaviour indicative of
aggression was explained by between subject differences, though in the two-part model,

differences between patients only explained 1% of the variance in behaviour. The initial model
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was built using only a random intercept in the linear part of the model and was then extended to
include a random intercept in the logistic part, providing a significantly better fit (x? (2)= 15.87,

p<.001), thus random intercepts were included in the linear and logistic parts of all models.

Fixed Effects. After building the null model (Model 0), the effect of time was investigated
(Model 1) but did not significantly explain the variance in behaviour, however it did improve
model fit and decreased the unaccounted-for variance, as demonstrated through the deviance
information criteria, which decreased from 139.50 to 134.14. Following this, each variable and
its interaction with time was examined individually. All interactions improved the model fit
compared to the null, and decreased the unaccounted-for variance, though not significantly, with
model 6 (response inhibition and time) demonstrating the largest decrease, from 139.50 (null
model deviance) to 126.52. No covariates significantly accounted for the variance in behaviour
over time or increased or decreased the odds of a patient demonstrating behaviour associated with
aggression. Further, confidence intervals for the odds ratios included only small, insignificant

effects. All model parameters, for all models are presented in Table 10.5.

Testing the Null Model. As all the models decreased the deviance value compared to the
null model, additional analyses were conducted to further explore if they provided a significantly
better fit for the data over the null. A likelihood ratio test was performed for the model that
accounted for the most unexplained variance, namely, response inhibition. To compare models,
the AIC values were examined and were interpreted as smaller is better where smaller values
indicate a better model fit for the data. The addition of response inhibition and time (x2 (6)= 12.85,
p=.04) improved the fit above the null model, as it had lower AIC values, indicating that the
addition of response inhibition to the model, provided the best fit for the data in this sample.
Model fit was visually examined using Q-Q and scatter plots of simulated scaled residuals, and
further indicated that this model fit the data well with no outliers or significant deviations from
normality (Figure 10.2). Based on these findings, response inhibition provided the best fit out of
all the predictors, however, it did not significantly account for the variance in the behaviour

overtime or change the odds of demonstrating behaviour associated with aggression.
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Figure 10.2 Residuals Plot for the Response Inhibition model
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Note. Figure 10.2 represents scaled residuals for the response inhibition model. Graph was created using
the GLMMAdaptive and Dharma packages in R and is presented with 1000 simulations; KS test=

Kolmogorov-Smirnov normality test
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Table 10.5 Model Parameters for Fixed Effects Examining the Association Between Performance on Neuropsychological Measures and DASA-IV Ratings Over Time

Fixed Effects (Continuous non-zero

Zero-Part (Binary outcome)

Nakagawa R?

outcome

Model Estimate SE z : 95% ClI Estimate SE z OR OR 95% CI Deviance Marginal Conditional
0 Intercept 0.52 1.13 0.45 [-1.71,2.75] | 5.89 1.42 413 139.40 01
1 Intercept 0.40 0.24 1.62 [-0.08,0.88] | 5.91 1.35 4.38

Time 0.04 0.02 -1.60 [-0.00,0.08] | -0.04 0.02 -1.60 0.96 [0.91,1.00] 134.14 15 17
2 Intercept 0.12 079 015 [-1.44,1.68] | 5.87 1.32 4.44

Time 0.04 0.02 2.16 [0.00,0.07] | -0.04 0.03 -1.54 096 [0.91,1.01]

Reasoning -0.02 0.02 -1.01 [-0.05,0.02] | 0.03 0.06 0.60 1.04 [0.92,1.16]

Reasoning:Time 0.002 0.001 0.27 [-0.00,0.00] | 0.0005 0.002 0.27 1.00 [0.99,1.00] 131.04 .28 31
3 Intercept 0.16 0.98 0.16 [-1.77,2.09] | 5.85 1.30 4.49

Time 0.03 0.03 0.94 [-0.03,0.08] | -0.04 0.02 -1.55 0.96 [0.91,1.01]

Inattention 0.01 0.01 0.94 [-0.01,0.04] | 0.01 0.05 025 1.01 [0.91,1.22]

Inattention: Time -0.002 0.002 -0.72 [-0.00,0.00] | 0.0002 0.002 0.10 1.00 [0.99,1.00] 13172 .18 .23
4 Intercept 0.21 0.35 0.58 [-0.48,0.90] | 6.09 1.40 4.33

Time 0.05* 0.02 2.61 [0.01,0.09] |-0.06 0.03 -1.85 0.94 [0.88,1.00]

Response Inhibition -0.04 0.04 -1.27 [-0.11,0.02] | 0.09 0.33 0.71 1.09 [0.84,1.43]

Response Inhibition: Time -0.001 0.003 -0.36 [-0.01,0.00] | -0.006 0.005 -1.29 0.99 [0.98,1.00] 126.52 .30 31
5 Intercept 0.03 0.50 0.10 [-0.95,1.02] | 6.03 1.44 4.16

Time 0.07 0.05 141 [-0.03,0.18] | -0.04 0.03 -1.60 0.95 [0.90, 1.01]

Risk Taking -0.07 0.07 -0.94 [-0.22,0.07] | 0.06 0.11 056 1.06 [0.85,1.31]

Risk Taking: Time 0.007 0.01 0.80 [-0.01,0.02] | -0.002 0.004 -0.43 0.99 [0.98,1.01] 132.86 .62 .69
6 Intercept 0.02 3.80 436 [-7.43,7.46] | 5.87 1.34 4.36

Time 0.05 0.06 0.72 [-0.08,0.17] | -0.05 0.03 -1.64 0.94 [0.88,1.01]

Response Monitoring -0.02 0.04 -048 [-0.10,0.06] | 0.05 0.08 0.70 1.06 [0.90,1.23]
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Resp. Monitoring: Time
7 Intercept

Time

Lack of Insight

Lack of Insight: Time
8 Intercept

Time

Cognitive Empathy

Cognitive Empathy: Time
9 Intercept

Time

Affect Recognition

Affect Recognition: Time
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-1.17
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-0.82
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[-0.00, 0.02]

-0.002
5.99
-0.04
-0.09
-0.02
5.88
-0.04
-0.16
0.0005
5.97
-0.04
-0.04
0.001

0.003
1.38
0.03
0.53
0.02
1.34
0.03
0.29
0.01
1.39
0.03
0.19
0.01

-0.74
431
-1.43
-0.17
-0.87
4.37
-1.52
-0.54
0.06
4.28
-1.59
-0.19
0.11

0.99

0.96
0.91
0.97

0.95
0.85
1.00

0.96
0.96
1.00

[0.99, 1.00]

[0.91, 1.01]
[0.32, 2.59]
[0.93, 1.02]

[0.91, 1.01]
[0.48, 1.51]
[0.98, 1.01]

[0.91, 1.01]
[0.65, 1.42]
[0.98, 1.01]

131.38 .26 .29
128.80 34 .38
131.56 A1 18
131.72 .16 .25

Note. Continuous, nonzero outcome fixed effects include only the patients who had a positive behaviour rating (n=4); SE= standard error; 95% Cl= 95% confidence
intervals; OR= Odds Ratio; OR 95% Cl= confidence intervals for the odds ratio; Nakagawa R>= model fit (marginal =model fit for fixed effects; conditional= model fit

for full model); Resp. Monitoring= Response Monitoring,.

*95% CI do not cross the null line
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10.3.4 Do Clinical Factors Explain the Variance in Inpatient Behaviour

Associated with Imminent Aggression Overtime?

Null Model. As the same dependent variable was investigated for the exploratory

analyses, the parameters for models zero (null model) and one (effect of time) remained the same.

Fixed Effects. All the models accounted for a portion of the unexplained variance and
improved model fit over the null model, however, all confidence intervals crossed the null line.
The interaction between severity of head injury and time in the linear mixed model accounted for
the most unexplained variance decreasing it from 139.4 to 120.8. Model parameters for all clinical
factor models are presented in Table 10.6. The confidence intervals for the odds ratios were
variable ranging from negligible to large.

Testing the Null Model. The model that accounted for the most unexplained variance and
improved model fit was severity of head injury, which was compared to the null model using a
likelihood ratio test. According to the likelihood ratio test, there was a significant improvement
made to the null model by adding severity of head injury and time to the model (x? (6) = 19.01,
p=.004), indicating that the addition of this covariate significantly improved the accuracy of the
model, though there was likely not enough power to for coefficients to reach significance. The Q-
Q and scatter plots indicated that this model fit the data well with no outliers or significant
deviations from normality (Figure 10.3). The model for substance use was also statistically
significant (x? (6)= 12.56, p= .05) and the model for alcohol use (x? (6)= 11.39, p= .08) was
approaching significance. The Q-Q and scatter plot for the substance use model indicated that the

model fit the data well, however, there were significant outliers (Figure 10.4).
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Figure 10.3 Residuals Plots for the Severity of Head Injury Model

DHARMa scaled residual plots
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Note. Figure 10.3 represents scaled residuals for the response inhibition model. Graph was created using
the GLMMAdaptive and Dharma packages in R and is presented with 1000 simulations; KS test=

Kolmogorov-Smirnov normality test

Figure 10. 4 Residuals Plots for the Substance Use Model

DHARMa scaled residual plots
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Note. Figure 10.4 represents scaled residuals for the response inhibition model. Graph was created using
the GLMMAdaptive and Dharma packages in R and is presented with 1000 simulations; KS test=

Kolmogorov-Smirnov normality test
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Table 10.6 Model Parameters for Fixed Effects Examining the Association Between Clinical Measures and DASA-IV Ratings Over Time

Fixed Effects (Continuous non-zero Zero-Part (Binary outcome) Nakagawa R?
outcome)

Model Estimate  SE z 95% CI Estimate SE z OR OR95% CI Deviance Marginal Conditional
0 Intercept 0.52 113 045 [-1.71,2.75] | 5.89 1.42 413 139.4 01
1 Intercept 0.40 0.24 1.62 [-0.08, 0.88] 591 1.35 4.38

Time 0.04 002 -160 [-0.00,0.08] |-0.04 002 -1.60 096 [0.91,1.00] 134.14 15 17
2 Intercept -0.71 1.20 -0.59 [-3.07,1.64] 8.15 2.49 3.27

Time 0.06 0.06 0.99 [-0.06,0.17] | -0.16 0.11 -1.38 0.85 [0.68,1.07]

Substance Use 1.03 0.95 1.08 [-0.83,2.90] | -3.18 2.33 -1.37  0.04 [0.00, 3.99]

Substance Use: Time -0.01 0.06 -0.11 [-0.13,0.11] | 0.13 0.11 111 1.14 [0.90,143] 128.82 40 42
3 Intercept 0.38 0.59 0.65 [-0.77,1.53] 5.89 1.47 3.99

Time 0.05 0.02 2.62  [0.01, 0.09] -0.03 0.03 -1.02 0.97 [0.92,1.02]

Alcohol Use -0.98 0.95 -1.04 [-2.83,0.87] 1.68 2.63 0.63 5.38 [0.03,935.9]

Alcohol Use: Time 0.01 0.06 0.14 [-0.11,0.13] | -0.14 0.12 -1.12 0.87 [0.67,1.11] 128.7 .36 37
4 Intercept 1.89 1.36 1.39 [-0.77,4.56] 6.48 1.62 3.98

Time 0.04 0.09 041 [-0.14,0.22] 0.01 0.06 0.09 1.01 [0.87,1.15]

Severity of Head Injury 1.01 0.95 1.06 [-0.85, 2.88] 1.57 0.84 1.85 4.81 [0.91, 25.37]

Severity of HI: Time -0.01 0.06 -0.14  [-0.13,0.11] 0.03 0.04 0.73 1.03 [0.94,1.12] 120.8 .66 .63

Note. Continuous, nonzero outcome fixed effects include only the patients who had a positive behaviour rating (n=4); SE= standard error; 95% Cl= 95% confidence
intervals; OR= Odds Ratio; OR 95% Cl= confidence intervals for the odds ratio; Nakagawa R?= model fit (marginal =model fit for fixed effects; conditional= model fit
for full model); Severity of HI= Severity of Head Injury
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10.3.5 Results of Pilot Research Questions

The findings did not provide evidence to support either of the research questions. Thus,
the implementation of a repeated measures design and the use of an outcome measure of
behaviours leading to situational aggression rather than violence, did not increase the number of

recorded incidents, and therefore did not increase the variance in the outcome in this case.

10.4 Discussion

10.4.1 Main Findings

Using two-part mixed models for semi-continuous data, the association between
cognitive and clinical risk factors and the variance in behaviour over time, was investigated.
Overall, all 95% confidence intervals for the interactions in all models crossed the null line
suggesting uncertainty in the true estimates and effects. Further, there was limited evidence to
suggest that performance on cognitive measures or scores on clinical measures will significantly
explain the variance in behaviour over time and increase the odds of a patient demonstrating
behaviour associated with aggression in a future study. However, the addition of response
inhibition and severity of head injury to the null model demonstrated positive findings as they
both improved the model fit, though neither measure explained the variance in behaviour over
and above time, suggesting that there is likely to be another explanation for the occurrence of the

behaviour.

10.4.2 Performance on Cognitive Measures and Behaviours Associated

with Aggression

Upon examination of the boxplots in Figure 10.1 for the neuropsychological measures,
there were no notable differences between the behaviour and no-behaviour groups as indicated
by the overlap in confidence intervals between the groups. However, the results are likely to be
biased because of the small sample size, skewness of the data, and due to the magnitude of
difference between the observations in each group, where the behaviour group had 168
observations and the non-behaviour group had 546 observations. Mean scores on
neuropsychological measures ranged from below average to low average and the mean for
cognitive empathy was within the impaired range for the no-behaviour group, indicating that this
small sample is mostly representative of wider forensic samples which often demonstrate low
average to impaired functioning on similar measures (e.g., O’Reilly et al 2015). Although low
means were evidenced, a possible explanation for these null findings is that performance on

cognitive measures moderates the relationship between another patient characteristic and
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behaviour associated with aggression over time, or that they have a cumulative relationship with
other variables on the outcome, though, due to the small sample size, this could not be
investigated. Moreover, it is likely that the study did not have enough statistical power to
differentiate the groups based on measure performances, the primary outcome did not have

enough variance, or that cognitive abilities truly do not explain behaviour variability.

The improvement of the null model after the addition of response inhibition suggests that
perhaps in a larger sample, these findings would be significant, or that they may cumulatively
account for the variance in behaviours associated with aggression, however, the small odds ratio
and the 95% confidence intervals suggest that the magnitude is insignificant. Moreover, the
estimate for the interaction in the linear model is interpreted by exponentiating it, subtracting from
1 and multiplying it by 100 to get the percentage increase or decrease in the outcome for every
one unit of change in the predictor. Thus, for every one unit decrease in response inhibition scores,
there is a 1% increase in behaviour indicative of aggression which is also negligible. Taken
together, the hypothesis was not fully supported by the data, however, given that the model for
response inhibition improved the fit over the null model, even if it was an artifact of
methodological limitations, the null hypothesis cannot be fully accepted, thus, it may be of interest

for some to further examine this in a larger sample.

10.4.3 Clinical Risk Factors and Behaviour Associated with Aggression

The analysis of clinical risk factors provided little evidence of a strong association with
indicators for behaviours related to risk of aggression. However, severity of head injury had the
largest decrease in unexplained variance and improved the null model, and similarly, the models
for historical substance and alcohol use were approaching significance for improving the null
model, and whilst the confidence intervals crossed the null line for all estimates and effects, except
for time, these findings are in line with similar research. For example, clinical risk factors such as
substance misuse (e.g., Fernandez-Serrano et al., 2011), harmful alcohol use or dependence (e.g.,
José Fernandez-Serrano et al., 2010), and head injury (e.g., Muccigrosso et al., 2016) contribute
to cognitive impairments, suggesting that they also contribute to more variable behaviour.
Though, the null hypothesis, that is, clinical factors have no effect on the variance in behaviours
associated with aggression risk, cannot be ruled out based on these findings. Like the cognitive
measures, these measures all boasted confidence intervals that ranged from negligible to large,
indicating uncertainty in where the true findings sit. Further, although severity of head injury
accounted for the most unexplained variance, the unexplained variance remained high at 120.8,
indicating that there are additional mechanisms that explain the variance of behaviour that were

not examined in this study. Overall, the model for severity of head injury not only provided the
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best fit as indicated by Nakagawa R?, but also explained the most variance as indicated by the
deviance information criteria making it the best explanation for variations in behaviour in the
current study. In line with past research, head injuries and TBI may result in impairments that
inhibit an individual’s ability to comply with correctional authorities, in addition to tending to
their activities of daily living (Slaughter et al., 2003), consequently affecting their treatment as
well as their ability to be released. The association between head injury and increased aggressive
and antisocial behaviours has been well established in the literature (e.g., Brown et al., 2019;
Fazel et al., 2011; Williams et al., 2018), and is discussed in depth in Chapter 2 of this thesis.
Similarly, the neuropsychological effects of historical substance misuse and the association with
aggressive and violent behaviour have been thoroughly discussed in the literature (e.g., Chandler
et al., 2009; Hoaken & Stewart, 2003), and are also discussed in depth in Chapter 2 of this thesis.

10.4.4 Pilot and Null Findings

The current study was designed with the intention to overcome the methodological
limitations that are often apparent in forensic inpatient research, namely, small sample size and a
low base rate of incidents. To combat these, a repeated-measures design was implemented to, (1)
increase statistical power (while allowing for a smaller sample size) and (2) to overcome a low
base rate of incidents by observing and rating patients 42 times in a two-week period, thus
introducing more time points to theoretically decrease the opportunity for incidents to go unrated
or missed. Moreover, the DASA-IV was carefully chosen as an outcome as it was specifically
designed to measure inpatient behaviour. However, while the repeated measures did increase
statistical power, the low base rate of incidents persisted. Hence, it is apparent that it is not the
study design, or the number of times patients’ behaviour is measured or how it is measured, but
it is likely due to the wellness of the individual patients and the stability of their environment. For
example, the patients who participated in the current study were well enough to consent, were
abstinent from drugs and alcohol before and during the time of the study and were settled in a
stable environment with minimal de-stabilizers. Additional postulations have been made to
explain this, for example, a patient displaying irritable behaviour may be observed by nurses as
having a bad day and a DASA-IV rating may not seem appropriate; also nurses who have known
patients for a long period of time may not see patient behaviour as an indicator for later aggressive
and thus may not rate it as such (e.g., observer bias); it is also possible that if a patient became
irritable or displayed another behaviour encompassed by a DASA-IV item, that it went unnoticed;
and lastly, as with many studies of inpatient aggression and violence, institutionalised behaviour
may have played a role, that is, patients may have adapted their behaviour to the services (Chow

& Priebe, 2013), and may not react in the same way to certain situations in hospital as they would
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in the community. Research has also suggested that psychiatric nurses are often well versed in
noticing patients who are at a greater risk for inpatient violence and may therefore act before an
incident has the chance to occur (Ogloff & Daffern, 2006). Moreover, the DASA-1V was designed
to capture change in patients’ behaviour (Ogloff & Daffern, 2006), thus, if a patient’s baseline
behaviour is irritable, for example, unless the irritability increased, the behaviour is unlikely to
receive a rating. Another possible explanation is, as per hospital policy, nurses at the State
Hospital are only required to rate patient behaviour on the DASA-IV when the patient is either
new, and therefore their behaviour variation is unknown, or when the patient has shown a new
pattern of behaviour indicative of risk during their time at the hospital. Of the n= 17 patients who
participated in this study, only n= 2 were required to have their behaviour rated daily before
consenting for the study, suggesting that the baseline behaviour of the remainder of this sample
may have been much less variable than might be expected. Further, the seven items on the DASA-
IV do not measure violent behaviour, instead they signify the presence of behaviours that are
likely to lead to situational aggression (Ogloff & Daffern, 2006), which lead to the hypothesis
that perhaps capturing these behaviours would broaden the target behaviour, increasing the base
rate, though, this was not the case. Based on these findings, it appears that inpatient settings may
not be suitable for the examination of variance in patient behaviour, at least over a short period
of time. Future research in this area should focus on longer follow-up periods, and perhaps

patients who are not yet clinically stable and settled into their environment.

10.4.5 Limitations

This study has several noteworthy limitations. For instance, the study took place in an
inpatient forensic high secure hospital consequently constraining generalisability of the findings,
however, obtaining the ratings on the same patients three times a day would have been difficult
had the study taken place in the community. Further, the entire sample was made up of men, it is
possible therefore that women’s behaviour may have varied more, and their performance on

cognitive measures may have affected behaviour associated with aggression differently.

Whilst the use of two-part mixed models allowed the clustering of repeated measures data
to increase power for statistical analyses, it is still likely that a larger sample would have provided
more robust estimates of the model parameters, and the lack of robust findings is perhaps the
result of insufficient statistical power to identify covariates which explain a proportion of the
variance in behaviour over time, as well as magnitude of difference between patients who
presented behaviour associated with aggression and those who did not. Further, findings are
biased, as the only continuous outcomes that were analysed were nonzero and were only for the

participants who demonstrated rateable behaviour, in this study, that was only n=4 patients.
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Furthermore, this analysis was performed in this study to demonstrate its utility in studies of
violence risk to increase specificity of findings by obtaining model estimates for severity of an
outcome, as well as the odds of the outcome occurring, though, due to the low base rate in this
study, it is likely that the models were overly complex for this data, thus results should be
interpreted cautiously. This is likely to be the explanation for the statistical significance of the
head injury and substance misuse models, as all confidence intervals for individual variables in
the model crossed the null line. Last, the null results may be a product of a flaw effect in the study
design as the data were skewed and had low variance, however, these results are generally in line
with the findings from the previous study in this thesis.

The study also took place over a short period, which was also likely to have impacted to
the low base rate of rateable behaviour. Research on short-term risk assessments has suggested
that monitoring patients who are clinically stable over a short period is neither as useful nor
realistic as longer follow-up periods, especially when it comes to picking up psychiatric
symptomology (Grevatt et al., 2004). However, obtaining three ratings per patient, per day for
14 days involved considerable efforts from all parties. A longer period may have resulted in

significant missing data, as well as substantial burden on ward staff.

10.4.6 Implications and Recommendations for Similar Research

Limited clinical implications can be made based on these findings due to the sample size,
however, deficient response inhibition, severe head injuries, and historical substance misuse may
be indicators of less regulated behaviours which may be indicators for imminent aggression,
though these are not necessarily new findings. For example, impulsive behaviour is a product of
deficient response inhibition, and is an established risk factor for violence, similar to substance
misuse, though TBI is not a formal risk factor on existing measures. Though, based on these
findings, and bearing in mind the findings from Chapter 8 of this thesis, there is little evidence to
suggest that performance on cognitive measures explain a significant proportion of the variance
in violent and aggressive behaviours. There are a few methodological implications which can be
made based on this study. For instance, it is apparent that the limitations outlined in Chapter 3 of
this thesis are difficult to overcome even when they are carefully and critically considered in the
development stages of a study. Perhaps the glass ceiling that risk assessments have hit are a
product of these limitations, and study quality has also hit a glass ceiling. However, some aspects
of this research remain in the control of researchers, for example, conducting prospective studies
rather than cross-sectional, repeated measures when only a small sample can be obtained, and the
inclusion of a daily measure of aggression or of functional outcomes to supplement the

observational outcomes to create a better chance of robust statistical analyses even in the case of
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a low base rate of incidents. Additionally, the use of two-part mixed models for analysis is novel
in this field and allows inferences to be drawn on the outcome as both continuous and binary,
rather than sacrificing measures of severity or intensity due to low base rates or a large number
of zeros and using it as a binary outcome only. As a result, these analyses may improve the
specificity of findings in studies which examine violence as an outcome. Despite biases in the
linear part of the model, this analysis appears promising for similar multilevel research, especially
in pilot studies where estimates of effects are desired. Finally, it is well known that human
behaviour is difficult to predict, thus, if researchers continue to critique studies of low quality,
critically evaluate their own methodologies, and aim to be specific and thorough in their
definitions and measures of outcomes, as well as innovative in study designs and analyses, it is

likely that the research in this field will slowly increase in quality.

10.5 Conclusion

The findings of this study imply that in an unchanging environment, abstinent of drugs
and alcohol, and with stability of mental health, performance on neuropsychological measures
and scores on clinical measures may have little effect on the variance of inpatient behaviour. As
these results lack generalisability to community and outpatient settings, it is posited that they
would differ in these settings where drugs and alcohol are more likely to be available, and other
de-stabilisers might be present, though this was not the case in the pilot and feasibility study
presented in Chapters 6-9 in this thesis. Albeit response inhibition and severe head injury emerged
as possibly important explanatory variables for variance in inpatient behaviour, however, the
methodological limitations of the study constricted the robustness of these findings, thus a future,
larger study may be warranted to further examine these relationships to gain a more accurate

understanding of the underlying mechanisms related to the variance in violence risk.
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11 General Discussion

Chapter Preface

This chapter concludes the thesis by summarising the major findings from the preceding
chapters. Following a final discussion about the main research question for this thesis, clinical
and research implications are discussed, with recognition to the limitations of the research in this
thesis. Finally, several recommendations are offered based on the implications of the findings, in

addition to the scope for future research, and the way forward in this field.

11.1 Thesis Aims

The assessment of violence risk and the management of offenders have improved
considerably in the last few decades; however, violence risk assessments appear to have hit a
‘glass ceiling” with most predicting outcomes with only moderate effect sizes. Respectively, there
has been an increase in published literature examining the association between cognitive
impairments and violence and aggression, which has contributed to the postulation that perhaps
the addition of cognitive risk factors for violence may have the ability to improve the predictive
performance of risk assessments and break through the glass ceiling. Whilst efforts have been
made to determine whether this is the case, the apparent need for innovation in this field has
seemingly overshadowed some of the fundamentals in research, introducing the same
methodological weaknesses into the neuropsychology research that have plagued the general risk
assessment field of research since before the 1980’s. Methodological weaknesses such as poorly
defined outcomes, the wide range of available neuropsychological assessments in combination
with overlaps between measured concepts, cross-sectional studies, a lack of transparency in
reporting findings, and the lack of published null findings have resulted in mostly small,
heterogenic effect sizes with wide confidence intervals and a general lack of certainty regarding
the true relationship between cognitive abilities and violence risk.

Despite the uncertainty perpetuated by the methodological limitations, there is strong
theoretical support for the relationship between cognitive impairments and violence risk, based
partially on the scope of cognitive impairments which often characterise forensic populations, and
more so on the behavioural products of cognitive dysfunction often making it difficult for
individuals to desist from offending and to function in a structured normative society. This thesis
examined the ability of neuropsychological measures to explain violent outcomes, and to add
incremental validity to contemporary risk assessments. The central aim was to identify

neuropsychological domains relevant for inclusion in a structured professional judgement tool
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that could be used in parallel with existing tools to increase both their accuracy in predicting risk
and their utility in treatment planning. It was hypothesised that the inclusion of these specific
assessments would improve the accuracy of clinical judgements and formulations of risk,
increasing the ability to accurately target treatments; and to adapt treatments to maximise their
efficacy. Operationalising the aim resulted in a selective research strategy which followed the
example of the National Institute of Mental Health’s MATRICS initiative’s development of the
MATRICS Consensus Cognitive Battery (MCCB) which sought to identify not only cognitive
domains identified by the research literature, but also those that, in a relatively new field, may
have yet to be examined sufficiently through expert consensus (Nuechterlein et al., 2008). This
work led to four pieces of novel research. The novel research offers evidence on the correlations
between disaggregated cognitive abilities and violent outcomes in violent, forensic populations,
the first expert ranked list of important cognitive risk factors to consider for violence risk
assessment, initial findings for the predictive and incremental validity of neuropsychological
measures for violent and similar outcomes in two distinct violent populations, as well as a first
look at neuropsychological explanations for variance in daily behaviour of forensic inpatients
which may be indicative of aggression. In addition to these findings, the current thesis examined
the literature on a conceptual level using a bottom-up approach to identify areas where researchers

can make improvements to increase the quality of future research in this area.

11.2 Summary of Findings

Meta-Analyses. The systematic review and meta-analysis in Chapter 4 critiqued and
synthesized the extant literature on the cognitive differences between violent and non-violent
offenders, and the strength of the relationship between neuropsychological measures and violent
outcomes. With the inclusion of 42 studies, three out of 12 measures homogenously and
significantly differentiated violent and non-violent offenders (e.g., reasoning: g= 0.26,
impulsivity: g= 0.28, and expressive speech: g= 0.85) and three out of five measures (e.g.,
impulsivity: r= .27, attention: r=-.16, and insight: r=-.17) significantly correlated with violence
risk prospectively. The between group portion of the review evidenced that the largest effect sizes
came from studies which did not use narrow inclusion criteria, and those which used the LNNB.
However, the vast range of measures used across the included studies was posited to have
contributed to the heterogeneity and wide range of effect sizes (e.g., g=-0.76 to 0.85), as well as
the small sample sizes and magnitude of difference between groups, perhaps increasing Type |
error. The association portion of the review suggested that measures of attention, impulsivity, and
lack of insight would independently add approximately 3-7% incremental variance to a risk

assessment, which is unlikely to be useful for improving their predictive accuracy. Given the state
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and poor quality of much of the literature, it was difficult to draw definitive conclusions, though
it was postulated that most measures of cognitive abilities do not have the ability to add significant
incremental validity to risk assessments. As a result of the multidimensional underlying structure
of many neuropsychological measures, with several different cognitive abilities interacting to
explain one given performance (Duggan & Garcia-Barrera, 2015; Karr et al., 2018), and their
reputation for task impurity, it was recommended for the field to reach a consensus on which
cognitive measures are the most robust in measuring cognitive risk factors for violence, and
similarly, that a consensus be reached on the cognitive domains which are most important to
violence risk. It was further recommended that, to move this field of research forward, transparent,
high quality, replicable studies using the same neuropsychological measures in various forensic

samples, are crucial.

Delphi Study. Chapter 5 demonstrated the use of the Delphi method to obtain a list of
cognitive abilities considered relevant for inclusion in a violence risk assessment from a panel of
experts. The three round Delphi method proved successful, funneling 41 separable cognitive
domains into a ranked list of 10, namely, poor inhibitory control, behavioural impulsivity, risk
taking, affective empathy, response monitoring, affect recognition, cognitive insight, reasoning,
cognitive empathy, and clinical insight. With the inclusion of researchers and clinicians, this study
also highlighted the possible lag between research and clinical practice and emphasized the

differences of opinion between the two groups.

Assessing the Cognitive Contributors to Violence. The feasibility and pilot study
presented in chapters 6-9 implemented the evidence obtained from the meta-analysis and Delphi
study to build a neuropsychological battery to pilot in two samples of violent offenders, and to
test the feasibility of implementing a neuropsychological assessment into practice to aid in the
identification and assessment of cognitive impairments relevant to violence risk. The examination
of participant scores on baseline measures indicated that there were only significant between
group differences with large effect sizes on measures of cognitive empathy (d= 0.91) and
understanding simple sarcasm (d= 1.05) where the inpatient group performed more poorly.
Although it was hypothesised that the inpatient sample would perform significantly more poorly
on all measures relative to the community group due to their additional risk factors for cognitive
impairment, such as psychosis, this was not the case. This finding is similar to that found in the
between-groups portion of the review and may be explained by subclinical differences rather than
clinical differences, as when scores were transformed into z-scores to obtain the proportion of
participants with impairments, several measures evidenced high proportions of impairments

relative to normative scores. This result not only emphasized how misleading group means can
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be, but also the pervasive cognitive impairments observed in violent offenders with and without

major mental illness.

Feasibility Findings. The feasibility findings suggested that the criteria for the tolerability
of the neuropsychological measures and the completion rate of measures were met. The criterion
for the recruitment rate was partially met; however, amendments were made to recruitment
procedures while the study was ongoing to reimburse the community participants for their time
which proved to be successful and is recommended for future studies of this nature. Moreover,
the members of the social work team were unable to record the reasons why service-users were
excluded and were also unable to offer participation to all clients, a limitation which needs to be
addressed in future, similar studies. ROC curve analyses demonstrated that measures of
reasoning, inattention, response inhibition, and affect recognition were sufficiently accurate,
sensitive, and specific to prospective violence, and measures of reasoning, cognitive empathy,
and lack of insight had sufficient performance indicators for retrospective violence in the inpatient
sample. In the community sample, only the measure of inattention was sufficient for prospective
violence, and no measures were sufficient for retrospective violence. Incremental validity was
examined using the independent variance (i.e., standardised residuals) of neuropsychological
measures, only on measures which had an AUC score > .70, which resulted in reasoning,
inattention, response inhibition, and affect recognition remaining significant, after controlling for
the HCR-20, for prospective violence, and only lack of insight for retrospective violence. In the
community sample, only the measure of inattention was analysed in this way, which remained
significant after controlling for the LSI-R:SV, however, there was only one prospective violent
incident in the LSI-R:SV subsample, and two for prospective violence in the inpatient sample,
which likely inflated effects. The feasibility findings suggest that the methods and procedures are
feasible for a future study with minor changes, though not all measures demonstrated sufficient
performance indicators for predicting violence, especially in the community sample. This finding
may indicate that the domains that these measures assess are not sufficiently related to violence
and may need to be reconsidered should a future study move forward. Additionally, in the case
of a future, larger study, it is recommended that the implementation of different or additional

measures also be considered.

Primary and Secondary Findings. Primary and secondary findings in the inpatient sample
suggested that the addition of affect recognition and lack of insight to the HCR-20 explained an
additional 18% of the variance in prospective violence severity, and both variables remained
significant after controlling for head injuries with LOC, number of head injuries, severity of head

injuries, and alcohol and substance misuse. Positive emotion recognition with lack of insight also
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explained a significant proportion of the variance in violence severity (prospective), and both
variables remained significant in the presence of head injuries with LOC, number of head injuries,
severity of head injuries, alcohol and substance misuse, and the HCR-20, explaining an additional
22% of the variance over and above the HCR-20. Whilst these findings appear to be promising,
the direction of affect recognition and positive emotion recognition were both in the opposite
direction than expected, suggesting that better affect recognition is associated with more severe
violence. Although explanations have been made for this with reference to the literature, this
finding is in stark contrast to the hypothesis that impairments in cognitive abilities will relate to
violent outcomes. As these findings may be an artifact of the study limitations, related to the
potentially non-representative sample size, or that the measure lacks sufficient sensitivity and
specificity; the nature of the relationship between violence severity and affect recognition
deserves further investigation. Last, response inhibition was a significant explanatory variable for
a perceived risk outcome, operationalised as the mean number of days participants were on

elevated levels, and individually explained 8% of the variance.

The data from the community sample did not support any of the hypotheses. In
exploratory analyses, response monitoring emerged as significant variable associated with
retrospective antisocial behaviour, however, after controlling for the LSI-R:SV, it was no longer
significant. This is likely to be an artifact of the study, as the LSI-R:SV was only available in a
subset of n= 18 participants, and response monitoring only remained significant in the model with
the entire sample of n= 31, and not in the model with the subsample even without controlling for
the LSI-R:SV. However, response monitoring may be an important variable to explain antisocial
behaviour and warrants further investigation. Finally, inattention explained a significant
proportion of the variance in self-reported impulsivity, which served as a proxy measure for
violence risk as impulsivity is a well-established risk factor for violence, individually explaining
11% of the variance.

When the two samples were combined to examine self-reported impulsivity, only
cognitive empathy emerged as a significant explanatory variable, however, it was in the opposite
direction than expected, suggesting that better cognitive empathy was associated with higher
impulsivity. This may also be a product of the study limitations; however, it may be that the
TASIT is not a suitable measure for research of this nature, as this is the first study to examine its

predictive validity for violence risk.

Taking the presented findings, the range of small to large effect sizes found in this study
are mostly consistent with those found in the in the meta-analysis. Moreover, the variation in

effects demonstrated in both studies further showcases the significant heterogeneity in this field,
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and the need for more replicability of high-quality studies using the same predictors, criterion

measures, and prospective designs across similar settings and populations.

Case-Series Findings. The final study in the thesis was a pilot case-series, designed with
careful consideration of the common methodological weaknesses in this field of research, with
the aim of explaining the variance in behaviours that indicate imminent situational aggression.
While no variables explained the variance over and above time, the models for response
inhibition, severity of head injury, and history of substance misuse explained the most
unaccounted for variance (i.e., deviance), and fit the data well, suggesting they permit further
investigation. Although efforts were made to overcome the methodological limitations, they
persisted. The findings from the study indicated that in a stable environment, such as a secure
hospital, scores on neuropsychological measures had little effect on the variance of inpatient

behaviour over a short period of time.

11.3 Do the Addition of Cognitive Measures to Risk Assessments Increase

Their Predictive Accuracy?

Taken together, this thesis highlights the glass ceiling effect in violence risk assessments
and offers a strong theoretical and empirical hypothesis for how the glass ceiling might be broken.
Further, criticisms of risk assessment research were carefully considered in the design stages of
all studies with the aim to overcome these limitations, in order to find valid and robust results.
However, even in the presence of careful planning and consideration of methods and procedures,
the findings of this thesis lend little evidence to suggest that the addition of neuropsychological
measures to risk assessments will significantly increase their predictive accuracy. This conclusion
is based on the findings that several measures were not associated with violent outcomes in either
sample, in addition to the inconsistency in effects found in the meta-analysis. As the findings go
against the central hypothesis and the strong theoretical support, these results are somewhat
surprising. As stated earlier, it may be that these domains were not relevant to violence risk, or
that the measures were not sufficiently sensitive or specific to the outcomes, in which case, a
future, larger study is necessary. However, most of the effect sizes in the meta-analysis were
small, and likewise, the effect sizes in the main empirical study reached a large magnitude for
only specific variables, suggesting that these findings are consistent with similar literature.
Further, bootstrapped confidence intervals often evidenced a wide range of estimates and effects
even in a population of n= 1,000 individuals, further evidencing the heterogeneity seen in
cognitive abilities, and violent populations. While it may be worth further investigating the few
measures which were significant, namely, affect recognition, positive affect recognition, lack of

insight, response monitoring, reasoning, response inhibition, and inattention in a larger study, it
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is opined that the limitations will persist, and the findings will not significantly differ.
Furthermore, translating research into practice requires robust, consistent evidence to convince
services of the benefits of implementing new ideas, which this field of research is presently
lacking. Thus, if researchers in this field wish to hold on to this hypothesis and one day implement
this into practice, the research quality must improve, and high-quality studies must be replicated
to increase the strength and consistency of the evidence. Further, collaborative efforts between
researchers and disciplines are essential to move this field forward.

Although the thesis findings did not support the central hypothesis, it cannot be concluded
that the implementation of neuropsychological assessments for use alongside of violence risk
assessments is not warranted. Highlighted in the following sections are several ways in which
assessing cognitive functions may be helpful to clinicians, services, and the patients themselves,
assisting in identifying cognitive strengths and weaknesses, tailored treatment styles, identifying
capacity to make decisions, as well as fitness to plead. In addition to these benefits, it should be
acknowledged that risk assessment is broad and includes measures for different groups of
offenders, different types of violence and offending, and a wide range of risk and protective
factors, all of which individually differ in their ability to predict risk, and for some, to inform
treatment and management. Thus, it may be that the prediction of risk using neuropsychological
measures might look different than existing risk assessments where instead of directly predicting
violence risk, they may aid in the identification of those who are less likely to benefit from
treatment programmes as a result of their cognitive functioning, and therefore, those who may be
more likely to recidivate or remain in a high secure setting for a longer time period. Moreover,
the lack of effects found in the current thesis may suggest that cognitive impairments might be
moderated by certain variables which weaken the strength of the relationship between cognitive
measures and violence, such as being in a treatment setting or having access to treatment, being
on psychotropic medications, and the community sample being closely monitored. A theoretical
assumption can be made based on the literature covered in Chapter 2 that current use of drugs,
alcohol, and an increase in symptoms of psychosis may have increased the relationship between

cognitive measures and violence risk.

11.4 Implications for Research and Routine Practice
The above findings highlight several implications for research and practice.

State of the Literature. The systematic review and meta-analysis revealed that the
literature in this field lacks methodological rigour and continues to be dominated by small samples

and poorly defined outcomes which has likely contributed to the heterogeneity and general

uncertainty which surrounds the effect sizes. Moreover, aside from a few measures, the small
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effect sizes and null findings were overwhelming and emphasize the need for researchers to take
a step back and to re-examine this literature from the bottom up to improve future studies, starting
with clearly defining the basic concepts and reaching a consensus on the neuropsychological
measures which are most relevant to violence risk to begin curtailing the heterogeneity, and
improving research quality. Although violence and cognitive functioning in violent populations
are both heterogenous, it is expected that with more collaborative efforts to increase the quality
of research and replicability, that the heterogeneity will decrease enough to allow for more

complete conclusions to be drawn.

Low AUC Scores. Characteristics that make good predictability of risk assessment tools
include good validity (e.g., the tool measures what it is meant to measure) reliability, especially,
inter-rater reliability (e.g., consistency between different raters on the same measure), the risk
factors should be empirically and theoretically derived, and should be significantly associated
with violence. In addition to this, risk measures should have good discrimination based on
sensitivity and 1-specificity, and calibration (e.g., how the predicted risk of the tool matches the
observed risk) (Fazel, 2019). With acknowledgment to these key performance indicators and
characteristics, it is well known that the HCR-20 does not meet all of these criteria, and nor does
the LSI-R, for example, the risk factors in the HCR-20 were based on expert opinion rather than
being empirically derived, and the LSI-R does not include some of the strongest predictors for
violence and offending, such as age and gender (Fazel, 2019), which may explain the poor
predictive ability of these tools seen in the current study. However, upon reflection of the low
AUC scores seen in the current study, and the criticisms of low AUC scores in the violence risk
literature, it may be helpful to draw parallels between the violence risk literature and the literature
on medical models of risk to put them into perspective. For instance, AUC scores for medical
models of risk for breast cancer, for example, are low to moderate, with a 2018 paper reporting
values ranging from .60 to .70 (Gail & Pfeiffer, 2018), scores which are currently deemed too low
when assessing for violence risk. However, the authors highlight that although it would be
desirable to have higher values, there are several benefits of AUC scores, as even when they are
low, they can still tell some of the story. For instance, risk models can provide individuals with a
realistic estimate of the risk, as well as putting the risk into perspective, they can identify
important dynamic risk factors which may provide perspectives on reducing risks by avoiding the
identified factors (e.g., drinking alcohol and smoking cigarettes), and they can identify certain
genes or mutations that can inform patients on preventative care. In addition to this, these models
can be used to inform future preventative intervention trials and can identify women who are
high-risk for developing cancer to be screened for prevalent breast cancer in an effort to take

preventative measures (Gail & Pfeiffer, 2018). Thus, in comparison to the violence risk literature,
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the medical literature appears to value lower AUC scores in a way that the violence literature does
not, such that the medical literature appears to view these scores as a steppingstone to more
accurate models, using them to inform treatments and trials, whereas the violence literature views
them more as a failure of the assessment and research. As the issue with low predictive accuracy
surrounding violence risk assessments has persisted for several years, it may be more productive
for the field to shift their view to match that of the medical literature to inform higher quality
research to identify risk factors for violence that may have more utility and predictability than
those which are being used now.

Deficient Cognitive Functioning and Treatment Benefits. The large proportion of the
individuals sampled with borderline and impaired cognitive functions in this thesis is noteworthy
as intact cognitive abilities are required for individuals to fully engage in treatment programmes,
and research has demonstrated that deficient cognitive abilities account for a significant
proportion of the variance in an individual’s ability to benefit from treatment programmes
(Fishbein et al., 2009; Fishbein & Sheppard, 2006; Green, 1996; O’Reilly et al., 2016; Richter et
al., 2018). Thus, it is recommended that comprehensive neuropsychological assessments are
routinely conducted in forensic settings to fully understand the cognitive strengths and
weaknesses of the offender, to aid in the development of treatment plans that can be individually
tailored to the needs of offenders to ensure they receive the necessary support, and their strengths
can be leveraged to optimize treatments. This is a notion shared by the Risk-Needs-Responsivity
(RNR) model, where responsivity encourages the use of cognitive-behavioural treatments, using
an approach which is tailored to the offender’s ability and learning style (Bonta & Andrews,
2017). Moreover, Cheng and colleagues (2019) advise that the assessment of executive functions
prior to interventions locates and quantifies the degree of impairment, which is imperative, as
while some interventions such as CBT address the overlap between executive functions and
criminogenic needs, clinicians often do not have a clear indication of the degree of impairment.
These authors further cautioned that failing to efficiently identify impairments in executive
functioning prior to intervention may inhibit treatment progress and deplete resources (Cheng et
al., 2019).

Recent high-quality studies have demonstrated encouraging findings for the benefits of
focusing on and remediating cognitive impairments. For instance, a 2017 systematic review on
cognitive remediation and social cognition training for violence in schizophrenia suggests that
therapies which target social cognition and executive functions, positively impacted patients’
aggressive attitudes and physical assaults (Darmedru et al., 2017). Similarly, a 2018 single blind

randomized controlled trial of cognitive remediation examined the effectiveness of a low support
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training programme for working memory in patients with psychosis, and findings indicated that
patients who completed the training demonstrated significant increases in both
neuropsychological and social functioning after a two-week follow-up period, and subsequently
at 3-6-month follow-ups (Donohoe et al., 2018). While studies which preceded this one had
already demonstrated positive findings to support the association between cognitive remediation
and improved neuropsychological and social functioning (e.g., Wykes et al., 2011), this was the
first study to demonstrate the efficacy of a low-support treatment. The authors concluded that in
outpatients who are mostly stable but have chronic psychosis, the effects found in the study were
comparable to the more intense cognitive remediation trainings that require 1:1 support,
suggesting it as a viable method for use in patients where psychological support may be lacking.
Most recently, O’Reilly and colleagues (2019) conducted a randomized-controlled trial to
examine the effectiveness of cognitive remediation training in a population of forensic patients
diagnosed with schizophrenia and schizoaffective disorder who had a mean composite score on
the MCCB that was three standard deviations below the non-clinical mean, a level of impairment
that the authors associated with moderate intellectual disability. The trial findings were
encouraging, demonstrating significant improvements in visual and working memory after 8
months, as well as a significant mediation effect between cognitive benefits and improved

functioning, and increased movement of patients to lower security units (O’Reilly et al., 2019).

Deficient Cognitive Functioning and Decisional Capacity. The proportion of these
samples with cognitive impairments also has implications for researchers recruiting forensic
populations. For example, as it is now known that executive dysfunction is overrepresented in
forensic populations, the association between executive dysfunction and decisional capacity
raises questions on the capacity of individuals with executive impairments to give valid informed
consent to participate in research. A 2007 meta-analysis examining the neuropsychological
abilities required for decisional capacity found that specific cognitive abilities including executive
functioning, and episodic and working memory are important to both the individual and general
dimensions of decisional capacity (Palmer & Savla, 2007). Moreover, as the capacity to consent
to research or treatment likely requires a range of intact cognitive functions (Marson, 2001), the
authors suggested that clinicians and researchers should be aware of the potential for impaired
decisional capacity in individuals with cognitive impairments, regardless of the specific form of
the impairment. Moreover, there is a significant predictive relationship between severity of

cognitive impairments, and impaired capacity to make decisions (Palmer et al., 2012).

Deficient Cognitive Functioning and Fitness to Plead (FtP). Considering the impact that

cognitive impairments have on decisional capacity, it would be imprudent not to mention their
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effect on fitness to stand trial. The Scottish criminal justice system includes processes to make
allowance for those defendants who are considered, by reason of mental disorder, to be incapable
of participating in a trial. The Criminal Procedure (Scotland) Act 1995 (CP(S) Act) highlights
that a person is unfit for trial if it is established that the individual is incapable, by reason of a
mental or physical condition, to participate effectively in a trial. The test of whether a person may
be “fit to plead’ focuses upon the key questions of whether a defendant is able to understand the
nature of the charge against them, the need to enter a plea to a charge, the effects of such a plea,
the purpose of a trial, along with their ability to instruct a legal representative, and to follow the
course of a trial (Douds & Haut, 2015). Whilst international legal jurisdictions differ regarding
specific thresholds and requirements when assessing FtP, they generally relate to an individual’s
capacity to understand and instruct counsel that allows them to meaningfully participate in the
court process (White et al., 2014). However, as cognitive abilities play a crucial role in a
defendant’s ability to understand, comprehend, and assist counsel (Douds & Haut, 2015), it
appears that the only way to ensure that defendants can participate in a court process at a
satisfactory level is to correctly assess their cognitive abilities. Studies examining the relationship
between cognition and FtP have largely focused on the importance of language, memory, attention
and executive functioning (Kirkish & Sreenivasan, 1999; Martell, 1992; Nestor et al., 1999), as
well as intelligence level, evidencing that lower intellectual functioning is associated with an
increased risk of being unfit to plead (Pirelli et al., 2011). Based on these findings, it is
recommended that neuropsychological assessments be considered to identify FtP in at risk

member of these populations.

11.5 Limitations

In addition to the limitations of studies presented in individual chapters of this thesis,

there exist some limitations that span multiple study chapters.

Generalizability. Methodological limitations which affected the generalizability of
findings included small sample sizes, all male samples, and most participants being of white
Scottish or white British descent. However, the pilot/feasibility study included both community
and inpatient violent offenders, demonstrating findings in two distinct settings and populations,
which increased the generalizability of findings. Moreover, given that the aims of the thesis were
to examine violence, the results are not generalizable to non-violent populations. The
multidimensional use of neuropsychological measures, and the ability for specific domains to
pick up other impairments may have also limited generalizability, as similar studies may employ
different operational definitions for domains, as was observed in the meta-analysis of this thesis.

Similarly, the operational definitions of violence may also inhibit generalizability due to the vast
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variety used across the literature. However, operational definitions for independent and dependent
variables were carefully considered in these studies, and the common limitation of using non-
specific definitions for violence were conceded prior to choosing definitions which fit the goals
and aims of each study. Though, while this may have increased the specificity of the findings, the
use of narrow definitions may have also contributed to the null findings in the thesis. Albeit it is
argued that increased specificity in the operationalisation of violent outcomes is more meaningful
for the further understanding of the association between cognitive impairment and violence, and
while many results were null, it is expected that these studies will contribute to the growth in
quality research in the field, rather than adding to the heterogeneity currently observed across

similar studies.

Sample Size. In addition to limiting generalizability, the small sample sizes also limited
statistical power, and the ability to examine cumulative relationships between all variables to
investigate primary and secondary hypotheses. The small sample size may have also played a role
in the low base rate of recorded offences for many of the outcomes in this thesis, and while an
effort was made to correct this in the final study, it remained a limitation. Consequently, not all
measured cognitive domains were analysed in this thesis, leaving the possibility that some may
have demonstrated a strong relationship with the outcomes. Moreover, the AUC analyses were

likely to be affected by low power, and need to be interpreted cautiously.

Conceptual Limitations. A conceptual limitation of this thesis was the use of latent
variables. As cognitive impairments are not observable, neuropsychological assessments measure
theoretical variables which are thought to relate to the function of interest. A consequence of this
is the potential for task impurity, suggesting that the assessments used in this study may not have
been specifically measuring the variables of interest. However, the psychometric properties of the
neuropsychological assessments included in this thesis were carefully considered, and all of them
have demonstrated sufficient reliability and validity across various samples and settings. In
addition, while, arguably, purer tests of functions may be available for the purposes of lab
experiments, the researcher chose to use those which are available to clinicians as the eventual
clinical utility/replicability of the thesis findings was a priority. Last, the failure to include
functional outcomes was also a limitation of this thesis, as the findings could not speak to the
potential for the measured cognitive impairments to hinder functional outcomes or treatment

benefits.

11.6 Translating Research into Practice

Implementing research into practice is a long process and may largely depend on the

needs and priorities of the clinical teams, patients, and programmes. Due to the time and resources

230



required to conduct neuropsychological assessments, there may be little uptake on the
recommendations of this thesis to routinely assess offenders alongside risk assessments,
particularly in social work or similar community settings. However, this notion presents an
opportunity for future research to develop electronically self-administered and self-scored
screening batteries to aid in the identification and assessment of cognitive impairment to inform
treatment plans, as well as individuals’ capacity to make important decisions, such as consenting
to research. Based on the findings from this thesis, it is anticipated that a carefully constructed
neuropsychological battery that is easy and quick to administer, has clinical utility (i.e., normative
data), and is self-scoring, would be considered exceptionally valuable to clinicians and health care
workers alike. A battery such as this could aspire to inform professionals quickly, reliably, validly,
and efficiently on the location and magnitude of impairments, allowing for objective and informed
decisions to be made on ways to best support and treat their patients or clients. However, prior to
developing this battery, further research is required to demarcate which domains would prove
most useful for improving treatment efficacy, and measures may need to be adapted for use on an
electronic interface and tested to ensure they remain reliable and valid, similar to those which
already exist such as the Cambridge Neuropsychological Test Automated Battery (CANTAB,;
Cambridge Cognition, 2019) and Q-Interactive (Pearson, 2015).

11.7 Recommendations

1. In consideration of the inherent heterogeneity in cognitive functioning, violence, and
neuropsychological measures, it is recommended that researchers begin replicating high
quality studies to further understand the specific sources of heterogeneity, and to
determine whether uniformity in findings is possible across this type of research.

2. Based on all the findings in this thesis, it is recommended that researchers begin to shift
their focus from examining the utility of neuropsychological measures to improve
violence risk assessments, and instead examine the utility of these measures to optimize
treatment benefits in violent offenders, which will work toward the same end goal, which
is to reduce recidivism. To complete this, it is recommended that the investigation of the
cognitive abilities which impede individuals from fully benefitting from treatment take
priority in research, by examining their relationship with treatment outcomes.

3. The final recommendation is based on the findings from the pilot and feasibility study
and suggests that forensic services implement routine neuropsychological assessments
alongside risk assessments to inform risk formulations, tailored treatments of offenders,

assessment of decisional capacity, and fitness to plead.
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a. To optimize the implementation of routine neuropsychological assessments in
services that are lacking the necessary resources and skills, it is recommended
that future research focus on building an electronic, self-administered and scored,
neuropsychological battery to aid in developing targeted treatment plans.

b. As the proposed electronic battery is yet to be developed, and with
acknowledgement that out with clinics and hospitals, routine neuropsychological
assessments may not be possible, it is recommended that,

i. Organizations offer training and educational courses to professionals
working with these populations to aid in their understanding of the
cognitive deficits commonly seen, and the impact they have on the daily
lives of the individuals they are caring for. These courses should also
offer exercises and practical skills which can be easily translated to the
service-user to aid in their support.

ii. Practical training and skills programmes should also be made available
to offenders to encourage success, such as methods for keeping
organized (e.g., time management, scheduling, attending appointments),
setting attainable goals, how to work toward achieving goals, coping
with symptoms of mental illness and adversities, how to ask for help, and

how and where to find resources in the community to further assist them.
11.8 Conclusions

This thesis aimed to examine the potential for neuropsychological measures to improve
the predictive accuracy of violence risk assessments in two forensic samples. Although many of
the findings failed to support the hypotheses, lack of insight, affect recognition, reasoning,
response inhibition, inattention, and response monitoring may merit further investigation in
similar populations in relation to violence risk, though, the current findings reveal limited
convincing evidence to support the central hypothesis that neuropsychological measures will add
significant incremental value to violence risk assessments. However, the findings do not denote
that neuropsychological assessments in the presence of risk assessments have no utility, instead
it is argued that their use remains vital for informing risk assessments by providing specific
treatment targets, identifying cognitive strengths which can be leveraged to optimize treatments,
and identifying cognitive weaknesses that can be used to assist in designing interventions that are
compatible to individuals offenders. Likewise, the use of these assessments in parallel with risk
assessments may add an additional dimension to risk prediction, where rather than directly
predicting violence risk, they can aid in the identification of those who are less likely to benefit

from standard treatments, and therefore those who may also be more likely to recidivate or require
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a higher secure placement. In conclusion, for researchers, the way forward is to focus on designing
and conducting high quality studies with careful consideration of operational definitions of key
variables, to maximize efforts to overcome the obstacles that perpetuate the limitations in this
type of research, and to begin focusing on the relationship between cognitive impairments and
treatment benefits to reduce recidivism. Equally, practicing clinicians and professionals should
implement the routine use of neuropsychological measures to aid in the identification and
assessment of cognitive impairments to inform and optimize treatment plans and formulations of

risk.
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Appendix A: Protocol Publication

Assessing the Cognitive Contributors to Violence: A Pilot
and Feasibility Study Protocol
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ABSTRACT

Background: In recent years there has been considerable progress in the development,
validation and use of violence risk assessments (VRA). Their predictive ability however
remains modest and. due to the repetitive use of certain risk factors. collectively. they appear to
have hit an allegorical ‘glass ceiling’. Further limiting VRA is the use of self-report. collateral
information, and file reviews to assess risk-related factors. rather than validated performance
measures. In parallel. findings from neuropsychology and neurobiology have highlighted brain
regions associated with violent behaviour. Thus. it is hypothesised that VRA may benefit from
the integration of behaviourally measured neuropsychological risk factors.

Methods/Design: The study follows a feasibility and pilot design with a prospective.
observational approach. It aims to investigate the feasibility of using a neuropsychological
battery to aid in the identification of violence risk in an inpatient and community setting. and to
pilot a neuropsychological battery examining risk factors for violence. The primary outcomes
of interest are violent incidents or offences recorded during the 6-month follow-up periods.

Discussion: It 1s our hope that the results of this study will contribute to the development of a
structured tool to aid in the identification and assessment of cognitive impairments shown to be
predictive of violence risk.

Keywords: Forensic, violence. violence risk assessment. neuropsychology. forensic
neuropsychology. risk factors, mentally disordered offenders. violent offenders

1. Background
1.1 Introduction to the literature

The development and wvalidation of violence risk assessments (VRA) have made
considerable progress in recent years transforming from ‘prediction’ only. into ‘prediction and
management’ tools. with more focus on the individual needs of offenders. Subsequently,
converging findings from neuropsychological and neurobiological research have identified
brain regions associated with violent behaviour and have highlighted a relationship between
neurocognitive impairments and violence although findings have been inhibited by
methodological limitations and poorly defined outcomes. Whilst there are VRA that encompass
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neuropsychologically informed risk factors, such as impulsivity and lack of insight, they are
often assessed using collateral information and personal files. rather than validated performance
measures. Moreover. meta-analytic findings have revealed that widely used VRA have low
predictive validities. indicating that aside from the specific context in which the assessment will
be used. there is no risk measure significantly beffer than another (Campbell et al.. 2007:
Desmarais et al., 2016: Yang et al., 2010). Further. Monahan and Skeem (2014) postulated that
due to existing risk assessments using essentially the same factors and relying on self-report
measures. only differing on how the factors are analysed. risk assessments have reached a
natural limit. or a “glass ceiling’. Thus. the addition of cognitive abilities to existing VRA,
measured with validated neuropsychological tools. may have the ability to break the ‘glass
ceiling’ and improve predictive accuracy, while subsequently identifying cognitive strengths
and weaknesses of the individuals. and informing rehabilitation needs (Haarsma et al.. 2020).

1.2 Violence risk assessments

Existing VRA range from unstructured to structured (Heilbrun, 2009: Skeem & Monahan,
2011). however. due to the inherent limitations of using unstructured clinical judgement alone
(Skeem & Monahan. 2011). actuarial and structured professional judgement (SPJ) tools are
recommended (Singh et al.. 2014). There are several VRA with strong conceptual and
empirical support for both violent and general offending in adults. youth, and psychiatric
inpatients that fit within the actuarial and SPJ categories. For example. the Violence Risk
Appraisal Guide (VRAG) (Harris et al.. 1993), a well-validated actuarial measure, is designed
to measure violent offending. the Historical. Clinical. Risk Scale (HCR-20) (Webster et al..
1997) is a risk-needs measure of violent offending. and is based on SPJ. and an actuarial risk-
needs measure of general offending. as opposed to violent offending, is the Level of
Service/Case Management Inventory (LS/CMI) (Andrews et al.. 2006). Whilst these VRA are
undoubtedly useful for the evaluation and prediction of risk. their predictive validity is rarely
found to be more than ‘modest” (Haque & Webster. 2013). A widely used method for
investigating predictive validity is Area Under the Curve (AUC). which can span from 0 to 1.
where .5 would be no better than chance that a violent offender would score high on a risk
assessment over a non-violent offender. and 1 being near perfect accuracy (Singh. 2013). In
2011. Singh and colleagues investigated the predictive validity of nine risk assessments
utilising AUC scores across 68 studies and found that the HCR-20. was only the fifth best
predictor of violence with a pooled effect size of .70. with the highest measure being the Sexual
Violence Risk Assessment-20 (Boer et al.. 1997). revealing an AUC score of .78 (Haque &
Webster. 2013: Singh et al.. 2011). Within the same study. the VRAG resulted in AUC of .74,
and the LSI-R was one of the lowest with an AUC of .67. Although an AUC score of .75 is
interpreted as a large effect size. it appears that these assessments may benefit from more
precise measures and specific domains.

1.3 Neuropsychology and violent behaviour

The cognitive abilities which have received the most attention in offending literature are
executive functions (EFs). described as a constellation of higher level skills that aid in the
control. regulation. and co-ordination of other cognitive abilities and behaviors, are controlled
by the frontal lobes. and include working memory. poor inhibition. planning. response
monitoring, and cognitive flexibility (Hoaken et al.. 2007). Meta-analytic data has revealed a
difference of 0.44 (Ogilvie et al.. 2011) and 0.62 standard deviations (Morgan & Lilienfeld.
2000) between antisocial groups compared to non-antisocial controls on measures of EFs,
While this group of cognitive abilities are highly interrelated. the failure to disaggregate them
in research may inhibit the identification of specific neurocognitive mechanisms related to
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specific types of violence and offenders (Cruz et al.. 2020). Thus. many have been investigated
independently allowing for more specific examination of their relationship with violent
behaviour. For instance. a 2017 study on inhibition. the ability to stop a mental process or
action with or without trying to (MacLeod. 2007). found that violent prisoners performed
significantly worse on the stop-signal task relative to non-violent prisoners with a partial
correlation » = .20 (Metjers et al.. 2017). and similarly. Kennedy and colleagues found that a
measure of inhibition significantly differentiated violent and non-violent (d = 0.38) juvenile
offenders referred for a court assessment (Kennedy et al.. 2011). Likewise, Ross and Hoaken
(2011) reported that inhibition in recidivist prisoners was more impaired relative to individuals
who were in prison for the first time (partial 5> = 0.07). and that response monitoring. defined
as "evaluating the consequences of behaviour and making adjustments to optimise outcomes”
(Thakkar et al.. 2008, p. 2464). was also more impaired in recidivist prisoners (partial 5=
0.05). though response monitoring has been less researched. However, both response
monitoring and inhibition are core aspects of EFs. largely supported by the prefrontal cortex.
which has been evidenced as one of the most significant brain structures to be compromised in
violent and antisocial populations (Davidson et al.. 2000: Raine & Yang. 2006). warranting a
further investigation into the individual relationship between response monitoring and violence.
especially prospectively. Attentional processes have also been implicated in violent behaviour.
as they can affect learning, memory. and processing speed among many other cognitive
abilities (Spreen & Strauss. 1998). Both correlational studies of forensic patients (Abidin et al..
2013) and between group studies of prisoners (Bryant et al.. 1984) have found associations
between attention deficits and violence, whereby violent offenders performed more poorly than
non-violent offenders with an effects size of d= 0.83. and correlations with violent outcomes
with a correlation of 7= -.22. The relationship between attention and violence has largely been
examined in inpatients, thus investigations of this construct in wider offending populations is
warranted.

The diversity of EFs has been supported by Miyake and colleagues’ EFs model (2000)
which proposed that individuals can be impaired on a single executive domain and may not
always have a general executive dysfunction. They supported this by demonstrating that three
EFs (e.g.. inhibition. shifting. and updating) individually relate to neuropsychological measures
of frontal lobe functioning and IQ (Friedman et al.. 2006). Given that individual EFs may be
impaired while others are preserved. it is possible that the association between individual EFs
and offending may differ between various subtypes of offenders and violence. Moreover.,
intelligence is correlated with EFs and neuroimaging studies have evidenced that intelligence
and EFs depend on shared neural functioning (Barbey et al.. 2012). Intelligence is a composite
construct that in part comprises individual EFs (e.g. working memory) and the remainder is
dependent on intact EFs for optimal performance (e.g. attention). Thus. intelligence may be a
covariate in the relationship between EFs and violence. and given the significant overlap
between intelligence in the form of full scale IQ and EFs. components of intelligence. namely.
crystallized or fluid intelligence should be measured and controlled for in studies where it is
appropriate.

Research has also highlighted impulsivity (Abidin et al.. 2013: Coid et al.. 2015: De Vogel
& De Ruiter. 2006: Edwards et al., 2003: Howard et al.. 2014: Zhou et al.. 2014), risk taking
(Lodewijks et al.. 2008: Umbach et al.. 2019), social cognition including affect recognition and
empathy (Bock & Hosser. 2014: Brugman et al.. 2016: Lodewijks et al.. 2008: O'Reilly et al..
2015). and a lack of insight, specifically in mentally ill offenders (Alia-Klein et al.. 2007:
Bjerkly. 2006). as important neuropsychological abilities related to violent behaviour.
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1.4 Neuropsychology and risk assessment

Based on the presented evidence. it can be hypothesized that validly measured
neuropsychological domains have a place in VRA. Moreover. it is postulated that cognitive
factors may add incremental validity. To our knowledge only one study. a doctoral thesis.
specifically examined this. In 2015, LaDuke examined the potential for individual measures of
EFs. such as attention, impulsivity. and verbal fluency. to add incremental validity to the
LS/CMI (LaDuke. 2015). Findings revealed that. in a sample of prisoners (n= 95) recruited
from a programme for treatment and re-entry services, only two of the measures (e.g..
disinhibition and cognitive flexibility) predicted the outcome ‘program failure’. operationalized
as returning to prison due to serious violations of programme rules. In addition. these measures
not only significantly predicted program failure. but also demonstrated incremental validity
over and above the LS/CMI independent of substance use. Moreover. trends toward
significance were seen in another measure of disinhibition and measures of attention (LaDuke.
2015). Whilst this study implemented a rigorous prospective design, they were unable to
measure violence as their outcome due to a low base rate of incidents.

Following the LaDuke (2015) study. to our knowledge. only one group of researchers have
developed a risk assessment tool composed of cognitive factors. Haarsma and colleagues
(2020) developed a mobile risk assessment to overcome the limitations of current VRA. They
tested the tool on 730 probationers with an outcome of ‘any new arrest’, and findings revealed
an AUC of .60 for cognitive performance alone. which is lower than existing risk assessments,
however. when age. gender. and crime level were added to the model. the AUC score increased
to .70, which is in line with existing assessments. While these findings are undoubtedly
encouraging. limitations were detected. First. there is little explanation for how the tool
domains were identified. aside from a literature review: second. the domains were seemingly
not piloted before the development of the tool to ensure they individually and cumulatively
predict re-offending: and third. with 400 instruments in use to assess. manage. and monitor
violence risk (Singh et al.. 2014). the development of new. stand-alone risk assessments is
likely unnecessary. and a measure which complements an existing risk assessment may be
more useful. Further. as evidenced in this study. the combination of cognitive risk factors and
risk variables which are already comprised on risk measures. indicates the potential for additive
value.

In sum. researchers have begun directly investigating the ways in which neurocognition can
enhance the appraisal of risk. however. more research is necessary to overcome methodological
limitations, and to evaluate the cumulative value of cognitive risk factors. Nonetheless.
although the relationship between neurocognition and violence is largely characterized by small
effect sizes. findings from Haarsma et al. (2020) are encouraging. though a gap remains for a
tool which predicts violent outcomes. Moreover. VRA require the addition of new items to
increase predictive accuracy and to break through the ‘glass ceiling”. The current study aims to
address some of these limitations by using rigorous methodology to identify neurocognitive
domains and measures. administering validated cognitive measures. and by including inpatient
and community offenders to increase generalizability.

1.5 Aims

The current study seeks to. (a) investigate the feasibility of using a neuropsychological
battery to aid in the identification of violence risk in an inpatient and community setting. (b)
pilot a neuropsychological battery of measures examining risk factors for violence identified
through a meta-analysis and an international Delphi study (manuscripts in preparation). (c)
identify neuropsychological measures that may improve the predictive accuracy of existing
VRA. (d) identify cognitive impairments. measured using a valid neuropsychological tool. that
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explain the variance in violence risk in two groups of violent offenders. and (e) to identify
cognitive abilities which predict inpatient vs community violence.

This study encompasses two distinet samples: forensic psychiatric inpatients (FPI) and
community violent offenders (CVO). Currently. recruitment and baseline data collection are
complete. with a total of n= 63 participants (e.g.. FPI n= 32: CVO n= 31) and analyses have
yet to commence.

1.6 Power calculation

A power calculation was conducted using G¥*Power 3.1 (Faul et al.. 2007). To detect a
medium effect size with 80% power and alpha set at 0.05 in a sample of #=32. a maximum of
two predictors can be examined at one time. and a maximum of one predictor at time can be
examined in the CVO group (n=31) to test primary and secondary hypotheses: consequently.
the effects will not be cumulative. Covariates. including. crystallized intelligence. age.
symptom severity (FPI only). lifetime history of TBI. and severity of TBI will be separately
controlled for. Hypotheses will be examined in each group separately.

As the current study examined eight cognitive abilities, the following analysis plan has been
developed a priori based on literature. meta-analyses. and a Delphi study to identify key
cognitive domains which will be examined in our primary and secondary hypotheses. Where
two predictors are allowed. attention and response inhibition will be examined. and attention
only. where one predictor is allowed.

1.7 Primary hypotheses

Performance on measures of attention and response inhibition will:

1. Be significantly poorer in FPI relative to CVO.

2. Explain the variance in violent incidents/offences prospectively, over. and above
traditional VRA.

3. Explain the variance in violent incidents (FPI) or violent offences (CVO) prospectively,
where increased impairments will be associated with increased violence and violence
severity.

1.8 Secondary hypotheses

Performance on measures of attention and response inhibition will explain the variance in
perceived risk (FPI), antisocial behaviour (CVO). impulsivity, aggression. and violence
severity. retrospectively and prospectively. where poorer performance will demonstrate an
increase in these outcomes (Table 4), and will increase odds of perpetrating reactive violence
relative to instrumental violence.

2. Methods/Design

2.1 Design

This is a feasibility study examining the viability of implementing a neuropsychological
battery in forensic services to aid in the identification and assessment of violence risk. and a
pilot study investigating the predictive and incremental ability of neuropsychological measures
on risk-related outcomes. It follows a prospective. observational design with a retrospective
component. All participants were tested at baseline. and outcomes were collected for 6-month
prospective and retrospective follow-ups.
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2.2 Participants

FPI were recruited from forensic mental health services. part of NHS Scotland. including
high, medium. and low secure inpatient settings. CVO were recruited from Criminal Justice
Social Work in Edinburgh. Scotland. Inclusion and exclusion criteria can be found in Table 1.

Table 1. Inclusion and exclusion criteria.

Group Inclusion Exclusion
FPI * Male * Patients who have
* 18-60 years old intellectual disabilities
¢ Completed admission case ~ * Non-violent/non-contact sex
review offences or other offences
e Not being considered for without the presence of a
transfer violent offence
+ Can give informed consent ¢ Disabilities which may
¢ English as their first impede their ability to
language engage in the assessment
+ Diagnosis of a psychotic process (e.g.. significant
illness hearing. sight. and motor
impairments)
CcVo * Male * Participants who have

18-60 years old

Can give informed consent
English as their first
language

Be under licence and
therefore in the care of
criminal justice social work
for at least 6 months after
testing

Has been convicted of a
violent offence.

intellectual disabilities

No conviction of a violent
offence

Disabilities which may
impede their ability to
engage in the assessment
process

Note. CVO received £20.00 as reimbursement for their time spent participating in the study.

2.3 Data Collection and outcomes

A case-note review checklist was utilised to record data for the purpose of deseribing the
sample. Historical and risk-related data, and a record of potential contributors to the actiology
of cognitive impairments were recorded from participant files where they were available (Table

2).
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Table 2. Data collected from participant files.

Historical

Risk-Related

Potential Contributors ”

* Age. ethnicity. education

level/attainment

*Date of current admission/

became service user
*Source of current

* Reason(s) for current
admission/services

* Offence(s) or alleged
offence(s) leading to
current admission/

* Birth trauma

* Abnormal infant
development

* Childhood history of
physical or sexual

admission/services
*Legislation for current

services abuse or neglect
* Violent incidences during  » Diagnosis/history of

detention (FPI only) current admission/ drug or alcohol
*Current conviction status (if services (if applicable) dependence/misuse
applicable) * Total number of previous  * Abnormal infant

development

* Neurological injuries
or neurologically
relevant diagnoses

*Primary and secondary convictions
diagnosis (if applicable) * Most serious previous
*Year of first diagnosis witha  offence
psychotic illness (FPI only) * Previous types of
offences

Note. * This information was only available for a subset of CVO.
Additional data collected included:

Symptom Severity and Positive Symptoms (FPI Only). The Positive and Negative Syndrome
Scale (PANSS) (Kay et al., 1987) will be used to measure symptom severity and positive
symptoms. The PANSS is a routinely administered measure in some of the forensic psychiatry
sites from which FPIs were recruited. When a PANSS was not available, the researcher
completed the measure at the time of baseline testing. Symptom severity is operationalised as
PANSS total score. and positive symptoms is operationalised as PANSS positive symptoms
score.

Violence and Offending Proneness. The retrieval of routinely administered assessments
(where available) included. the Historical. Clinical. Risk-20 Scale (HCR-20). Version 3
(Douglas et al., 2014) as a measure of violence proneness. and the Level of Service Inventory-
Revised: Screening Version (LSI-R:SV) (Andrews & Bonta, 1995). and the Level of
Service/Case Management Inventory (Andrews et al. 2006). as measures of offending
proneness. Measure composite scores will be utilised for analyses.

Lifetime History and Severity of TBI. The Ohio State University Traumatic Brain Injury
Identification (OSU-TBI) (Corrigan & Bogner. 2007) is a standardized procedure for learning
about a person’s lifetime history of traumatic bram injury. To measure lifetime history of head
injury. number of TBIs with loss of consciousness was employed. and to measure TBI severity,
the worst injury recorded was rated on a 5-point Likert scale ranging from. no history of TBI or
very minor head injury to severe TBL

Neuropsychological Battery. Development of the battery followed the National Institute of
Mental Health’s MATRICS initiative’s development of the MATRICS Consensus Cognitive
Battery (MCCB). which sought to identify not only domains identified by the research
literature. but also those that have yet to be the subject of sufficient research. through expert
consensus (Nuechterlein et al.. 2006). The following measures were chosen based on a Delphi
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study and meta-analysis both examining cognitive predictors of violence. Operational
definitions of independent variables (IV) are listed in Table 3.

Table 3. Operational definitions of independent variables.

v

Measure

Operational Definition

Attention

Conners’ Continuous
Performance Test -Version
3 (Conners, 1995)

Number of omission
eITorS

Response Inhibition

Stroop Colour and Word
Test (Golden. 1978:
Golden & Freshwater,
1978)

Interference score

Response Monitoring

Modified Wisconsin Card
Sorting Test (Schretlen.
2010)

Number of perseverative
errors

Risk Taking Iowa Gambling Task- Proportion of cards chosen
Version 2 (Bechara et al., from disadvantageous card
1994) piles

Reasoning Wechsler Abbreviated Perceptual Reasoning
Scale of Intelligence. o Index (PRI)

Edition (Wechsler. 2011)

Affect Recognition
(negative and positive)

The Awareness of Social
Inference Test (McDonald
etal.. 2003)

Number of correctly
identified emotions

Cognitive Empathy

The Awareness of Social
Inference Test (McDonald
etal.. 2003)

Number of correctly
identified feelings

Lack of Insight

Positive and Negative
Syndrome Scale (Kay et
al.. 1987)

Lack of Insight scale score

Crystallized Intelligence

Wechsler Abbreviated
Scale of Intelligence. 2™
Edition (Wechsler. 2011)

Verbal Comprehension
Index (VCI)

Note. Attention and response inhibition will be used to examine the primary and secondary
hypotheses: the remaining variables will be subject to exploratory analyses. Variables are listed
in the order in which they will be explored. Crystallized intelligence will serve as a covariate.

and lack of insight will only be examined in the FPI group.
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Primary and secondary outcomes and operational definitions can be found in Table 4.

Table 4. Primary outcomes and operational definitions.

Outcome

Operationalisation

Primary
Outcomes

Violent Incidents

Institution-recorded incidents of violence will be
recorded and triangulated with patient notes to
ensure comnsistency. “An intentional act of
physical aggression against another individual
that is likely to cause physical injury” (Meloy.
2006. p. 539), where the individual is the clear
aggressor or instigator. Mean number of
incidents over 6 months.

Violent Offences &
Charges *

Violent offences/ charges operationalised by the
same definition as above. Mean number of
offences/charges over 6 months.

Secondary

B

Outcomes

Level of Observation

Daily mean level of observation over 6-months

(perceived risk) (183 days) prospectively and retrospectively (FPI
only).

Days on Enhanced Mean number of days on enhanced levels

Levels prospectively and retrospectively over 6 months

(perceived risk) (FPI only).

Length of Admission Time in months that a FPI has been in their

(perceived risk) secure environment.

Breaches of
License/Conditions

Mean number of breaches of license/conditions
prospectively and retrospectively over 6 months.
Breaches will not be limited to violence and
aggression only (CVO only).

Antisocial Behaviour

Mean number of charges or convictions of non-
violent/non-aggressive offences which occurred
during the follow-up period in the CVO sample.
over 6 months.

Aggression

Mean number of non-contact aggressive
incidents/offences in both samples (e.g.. verbal
aggression. damage to property. threats. racial
aggression. carrying a weapon. intimidating
behaviours) over 6 months.

Impulsivity °

Total score of BIS-11 (Patton et al.. 1995)

Severity of violence &
Aggression

Mean severity of all violent and aggressive
incidents and offences combined over 6 months.
Codes range from 0 (completely non-violent) to 4
(severe violence) (Gunn & Robertson. 1976:
Robertson et al.. 1987).

Reactive vs
Instrumental Violence

Median score of all violent incidents and
offences over 6 months. Codes range from 1=
Purely reactive to 4= Purely Instrumental
(Woodworth & Porter. 2002).
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Note. BIS= Barratt Impulsivity chlc. *When reporting results. a clear distinction will be made
between charges and convictions. = As impulsivity is already a well-established risk factor for
violence. it will serve as a proxy outcome measure in the current study.

3. Statistical Methods
3.1 Unity of samples

The distinct difference between the FPI and the CVO sample is the presence of major mental
illness in FPI and inpatient vs community violence. Thus. all FPI will be analysed together first.
and then between group tests will look for any significant differences on measures and
demographic information between the FPI and CVO sample. If there are no significant
differences between groups. all participants will be analysed in one model. using a dummy
variable to indicate the two groups. though. due to the differences between outcome measures
(inpatient vs community), the sample will only be combined to examine self-reported
impulsivity. To examine hypotheses on the entire sample (n=63). and to detect a medium effect
with 80% power. six variables can be examined in one regression.

3.2 Data analysis

Statistical analyses will be conducted using R: A language and environment for statistical
computing (R Core Team. 2013).

3.3 Feasibility outcomes

Desecriptive statistics will be reported for feasibility outcomes. The predictive accuracy of
cognitive measures will be assessed utilising Receiver Operating Characteristic (ROC)
analysis. and area under the curve (AUC). For this analysis. any participant who is violent
during the follow-up period will be coded as 1. with 0 indicating the absence of violence.

3.4 Feasibility criteria
A future, larger study will be considered if the current study meets the following criteria:

1. Mean tolerability for a single measure must not fall below 3.5. A score of 3 or below
indicates that the battery is unpleasant for participants. Scores ranging from 7-4.0
indicate extremely pleasant to neutral. If the mean tolerability rating for a single
measure falls below 3.5. the reasons for this will be examined. and its replacement with
a new measure for the same construet will be considered.

2. The mean recruitment rate for all sites combined must not fall below 30%. In the case
that less than 30% of participants are recruited from all those eligible. inclusion criteria
and recruitment procedures will be investigated. To keep the sample that is already
recruited. only changes to the inclusion criteria which do not threaten the validity of the
study will be considered for review. If this is not seen as a possible solution. the study
will be deemed infeasible.

3. If the completion rate for the core measures (WASI-II. CPT-3. Stroop. MWCST, IGT-2.
TASIT) does not reach 70%. reasons for non-completion will be reviewed and changes
will be made to ensure the battery is feasible for these populations to complete.

4. If variables specified in our hypotheses do not show sufficient sensitivity. specificity,
predictive accuracy or add incremental validity to existing risk measures. the measures
used for this study will be re-considered using literature and further meta-analyses.
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3.5 Primary and secondary outcomes

Patient characteristics will be reported using descriptive statistics. Both offending groups
will be compared on baseline performance and participants who were violent will be compared
to those who were not during the follow-up period. using t-tests or the non-parametric
equivalent.

Linear regressions will be utilized to examine primary and secondary outcomes. with the
exception of reactive and instrumental violence. in which ordinal logistic regressions will be
used. If there are a sufficient number of recorded incidents or offences. the mean number of
violent incidents/offences per month of the follow-up period will be used as a continuous
dependent variable. Should there be a low base rate of incidents. those who were violent during
follow-up will be coded as one. and those who were not will be coded as zero. and logistic
regressions will be used. If the majority of the primary outcomes are not naturally binary. a
two-part model for semicontinuous data will be considered. Two separate linear regressions
will be run to examine the variance in violent outcomes explained by risk assessments and
individual predictors. The proportion of explained variance (R°) from each model will be used
to discuss and compare the models.

4. Discussion

Existing research presents convincing evidence that there is indeed a relationship between
cognitive functioning and violent behaviour. however methodological inconsistencies remain.
Moreover. the accuracy of existing risk assessments continues to remain at a moderate level.
The current protocol aims to identify cognitive domains related to violent and risk-related
outcomes. and to examine their utility against existing risk assessments in two forensic
samples.

4.1 Strengths

There are several noteworthy strengths in the current study. First. the neuropsychological
battery was developed based on rigorous meta-analytic reviews. and an international Delphi
study. and care was taken to consider the abilities of the targeted populations: second. all
neurocognitive measures are well-validated. clinical tools increasing the reliability and validity
of results. and allowing for the calculation of the proportion of participants who have clinically
significant neurocognitive impairments relative to norms. facilitating use in clinical practice:
third. individuals were recruited from high. medium. and low secure inpatient settings. in
addition to violent offenders living in the community. increasing the generalisability of results:
fourth, a coding tool to examine instrumental and reactive violence has been included to
investigate factors which may be specific to types of violence: fifth. validated measures were
included to measure key co-variates including TBI and symptom severity: and sixth. all
variables have been clearly operationalised.

4.2 Limitations

This study is not without its limitations. Like other observational studies in this field. there is
a risk that the base rate of observational violence will be low. as a result of FPI being in
intensive treatment and stable environments, and low level offences that may not be recorded
as charges or convictions in CVO. are common within these populations. which may impede
our ability to examine our primary hypotheses. To counter this. we have included secondary
outcome measures, which are indicative of perceived violence risk. and it is hoped that these
will serve as a suitable criterion variable in the case of low adverse incidences in both FPI and
CVO samples. Also. this is a field which has struggled to obtain larger samples. given that anti-
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social personality disorder and other psychiatric illnesses are common among these
populations. thus this has been designed as a feasibility and pilot study to inform a larger trial.
Conducting pilot studies can answer questions about feasibility. recruitment potential. and
patient acceptability. as well as. sourcing a justification for larger. future studies, and can
provide best practice guidelines for logistical issues for a larger study. Moreover. conducting a
pilot in advance of a primary study can increase the potential for a successful future study
(Thabane et al.. 2010). Accordingly. to remain transparent. we have pre-emptively chosen
variables which were supported by the literature and expert opinion to test the primary and
secondary hypotheses of the current study. Finally. the findings will not be generalizable to
other sexes. as only men were recruited.

5. Conclusion

It is our hope that the results of this study and. if indicated. a larger future study. will
contribute to the development of a structured professional tool to aid in the identification and
assessment of cognitive impairments shown to be predictive of violence risk. our knowledge of
the predictive utility of measures, and to determine whether the addition of the assessment
battery increases the predictive accuracy of existing measures of risk and/or positively
contributes to the formulation of offending risk.
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Appendix B: Table of Measures Used in Included Studies in

Systematic Review

Cognitive domains and measures with corresponding study

Domain

Measure Study

Intelligence

Verbal
Comprehension

Memory

Working Memory

Processing Speed

Reasoning

Wechsler Intelligence Scales Beggs & Grace,
2008; Brimigion et al., 2014;
Busch et al., 1990; Cornell &
Wilson, 1992; Dejong et al.,
1992; Feichtinger, 2007; Fullam &
Dolan, 2008; Gretton, 1998; Hays
et al., 1978; Howard et al.,
2014; Meijers et al.,
2017; Nazmie et al., 2013; Tarter
et al., 1983; Umbrasas, 2019

Test of Non-Verbal Intelligence Greenfield et al., 2007

Vienna Matrices Test Bock et al., 2014

Raven Standard Progressive Matrices Kuin et al., 2017; Rimmer, 1998

Wechsler Intelligence Scales Brimigion et al., 2014; Busch et
al., 1990; Fullam & Dolan, 2008;
Tarter et al., 1983; Umbrasas,
2018

Luria Nebraska Neuropsychological Battery Bryant et al., 1984

Token Test Ullman, 1988
Peabody Picture Vocabulary Kennedy et al., 2011

Luria Nebraska Neuropsychological Battery Bryant et al., 1984

Memory Scale- Neuropsychological Rimmer, 1998
Impairment Score
Wechsler Memory Scales Tarter et al., 1983

California Verbal Learning Test (long delay Feichtinger, 2007
recall)

Luria Nebraska Neuropsychological Battery Bryant et al., 1984

Wechsler Intelligence Scales Brimigion et al., 2014; Busch et
al., 1990; Tarter et al., 1983

MATRICS Cognitive Consensus Battery  O’Reilly et al., 2015

Cambridge Automated Neuropsychological Meijers et al., 2017

Test Battery- Spatial Working Memory

Task

Wechsler Adult Intelligence Scales Brimigion et al., 2014; Busch et
al., 1990; Tarter et al., 1983

MATRICS Cognitive Consensus Battery ~ O’Reilly et al., 2015

Trail Making Test B/A Kuin et al., 2017

Wechsler Intelligence Scales Brimigion et al., 2014; Busch et
al., 1990; Fullam & Dolan, 2008;
Tarter et al., 1983; Umbrasas,
2018

MATRICS Cognitive Consensus Battery ~ O’Reilly et al., 2015
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Response Inhibition

Impulsivity

VIQ

Performance 1Q

Attention

Insight

Empathy

Colour-Word interference
Stop Probability Tasks
BACS inhibition subtest
Stop Signal Task- CANTAB

BIS-11

Impulsiveness Scale- Short Form
HCR-20

UPPS Impulsivity Scale
Psychopathic Personality Inventory
BIS-11/Balloon Analogue Task/17
Venturesomeness Scale

Structured Assessment of Violence Risk in

Youth

Wechsler Intelligence Scales

Wide Range Achievement Test-3
Wechsler Adult Intelligence Scales

Feichtinger, 2007
Fullam & Dolan, 2008
Kennedy et al., 2011
Meijers et al., 2017

Duwors, 1998; Edwards et al.,
2003; McDermott et al., 2008;
McKee, 2004; Zhou et al., 2014
Chanetal., 2012

Abidin et al., 2013; Belfrage et al.,
2000; Coid et al., 2015; De Vogel
& De Ruiter, 2011

Howard et al., 2014

Smith et al., 2013

Tonnaer et al., 2016

Lodewijks et al., 2008

Busch et al., 1990; Cornell &
Wilson, 1992; Feichtinger,
2007; Gretton, 1998; Hays et

al., 1978;

Nazmie et al., 2013; Tarter et al.,
1983

Umbach et al., 2019

Cornell & Wilson,

1992; Feichtinger, 2007; Gretton,
1999; Hays et al., 1978; Tarter et
al., 1983

Luria Nebraska Neuropsychological Battery Ullman, 1988; Bryant et al., 1984

MATRICS Cognitive Consensus Battery
Neuropsychological Impairment Scale
Positive and Negative Syndrome Scale

Test of Attentional Performance
Trail Making Test- A

Detroit Test of Learning Aptitude
Choice-Reaction Time Task

HCR-20

Positive and Negative Syndrome Scale
Scale to Assess Unawareness in Mental

Disorder in Schizophrenia

Empathy Skills Questionnaire, Empathy

Measure-Adult Version
Interpersonal Reactivity Index

Structured Assessment of Violence Risk in

Youth
Interpersonal Reactivity Index
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O’Reilly et al., 2015

Rimmer, 1998

Abidin et al., 2013

Tonnaer et al., 2016

Kuin et al., 2017; Nazmie et al.,
2013

Tarter et al., 1983

Meijer et al., 2017

Belfrage et al., 2000; De Vogel &
De Ruiter, 2011; Abidin et al.,
2013; Coid et al., 2015

Abidin et al., 2013

Alia-Klein et al., 2013

Moulden, 2009
Nigel et al., 2018, Goldstein et al.

2001
Lodewijks et al., 2008

Goldstein et al., 2001



Cognitive Flexibility — Trail Making Test B

Motor Skills

Planning

Wisconsin Card Sorting Test
Test of Attentional Performance
DKEFS trails and sorting
CANTAB

Nazmie et al., 2013; Rimmer,
1998

Ullman, 1988

Tonnaer et al., 2016

Feichtinger, 2007

Fullam & Dolan, 2008; Meijers et
al., 2017

Luria Nebraska Neuropsychological Battery Bryant et al., 1984

Bender Visual Motor Gestalt Test
Finger Tapping, Purdue Pegboard, Star
Tracing

Stockings of Cambridge
Picture Arrangement
Means End Problem Solving Procedure

DKEFS Tower Test
Porteus Maze

Busch et al., 1990
Tarter et al., 1983

Fullam & Dolan, 2008; Meijers et
al., 2017

Busch et al., 1990; Tarter et al.,
1983

Rimmer, 1998

Feichtinger, 2007

Greenfield et al., 2007
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Appendix C: Trim-and-Fill Funnel Plots

Trim-and-Fill funnel plot for Impulsivity

Standard Errar
0,081 0.041

0122

0.162

Note. Open circles on the left represent missing studies.
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Appendix D: Concepts and Search Terms for Systematic Review

Concepts and Search terms

Cognitive deficits

“Cognitive deficit*”, Neuropsych*,
“neuropsych* deficit*”, “cognit* psychia*”,
“brain injury”, “head injury*”, “cognit*
defect*”, neurocognitive, “neurocognitive
deficits”, TBI, “traumatic brain injury”,

intel*, memor*, “executive funct*”, “executive
cognitive funct*”, atten*, emotion*, “facial
affect recog™”, impuls*, “social cognition”,
“theory of mind”, neurophysiological,
comprehension, intention, learning, perception,
insight, think*, volition, “cognitive inhibition”,
empathy, “affective empathy”, inhibit*

'Violence

\Violen*, hostil*, aggress*, homicid*, murder*,
rape, “child abuse”,

abuse, paedophil*, pedophil*, “sex* violence”,
maltreatment

Offenders

“violen* offend*”, offend*, prison*, delinquent,
inmate, convict, felon, “sex offend*”, rapist

Mental IlIness

“ment* disorder*” or “ment* ill*” or sychiatry*
or “forensic* sychiatry®” or “state

hospital”, secure, Schizophreni*, “antisocial
personality disorder”, APD, psychopathy,
IADHD, psychosis, psychotic, “schizoaffective
disorder”, “bipolar disorder”, “first episode
sychosis”

Risk factors

risk, contributor*, predict*, recidiv*, relapse,
“re-offend*”
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Appendix E: Example of Search for Systematic Review

Example of search from Psyclnfo

1. cognitive impairment/ or brain damage/ or cognitive ability/ or dysexecutive syndrome/ or
intellectual development disorder/ or memory disorders/ or thought disturbances/

2. "cognitive deficit".mp.
3. neurocognition/ or cognitive processes/ or neuropsychology/
"neuropsych* deficit*".mp.
head injuries/ or brain concussion/ or brain damage/ or traumatic brain injury/

4.
5.
6. executive function/ or cognitive control/ or set shifting/ or task switching/
7. attention/

8. learning/ or memory/

9. learning disorders/

10. emotions/ or emotion recognition/

11. exp social cognition/

12. "facial affect recognition".mp.

13. impulsiveness/ or cognitive style/ or attention deficit disorder/ or attention deficit disorder with
hyperactivity/ or behavioral disinhibition/ or impulse control disorders/

14. impuls*.mp.

15. "theory of mind"/ or cognitive development/ or comprehension/ or mentalization/ or mind/ or social
perception/

16. exp intention/

17. neurophysiology/ or neurosciences/

18. insight/ or personality processes/ or intuition/ or "perceptiveness (personality)"/
19. exp THINKING/

20. exp VOLITION/

21. "cognitive inhibition".mp.

22. exp EMPATHY/

23. "affective empathy".mp.

24. "cognitive empathy".mp.

25. inhibit*.mp.

26.1or2or3ordor50r6or7or8or9orl0orllorl2orl3orl4orl5orl16orl7orl18orl9or
20 or 21 or 22 or 23 or 24 or 25

27. violen*.mp. or exp Aggressive Behavior/

28. homicide/ or behavior disorders/ or violent crime/ or filicide/ or mass murder/ or serial homicide/ or
infanticide/

29. exp HOSTILITY/

30. violence/ or antisocial behavior/ or conflict/ or domestic violence/ or intimate partner violence/ or
patient violence/ or school violence/ or violent crime/ or coercion/ or dangerousness/ or physical abuse/

31. rape/ or sexual abuse/

32. child abuse/ or child neglect/ or emotional abuse/ or pedophilia/ or physical abuse/ or sexual abuse/
or verbal abuse/

33. (pedophil* or paedophil*).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

34. abuse.mp.

35. "sex violence".mp.
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36. maltreatment.mp.
37.27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36

38. criminals/ or perpetrators/ or female criminals/ or male criminals/ or mentally ill offenders/ or
juvenile delinquency/ or prisoners/

39. offend*.mp.

40. (inmate or convict).mp. [mp=title, abstract, heading word, table of contents, key concepts, original
title, tests & measures]

41. exp Sex Offenses/

42. "sex offender".mp.

43. rapist.mp.

44.38 or 39 or 40 or 41 or 42 or 43

45. mental disorders/ or personality disorders/ or exp psychosis/ or exp schizoaffective disorder/
46. "mental* ill*".mp.

47. forensic psychiatry/ or psychiatry/ or forensic psychology/
48. psychiatric hospitals/ or psychiatric units/ or sanatoriums/
49. "state hospital".mp.

50. "secure hospital".mp.

51. exp SCHIZOPHRENIA/

52. "first episode psychosis".mp.

53. antisocial personality disorder/ or autism spectrum disorders/ or psychopathy/
54. exp Bipolar Disorder/

55. 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54
56. exp Risk Factors/

57. contributor*.mp.

58. predict*.mp.

59. exp RECIDIVISM/

60. relapse.mp.

61. re-offend*.mp.

62. 56 or 57 or 58 or 59 or 60 or 61

63. 26 or 55

64. 37 and 44 and 62 and 63
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Appendix F: Ethical Approval for Delphi Study

SO00t. of HFEALTH I SOCIAL Scomes
CLNICAL AND BFALTH PSYCHOULOGY

The Usiversity of Edisdesgh

Sarah Janes SR T T
PhD Student, Clinical Psychology Edinturgh EHB 9AG
School of Health in Social Science Telephore 0131 651 3969
3 . 3 Fax 0131 650 3891
University of Edinburgh Evmail xubmitting ehics@ed o ok
01 July 2016
Dear Sarah,

Application for Level 1 Ethical Approval

Reference: CLIN292
Project Title: Assessing the Cognitive Contributors to Violence Risk
Academic Supervisor: Suzanne O'Rourke / Matthias Schwannauer

Thank you for submitting the above research project for review by the Department of
Clinical and Health Psychology Ethics Research Panel. | can confirm that the submission has
been independently reviewed and was approved on the 28" June 2016.

Should there be any change to the research protocol it is important that you alert us to this

as this may necessitate further review.

Yours sincerely,

¢ &=

Kirsty Gardner

Administrative Secretary, Clinical Psychology
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Appendix G: REC Approval for Pilot and Feasibility Study

WoSRES

West of Scotland Research Ethics Service

Mrs. Sarah Janes

PhD Student, Clinical Psychology
University of Edinburgh

School of Health and Social Science
Medical School

Doorway 6, TeviotPlace

NHS
—
Greater Glasgow

and Clyde

West of Scotland REC 3

West of Scotland Research Ethics Service

West Glasgow Ambulatory Care Hospital

{former Royal Hospital for Sick Children Yorkhill)
Dalnair Street

Glasgow G3 88J

www.nhsggc.org.uk

Edinburgh EH89AG

Date 29™ September 2017

Your Ref

Our Ref

Direct line 0141 232 1805

E-mail WOSREC3@aggc.scot.nhs.uk
Dear Mrs Janes
Study title: Cognitive Contributors to Risk of Harm to Others: A

Feasibility Study
17/WS/0189
231852

REC reference:
IRAS project ID:

Thank you for your submitting your response to the conditions letter.
has received the documents listed below and that these comply with the approval conditions

detailed in our letter dated 01 September 2017
Documents received

The documents received were as follows:

| can confirm the REC

Document Version Date

Participant consent form [Consent Form ] 20 25 September 2017
Participant information sheet (PIS) [PIS V2.0] 20 25 September 2017
Research protocol or project proposal [Proposal V2.1] 21 25 September 2017

Approved documents

The final list of approved documentation for the study is therefore as follows:

sheet]

Document Version Date

Evidence of Sponsor insurance or indemnity (non NHS Sponsors |1

only) [University of Edinburgh Professional Indemnity]

GP/consultant information sheets or letters [RMO letter/information (1.0 01 August 2017

IRAS Application Form [IRAS_Form_04082017]

04 August 2017

Letter from funder [Letter from Funder]

21 July 2017

Other [University of Edinburgh Clinical Trials Liability]

Other [EL Certificate]
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Other [PL Confirmation]

Other [GCP Training Certificate] 21 July 2017

Other [ACL Training Certificate] 21 July 2017

Other [Eligibility Criteria Checklist] 1.0 01 August 2017
Participant consent form [Consent Form ] 20 25 September 2017
Participant information sheet (PIS) [PIS V2.0] 2.0 25 September 2017
Referee's report or other scientific critique report [Scientific Critique |1 15 May 2017

from State Hospital]

Research protocol or project proposal [Proposal V2.1] 2.1 25 September 2017

Summary CV for Chief Iinvestigator (Cl) [CV]

01 August 2017

Summary CV for supervisor (student research) [CV]

1

01 August 2017

You should ensure that the sponsor has a copy of the final documentation for the study. ltis
the sponsor’s responsibility to ensure that the documentation is made available to R&D offices

at all participating sites.

[ 17/ WS/0189 Please quote this number on all correspondence |

Yours sincerely
39\,_'_, j(-lﬂv\.&&/v‘\/\/\

Liz Jamieson
REC Manager

Copy to: Ms Charlotte Smith, University of Edinburgh
Mr Jamie Pitcaim, The State Hospital
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Appendix H: Management Approval for Pilot and Feasibility Study

The State Hospital S P NHS
i Pt S
E-mail info@tsh.nhs.uk SCOTLAND
http: fwwe.bsh.scot.nhs.uk
Ms Sarah Janes Date 15 September 2017
Edinburgh University Your Ref
Our Ref DA/jm
Sent via e-mail
Enquiries to Jacqueline McDade
Direct Line 01555 842013
E-mail imcdade@nhs.net

Dear Ms Janes

Re: Cognitive Contributors to Risk of Harm to Others: A Feasibility Study

Having considered the views of the Research Committee and noted that you have a letter of
favourable opinion from the West of Scotland Research Ethics Service, | write to give you
Managerial Approval to proceed with your project. This is subject to you fulfilling the requirements
of the State Hospital Research Committee.

May | take this opportunity to wish you every success in your endeavour.

Yours sincerely

(coC\

DR DUNCAN ALCOCK
Associate Medical Director

cc Jamie Pitcaim, Research and Development Manager.
Professor Lindsay Thomson, Medical Director.
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Appendix |: Letter of Access for NHS Glasgow for Pilot and
Feasibility Study

NHS
N~

Greater Glasgow

and Clyde

Administrator: Mrs Elaine O'Neill R&D Management Office
Telephone Number: 0141 232 1815 West Glasgow ACH
E-Mail: elaine.o’neill2@ggc.scot.nhs.uk Dalnair Street
Website: www.nhsggc.org.uk/r&d Glasgow G3 8SW
24 July 2018
Dr Emma Drysdale
West Glasgow ACH
Dalnair Street
Glasgow G3 85J

NHS GG&C Board Approval
Dear Dr E Drysdale,
Study Title: Cognitive Contributors to Risk of Harm to Others: A Feasibility Study
Principal Investigator:  Dr Emma Drysdale
GG&C HB site Rowanbank Clinic
Sponsor The University of Edinburgh
R&D reference: GN18MH417
REC reference: 17/WS/0189
Protocol no: V5.0; 05/07/18

| am pleased to confirm that Greater Glasgow & Clyde Health Board is now able to grant Approval for the above
study.

Conditions of Approval
1. For Clinical Trials as defined by the Medicines for Human Use Clinical Trial Regulations, 2004
a. During the life span of the study GGHB requires the following information relating to this site

i. Notification of any potential serious breaches.
ii. Notification of any regulatory inspections.

It is your responsibility to ensure that all staff involved in the study at this site have the appropriate GCP training
according to the GGHB GCP policy (www.nhsgqc.org.uk/content/default asp?page=s1411), evidence of such
training to be filed in the site file.
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2. For all studies the following information is required during their lifespan.
Recruitment Numbers on a monthly basis

Any change of staff named on the original SSI form

Any amendments — Substantial or Non Substantial

Notification of Trial/study end including final recruitment figures

Final Report & Copies of Publications/Abstracts

Paooe

Please add this approval to your study file as this letter may be subject to audit and monitoring.
Your personal information will be held on a secure national web-based NHS database.

I wish you every success with this research study

Yours sincerely,

)
o )] (»"'.'/(C
> |

.

Mrs Elaine O'Neill
Senior Research Administrator

Cc: Charlotte Smith (The University of Edinburgh)
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Appendix J: Letter of Access for NHS Fife for Pilot and Feasibility

Study

Research & Education Centre, Queen
Research & Development Margaret Hospital, Whitcfield Road, N H S
Dunfermline, KY12 OSU \ y
.
Mrs Sarah Janes 7 February 2019 Fife
171 Pleasance Our Ref 19-003 231852
17/WS/0189
EDINBURGH Enquiries to  Aileen Yell
EH8 9RU Telephone 01383 623623 Ext 20940

E-mail aileenyell@nhs. net
Website www.nhsfife.org

Dear Mrs Janes

Letter of access for research
PROJECT TITLE : Cognitive contributors to risk of harm to others : a feasibility study

This letter confirms your right of access to conduct research through NHS Fife for the purpose and
on the terms and conditions set out below. This right of access commences? February 2019 and
ends on 31 August 2019 unless terminated earlier in accordance with the clauses below.

You have a right of access to conduct such research as confirmed in writing in the letter of
permission for research from this NHS organisation. The information supplied about your role in
research at NHS Fife has been reviewed and you do not require an honorary research contract
with this NHS organisation. We are satisfied that such pre-engagement checks as we consider
necessary have been carried out.

You are considered to be a legal visitor to NHS Fife premises. You are not entitled to any form of
payment or access to other benefits provided by this NHS organisation to employees and this letter
does not give rise to any other relationship between you and this NHS organisation, in particular
that of an employee.

While undertaking research through NHS Fife, you will remain accountable to your employer
University of Edinburgh, but you are required to follow the reasonable instructions of Mrs Moira
Scott, Consultant Clinical & Forensic Psychologist, Lynebank Hospital, Dunfermline in this NHS
organisation or those given on her behalf in relation to the terms of this right of access.

Where any third party claim is made, whether or not legal proceedings are issued, arising out of or
in connection with your right of access, you are required to co-operate fully with any investigation
by this NHS organisation in connection with any such claim and to give all such assistance as may
reasonably be required regarding the conduct of any legal proceedings.

You must act in accordance with NHS Fife policies and prooedures.' which are available to you
upon request, and the UK Policy Framework for Health and Social Care Research.

You are required to co-operate with NHS Fife in discharging its duties under the Health and Safety
at Work etc Act 1974 and other health and safety legislation and to take reasonable care for the
health and safety of yourself and others while on NHS Fife premises. You must observe the same
standards of care and propriety in dealing with patients, staff, visitors, equipment and premises as
is expected of any other contract holder and you must act appropriately, responsibly and
professionally at all times.
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You are required to ensure that all information regarding patients or staff remains secure and
strictly confidential at all times. You must ensure that you understand and comply with the
requirements of the NHS Confidentiality Code of Practice
(http://www.dh.gov.uk/assetRoot/04/06/92/54/04069254.pdf) and the Data Protection Act 1998.
Furthermore you should be aware that under the Act, unauthorised disclosure of information is an
offence and such disclosures may lead to prosecution.

You should ensure that, where you are issued with an identity or security card, a bleep number,
email or library account, keys or protective clothing, these are returned upon termination of this
arrangement. Please also ensure that while on the premises you wear your |D badge at all times,
or are able to prove your identity if challenged. Please note that this NHS organisation accepts no
responsibility for damage to or loss of personal property.

We may terminate your right to attend at any time either by giving seven days' written notice to you
or immediately without any notice if you are in breach of any of the terms or conditions described in
this letter or if you commit any act that we reasonably consider to amount to serious misconduct or
to be disruptive and/or prejudicial to the interests and/or business of this NHS organisation or if you
are convicted of any criminal offence. As from 26 July 2010, your HEI employer may initiate your
Independent Safeguarding Authority (IISA) registration (where applicable), and thereafter, will
continue to monitor your ISA registration status via the on-line ISA service. Should you cease to
be ISA-registered, this letter of access is immediately terminated. Your employer will immediately
withdraw you from undertaking this or any other regulated activity. You MUST stop undertaking
any regulated activity.

Your substantive employer is responsible for your conduct during this research project and may in
the circumstances described above instigate disciplinary action against you. NHS Fife will not
indemnify you against any liability incurred as a result of any breach of confidentiality or breach of
the Data Protection Act 2018. Any breach of the Data Protection Act 2018 may result in legal
action against you and/or your substantive employer.

If your current role or involvement in research changes, or any of the information provided in your
Research Passport changes, you must inform your employer through their normal procedures. You
must also inform your nominated manager in this NHS organisation.
Yours sincerely

r Amanda Wood
Assistant R&D Director

ce: Emily Gribbin, School Academic Administrator, University of Edinburgh (emily.gribbin@ed.ac.uk)
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Appendix K: Approval from CJSW R&D for Pilot and Feasibility
Study

Yvonne Gannon <Yvonne.Gannon@edinburgh.gov.uk>
on behalf of
strategyandinsight <strategyandinsight@edinburgh.gov.uk>
Tue 7/31/2018 10:01 AM
To:
e JANES Sarah

Hello Sarah

I am pleased to confirm that your research request has been approved. Please contact Stuart Milnes
(stuart.milnes@edinburgh.gov.uk) to discuss further.

Please don’t hesitate to get in touch if you have any queries.

Kind regards

Yvonne

Yvonne Gannon | Senior Policy & Insight Officer (Insight Unit) | Strategy & Insight Division | Chief
Executive | The City of Edinburgh Council | Business Centre 2.1 | Waverley Court | 4 East Market
Street | Edinburgh | EH8 8BG | Tel: 0131 553 8334 | Email: yvonne.gannon@edinburgh.gcsx.gov.uk
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Appendix L: Substantial Amendment to Pay Participants

NHS
WoSRES \

West of Scotland Research Ethics Service
Greater Glasgow

and Clyde
Mrs Sarah Janes West of Scotland REC 3
Clinical Psychology Research Ethics
University of Edinburgh Clinical Research and Development
The University of Edinburgh Dykebar Hospital
School of Health in Social Science Grahamston Road
Medical School - Docrway 6 Paisley PA2 7DE
Teviot Place
Edinburgh Date 11 July 2019
EHE SAG Directline 0141 314 0211
E-mail WoSREC3@ggc.scot.nhs.uk
Dear Mrs Janes
Study title: Cognitive Contributors to Risk of Harm to Others: A Feasibility
Study
REC reference: 17/WS/0189
Amendment number: REC Ref AMO06
Amendment date: 09 July 2019
IRAS project ID: 231852

The above amendment was reviewed by the Sub-Committee in correspondence.

Ethical opinion

The members of the Committee taking part in the review gave a favourable ethical opinion of
the amendment on the basis described in the notice of amendment form and supporting
documentation.

The sub-committee asked by email on 09 July 2019 that you amend the PIS to clarify that
participants would be paid £10 per session up to a maximum of £20.

You responded by email on 11 July 2019 with an amended PIS.
The sub-committee were satisfied with this response.

Approved documents
The documents reviewed and approved at the meeting were:

Document Version Date

Notice of Substantial Amendment (non-CTIMP) [Notice of REC Ref 08 July 2019
Substantial Amendment] AMOS

Other [Payment Receipt] V1.0 02 July 2019
Participant information sheet (PIS) [PIS] vV 3.0 02 July 2019
Research protocol or project proposal [Protocol] Va0 02 July 2019

Membership of the Committee
The members of the Committee who took part in the review are listed on the attached sheet.
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Appendix M: RMO Letter

Cognitive Contributors 1o Risk of Harm fo Others

01 August 2017 v1.0
IRAS Project ID: 231852

NHS

SCOTLAND

RMO Information Sheet

Date:

Responsible Medical Officer

Address:

Dear,

Re: Cognitive Contributors to the Risk of Harm to Others

During the next few months we would like to offer all new admissions and continuing care
patients the opportunity to take part in the study titled, ‘Cognitive Contributors to the Risk
of Harm to Others’. We are contacting you to provide you with information and seek
your consent to approach the patients for whom you are clinically responsible and your
opinion on whether they have the capacity to consent to research. The study is being
conducted by Sarah Janes, Clinical Psychology PhD student and has received a favourable
opinion by the State Hospitals Research Committee and West of Scotland REC 3
[17/WS/0189].

The study seeks to identify if cognitive impatrments identified as predictive of violence through
meta-analytic review are also predictive of inpatient violence in a forensic mental health setting
and whether their routine assessment would be acceptable and feasible for this population. For
this purpose we propose to undertake an assessment battery comprising seven assessments over
two to three meetings each of which would take approximately one hour, although these will
be adjusted according to participant’s preference and capacity. To provide a positive
contribution to patient care the results will be summarised for both clinical teams and the
patient participants at the time of assessment and the measures themselves archived in the
patient’s medical records at the end of the study. The battery will examine the following
cognitive abilities; intelligence, attention, impulsivity, empathy, response monitoring, risk
taking behaviours, inhibitory control and social cogaition. After assessments are completed, a
6. 12 and 24 month follow-up utilising Datix records and recorded incidents on patient risk will
be collected and analysed. The participant will only be tested at baseline, and not at the follow-
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N, ey’

SCOTLAND

Cognitive Contributors to Risk of Harm to Others
01 August 2017 v1.0
IRAS Project ID: 231852

If you feel it 1s appropriate for the patients under your care to be approached, a member of the
psychology team independent of the research, will ask them if they would like to meet with me
to hear about the study. The project will be explained to them by a member of the psychology
team using the attached form and seven days will be given before their consent is sought, to
allow them to consider whether they wish to participate. They will, of course, be free to
withdraw from the project at any time.

A copy of the participant information sheet is enclosed for your information. Should you have
any questions regarding this study, please do not hesitate to contact me by email
51461835 @sms.ed.ac.uk, or 0747-400-7737.

Yours sincerely,

Sarah Janes + Dr Suzanne O'Rourke
Clinical Psychology PhD Student Consultant Forensic Clinical Neuropsychologist

School of Health in Social Science
The University of Edinburgh
Medical School
Doorway 6, Teviot Place
Edinburgh EHS 9AG
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Appendix N: Participant Information Sheet

Participant Information Sheet

Cognitive Contributors to the Risk of Harm to Others

You are being invited to take part in a research study. Before you decide whether or not to take
part, it is important for you to understand why the research is being done and what it will involve.
Please take time to read the following information carefully. Talk to others about the study if you
wish. Please ask a member of your care team to contact us if there is anything that is not clear or
if you would like more information. Take time to decide whether or not you wish to take part.

‘What is the purpose of the study?

The purpose of this feasibility study is to explore if certain cognitive difficulties (in areas such as
attention, impulsiveness, empathy, insight, thinking, intelligence and recognising the emotions of
others) predict risk of harm to others. The study is being conducted in part fulfilment of a PhD in
Clinical Psychology at the University of Edinburgh.

Why have I been asked to take part?

Previous published studies have suggested that difficulties in how we think about and process
information, control our behaviour and understand other people’s emotions may help explain why
people can sometimes harm others, We think that patients in the State Hospital may have some of these
difficulties and knowing this might help improve risk assessments and patient care.

Do I have to take part?

No, it 1s up to you to decide whether or not to take part. If you do decide to take part you will be given
this information sheet to keep and be asked to sign a consent form__If you decide to take part you are
still free to withdraw at any time and without giving a reason. Deciding not to take part or withdrawing
from the study will not affect the healthcare that you receive, or your legal rights.

‘What will happen if I take part?

To find out if you are having these kinds of difficulties, we’d like to ask you to do some assessments
with us. These can involve many different things such as word meanings, computer puzzles, spotting
the missing bit of pictures, and reading words. We will spread the assessments over different days so
that sessions are not too long. If you decide to take part you can ask for a break or change your mind
at any time. If you decide to take part we will meet two or three times for about an hour each time.

To find out what other assessments you have completed, and some information about your background,
we would also like to look at your case notes. We also hope to access your personal records for up to
24 months after some or all of the assessments have been completed to get information on your follow-
up care and interactions with others during this time. This information will be kept strictly confidential
and no identifiable information will be used. We cannot do this without your permission and so we will
ask you 1f you are willing to sign a form to say that this 1s okay. We will do this even if you choose not
to complete all of the testing sessions. Again, it 1s entirely up to you whether you want to let us look at
your files and saying no will not affect your care in any way. You can decide to change your mind at
any time during the 24 months if you decide that you do not want us to see your records.

What are the possible benefits of taking part?
In order to help you gain some personal benefit from taking part in this study we will ask you if you
would like your team to be given a summary of your results and whether we can place your assessments
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in your medical records after the feasibility study has ended. This will reduce the chance of you needing
to do the same tasks again soon and the results may help your team understand your needs.

We will provide you with a written summary of your own results for you to keep.

What are the possible disadvantages and risks of taking part?

It 1s not thought that there are many disadvantages; however, it 1s possible that you may feel tired or
find some of the tasks difficult. If that 1s the case remember you can stop the session ask Sarah Janes
for help or withdraw from the study at any time. It 1s also possible that we may identify a problem that
you are having with your thinking, learning, controlling your actions, or even your attention. We will
give your clinical team all of your assessments. We will do so straight away if there 1s anything in the
results that are clinically important but otherwise will do so once the study has finished.

‘What happens when the study is finished?
At the end of the research:

e A copy of the assessment information will be put into your confidential medical file after the
feasibility study 1s over, 1.e. after the follow up period of 6 months unless there is a clear clinical
reason.

e  We will anonymise your results and put them into a computer file with no names so that we
can describe the kinds of difficulties patients in the hospital have. No one will be able to tell
you have taken part in the study or how you did from this file.

¢  We will give your clinical team a one page summary of your results to help them understand
your difficulties and to go over your results with you if you are interested.

Will my taking part in the study be kept confidential?

All the information we collect during the course of the research will be kept confidential and there are
strict laws which safeguard your privacy at every stage. In certain circumstances if we feel you or
another person 1s at risk of harm, confidentiality will be breached, or if you tell the researcher about any
previously undisclosed criminal activity or other related information, the researcher will inform your
responsible medical officer or a member of your direct health care team, however, we will talk to you
first to let you know that this 1s going to happen.

Study researchers will need access to your medical records to carry out this research.

To ensure that the study is being run correctly, we will ask your consent for responsible representatives
from the Sponsor University of Edinburgh to access your medical records and data collected during the
study, where it 1s relevant to you taking part in this research. The Sponsor is responsible for overall
management of the study and providing insurance and indemnity.

‘What will happen to the results of the study?
The study will be written up as conference presentations, academic papers, and a PhD thesis. You will
not be identifiable in any published results.

Who is organising the research and why?
This study 1s being organised/sponsored by the University of Edinburgh. The study is funded by the
State Hospital.

‘Who has reviewed the study?
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The study proposal has been reviewed by the State Hospital. All research in the NHS i1s looked at by
an independent group of people. called a Research Ethics Committee (REC). The State Hospital and
the Research Ethics Committee have given their approval for this study to go ahead.

If you have any further questions about the study please contact ask a member of your clinical
team to contact Sarah Janes on 5/461835@sms.ed ac.uk or, if your matter is urgent, Suzanne
O’Rourke on Suzanne.o’rourke@nhs.net.

If you would like to discuss this study with someone independent of the study please contact:
Dr. Angus MacBeth

The University of Edinburgh
Tel: 0131 650 3893

Email: angus.macbeth(@ed.ac.uk

If you wish to make a complaint about the study please contact:

The University of Edinburgh’s Research Governance Team by email at: resgov(@accord.scot

Thank you for taking the time to read this information sheet.

Yours Sincerely,

Sarah Janes + Dr Suzanne O’Rourke
Clinical Psychology PhD Student Consultant Forensic Clinical
Neuropsychologist
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Appendix O: Participant Consent Form

CONSENT FORM
Cognitive Contributors to the Risk of Harm to Others

Participant ID:

Sarah Janes

SCHOOL of HEALTH IN SOCIAL SCIENCE
The University of Edinburgh

Medical School

Doorway 6, Teviot Place

Edinburgh EHS 9AG

Please initial box

1. Iconfirm that I have read and understand the information sheet (Version 4.0, 20 November 2017)
for the above study and have had the opportunity to consider the information and ask questions. I:I

2. Tunderstand that my participation is voluntary and that I am free to withdraw at any time, without
giving any reason, without my medical care or legal rights being affected.

3. Igive consent for any completed assessments to be used for the purposes of this study even if I
choose to withdraw from the study or am no longer able to take part before all assessments are I:I
completed.

4. T understand that relevant sections of my medical notes and assessment data collected during the
study may be looked at by individuals from the University of Edinburgh where it is relevant to my
taking part in this research. I give permission for these individuals to have access to my records. |:I

5. I give consent for my completed assessments to be put into my medical record and for the clinical
team to know the results after the feasibility study has ended, 1.e. after 6 months, unless there s a clear
clinical reason for them to be shared earlier.

6. I give consent for members of the research team from the current study to have access to my I:I
medical records in paper. electronic or database form for up to 24 months after some or all
assessments have been completed.

6. I agree to take part in the above study. I:I
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Name of Participant Date Signature

Name of Person taking consent Date Signature

NOTE: Original (x1) to be retained i site file; Copy (x1) to be included in patient notes; Copy (x1) to be retained by the
participant.
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Appendix P: Case Note Review Checklist

Cognitive Contributors to Harm toward Others

Case Note Checklist

Demographics

1. Date of current admission:

[

Source of current admission:

3. Legislation for current detention:

4. Caurrent conviction status:

5. Diagnosis:
e Primary:
e Secondary:
6. Year of first diagnosis with a psychotic illness:

Data related to Risk

1. Reason(s) for current admission:

[

Offence(s) or alleged offence(s) leading to current admission:

3. Violent incidences during current admission (if applicable):

4. Total number of previous convictions:

5. The most serious previous offence:

6. Previous types of offences committed:

Additional descriptive data of relevance given their potential contribution to the aetiology of cognitive
impairments

1. Birth trauma?:

2. Abnormal infant development?:
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3. Childhood history of physical abuse?:

4. Childhood history of sexual abuse?:

1. Childhood history of neglect?:

(]

Diagnosis of alcohol dependence?:

3. Diagnosis of drug dependence?:

4. Neurological injuries or neurologically relevant diagnoses:

Routinely Administered Assessments

1. HCR-20 (Version completed closest to time of testing):

H:

C:

R:

Subscales:

Please tick scores for the following factors below:

0
No
Evidence/
Low

Probability

1
Possible or
Sufficient
Evidence/
Moderate
Probability

2
Definite or
Clear Evidence/
High
Probability

HI. Previous Violence

H2. Other Antisocial behaviour

H3. Relationships

H4. Employment problems

HS. Substance use problems

HG6. Major mental illness

H7. Personality disorder

O000000

O00ogoOooon

O000000
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HS. Traumatic experiences

HOY. Violent attitudes

H10. Treatment/SV response

C1

. Insight

C2

. Violent ideation or intent

C3.

Symptoms of Major Mental Illness

C4.

Instability

. Treatment/SV Response

. Prof. services and plans

. Living situation

8| 8| Bl @

. Personal support

4. Treatment/SV response

. Stress or Coping

0000000000000

0000000000000

0000000000000

r

Future Violence/Case Prioritization (Circle one): HighMedium/Tow
Serious Physical Harm (Circle one): HighMedium/Low
Imminent Violence (Circle one): High/Medium/Low

PANSS Scores (if not collected by researcher):

e Positive Scale:
o Negative Scale:
o P-NTotal:
e General:
Positive Scale
Item
# Domain
Pl Delusions
P2 Conceptual Disorganization
P3 Hallucinatory Behaviours
P4 Excitement
P5 Grandiosity
P6 Suspiciousness
P7 Hostility
Negative Scale
N1 Blunted Affect
N2 Emotional Withdrawal
N3 | Poor Rapport
N4 | Passive/Apathetic Social Withdrawal
N5 Difficulty in Abstract Thinking
N6 | Lack of Spontaneity/Flow of Convo.
N7 Stereotyped Thinking
General Scale
Gl Somatic Concern
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G2 | Anxiety

G3 | Guilt Feelings

G4 | Tension

G5 Mannerisms/Posturing
Go6 Depression

G7 | Motor Retardation

(&) Uncooperativeness

G9 | Unusual Thought Content
G10 | Disorientation

G11 | Poor Attention

G12 | Lack of Judgement and Insight
G13 | Disturbance of Volition
G14 | Poor Impulse Control
G15 | Preoccupation

G16 | Active Social Avoidance
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Appendix Q: Tolerability Measure

How did you find that measure?

7

A 4
w

Extremely
Pleasant

Comments:

Participant ID:
Measure:
Date:

Very
Pleasant

Pleasant

Neutral
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Appendix R: Correlation Matrix for Inpatient Sample- Prospective Outcomes

Correlation Matrix for Inpatients and Prospective Outcomes (n=32)

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. Head Injuries”

2. Head Injuries LOCA JA3F*

3. Severity TBI® 82*x*  71%*

4. HCR-20 .18 20 .25

5. Lack of Insight .18 07 -.02 .38*

6. Reasoning -.02 -11  -.06 -.62** -.49%*

7. Inattention -.06 -08 -.01 .25 .25 -.69**

8. Response Inhibition -.05 -03 -.09 -.16 -.13 .23 -.25

9. Response Monitor -.20 -19  -07 -.25 =27 52** -.37* A7

10. Risk Taking -.22 -00 -13 -.30 -.19 29 -17 -.04 -.23

11. Affect Recognition .10 -16 .13 -.20 -34 40* -48*%* 12 25 .07

12. Cognitive Empathy .02 -15  -14 -.39* -.33 53** -.40* 21 32 21 56*%*

13. Violence Severity -.09 -15  -.08 24 31 -.25 -.01 -.13 -20 -.00 22 .09

14. Aggression .08 -11 .07 21 A1 -.23 15 -.13 -31 -01 28 12 82**

15. Level of Obs. .05 -04  -.09 .03 .07 .06 -12 -15 -25  -.07 .00 11 .38* 27

16. Days on Levels .05 -04 -.09 .01 .04 .08 -.10 -14 -25 -.06 01 .13 37** .28  1.00**

17.Violence Frequency .02 03 .23 14 -.14 -21 .35 -.20 -24 .08 18 -.13 A5**  69** 02 .02

18. Length of Admiss. -14 12 -.02 .02 -.08 -.07 -.16 -.01 -09 .15 -04  -25 -19 -13 -01 .00 -16

Note. Items 13-17 are prospective outcomes; LOC= Loss of consciousness; TBI= traumatic brain injury; HCR-20= Historical, clinical, Risk 20;

Obs.=Observations, Admiss= Admission, *n=31

* indicates p < .05.
** indicates p < .01.
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Appendix S: Correlation Matrix for Inpatient Sample- Retrospective Outcomes

Correlation Matrix for Inpatients and Retrospective Outcomes (n=32)

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. Head Injuries®

2. Head Injuries LOCA JA3%*

3. Severity TBI? .82** J1**

4. HCR-20 .18 .20 .25

5. Lack of Insight .18 .07 -.02 .38*

6. Reasoning -.02 -11 -.06 -.62** - 49**

7. Inattention -.06 -.08 -.01 25 25 -.69**

8. Response Inhibition -.05 -.03 -.09 -.16 -.13 .23 -.25

9. Response Monitor -.20 -.19 -.07 -.25 =27 H2** -.37* A7

10. Risk Taking -.22 -00 -13 -.30 -19 .29 -17 -.04 -.23

11. Affect Recognition .10 -.16 13 -.20 -.34 40* -.48** 12 .25 .07

12. Cognitive Empathy .02 -15 -14 -.39* -.33 53** -.40* 21 .32 21 56**

13. Violence Severity .28 .32 14 58** A4* -.37* 14 -.22 .38* -.14 -.14 -.14

14. Aggression -.06 -15  -.08 .29 12 -17 24 -11 -.29 -.10 -17 .04 .56%*

15. Level of Obs. .20 .29 13 A9** 21 -.26 .16 -.25 -.26 -.24 -09 -21 .65** 57**

16. Days on Levels 19 .30 .10 B53** .33 -.29 .18 -.32 -25 -21 -14  -26 .70**  48** 97**
17.Violence Frequency .09 .29 .07 .28 .05 -.23 13 -.02 -.22 -11 -16 -11 54**  66** | 72*%* 58**

Note. Items 13-17 are retrospective outcomes; LOC= Loss of consciousness; TBI= traumatic brain injury; HCR-20= Historical, clinical, Risk 20;

Obs.=0bservations; *n=31
* indicates p < .05.
** indicates p < .01.
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Appendix T: Correlation Matrix for Community Sample- Prospective Outcomes

Correlation Matrix for Community Sample- Prospective Outcomes (n=31)

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Head Injuries

2. Head Injuries LOC .30

3. Severity TBI 57 77

4. Reasoning .33 -07 -.04

5. Inattention .09 .06 .02 =27

6. Response Inhibition .05 -06 -.03 .25 -.14

7. Response Monitor 19 -18  -.04 -.08 -.02 .02

8. Risk Taking .04 .35 32 -17 24 -.16 .09

9. Affect Recognition .03 -03 -.08 .10 -14 40* .06 -22

10. Cognitive Empathy .36* .03 .07 .36* -.44* .07 -.00 -.01 A41*

11. Violence Severity -.03 .09 .08 13 -19 -.08 -19 15 -.25 .02

12. Aggression .08 -11 .07 21 11 -.23 -.05 .04 .05 .25 .36

13. Violence Frequency .05 -04  -.09 .03 .07 .06 -.04 12 -13 .06  .88**  .46%

14. Antisocial .05 -04  -.09 .01 .04 .08 27 -.23 -.10 .10 -1 -11 -11

15. Breaches .02 .03 .23 14 -14 -21 -21 14 -30 -09 91** -05 69** -.08

Note. Items 11-15 are prospective outcomes.
* indicates p < .05.
** indicates p < .01.
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Appendix U: Correlation Matrix for Community Sample- Retrospective Outcomes

Correlation Matrix for Community Sample- Retrospective Outcomes (n=31)

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Head Injuries

2. Head Injuries LOC .30

3. Severity TBI 57 a7

4. Reasoning .33 -07  -04

5. Inattention .09 .06 .02 =27

6. Response Inhibition .05 -06 -.03 .25 -14

7. Response Monitor 19 -18 -.04 -.08 -.02 .02

8. Risk Taking .04 .35 .32 -17 24 -.16 .09

9. Affect Recognition .03 -03 -.08 10 -14 40* .06 -.22

10. Cognitive Empathy .36* .03 .07 .36* -.44* .07 -.00 -.01 A41*

11. Violence Severity -.09 -15  -.08 24 31 -.25 -12 -.18 .10 .23

12. Aggression .08 -11 .07 21 A1 -.23 .23 .28 -17  -.02 .02

13. Violence Frequency .05 -.04  -.09 .03 07 .06 -.22 -.25 A1 28  96*%*  -22

14. Antisocial .05 -04 -.09 .01 .04 .08 .38* .30 -20 -.10 -25  .45* -35
15.Breaches .02 .03 23 14 -14 -21 -.00 -23 -05 -.15 -29 -13 -25 27

Note. Items 11-15 are retrospective outcomes.
* indicates p < .05.
** indicates p < .01.
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Appendix V: Correlation Matrix for Entire Sample and Self-Reported Impulsivity

Correlation Matrix for Entire Sample (n=63)

Variable 2 3 4 5 6 7
1. Reasoning

2. Inattention

3. Response Inhibition -.20

4. Response Monitoring -.20 A7

5. Risk Taking .01 -.10 A4

6. Affect Recognition -.34** .25 .22 -.02

7. Cognitive Empathy -.38** .25 .30* .10 54**

8. Self-Reported Impulsivity A1 .09 -.08 -.13 21 .28*

Note. Correlation matrix for core variables and self-reported impulsivity for entire sample

* indicates p < .05.
** indicates p < .01.
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Appendix W: Residuals Graphs for Selected Regressions
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Figure 1. Bootstrapped residuals for affect recognition, and lack of insight with prospective violence severity as the criterion
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Figure 2. Bootstrapped residuals for HCR-20, affect recognition, and lack of insight with prospective violence severity as the criterion

333



