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Abstract

Aggression and violence are becoming an increasing problem in the healthcare
sector as the number of incidents reported in mental health facilities rises. There
is still disagreement in the research community about the pathways to aggression
and violence in the severely mentally ill. Some researchers argue that the disease
plays a role, while others emphasise that different sociodemographic factors,
substance use, and victimisation may contribute to this association. There is a lack
of clarity about the temporal connection between violence and symptoms.
Divergent study designs, setting locations, and different cultural backgrounds

contribute to the high heterogeneity of the study results.

The present work aims to examine the characteristics and effects of
sociodemographic factors, psychopathology, and substance abuse on aggressive
and violent behaviour in a first episode of psychosis cohort, based on an extended
observation period of one year consisting of six months prior and after contact
with mental health services.

Hypotheses

Hypothesis A

Sociodemographic factors (age, gender, level of education, marital status) show a
significant relationship with the extent of aggression and violence in a cohort with
the first episode of psychosis.

Hypothesis B

Clinical (long duration of untreated psychosis, lack of insight into the illness) and
phenomenological (higher positive symptoms of the psychosis, depressive and
manic symptoms) characteristics are associated with a higher level of
aggressiveness and violence in individuals with first-episode psychosis.

Hypothesis C

Substance use has significant associations with levels of aggression and violence in

individuals with first-episode psychosis.



Hypothesis D

Levels of aggression are determined by the length of the observation period.

Methodology

This work aims to present a retrospective examination of aggression and violence
in a cohort of 264 individuals from a geographically defined catchment area,
presenting with a first episode of psychosis who had detailed clinical and

sociodemographic data collected prospectively throughout the study over ten years.

Systematic baseline measurements were performed during study enrolment, which

served as the basis for diagnosing the first episode of psychosis.

Psychopathological factors were assessed by a set of rating scales, including
positive and negative symptoms of psychosis, affective symptoms, level of insight,

duration of untreated psychosis, and global assessment of functioning.

A modified version of the Overt Aggression Scale (MOAS) was used to measure
aggression and violence in all retrospectively collected data, including clinical case

notes and incident reports, for each study participant over a one-year period.

Statistical analysis of all clinical data collected was conducted to examine the
relationship between socio-demographic and psychopathological factors, levels of

substance use and the extent of aggression and violence.

Conclusions

No gender difference in aggression and violence was observed in the first episode

of the psychosis cohort.

There was a significant relationship between psychopathological determinants and

violence in subjects with higher levels of positive symptoms of psychosis, higher
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rates of manic symptoms, lower global functioning scores, and lower depressive

scores.

A comprehensive study of different types of substances used concluded that
alcohol and stimulants were associated with higher rates of aggression and

violence.

An extended study period demonstrated a higher level of aggression and violence
compared to previous studies conducted in the same geographically determined

catchment area.
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1. The medical and societal importance of violence in severe mental illness

The societal role of aggression and violence has been a matter of dispute since
ancient times since “spiritualising” violence in ancient Greece redirected its
destructive force to a competitive one in sports, philosophy, and arts, which led to
our modern civilisation (More, 2010). Greek philosophers had tried to answer
several phenomenological questions about aspects of human behaviour and,

implicitly, the link between mental illness and violence (Ahonen, 2014).

Aggression and violence are generally considered to be significant causes of social
and health challenges. However, the inadequate and unclear understanding of
these phenomena creates further hurdles in research and has implications for
clinical practice. For instance, the lack of agreed standardised definitions of
violence (Fernandes et al., 1999, Crilly et al., 2004, Greydanus et al., 2021) results
in difficulty in comparability of the studies due to diverging methodologies (Hegney
et al., 2003).

Whether violence is linked to severe mental illness is still debated in the research
community (Asnis et al., 1997, Van Dorn et al., 2012, Corrigan and Watson, 2005a,
Friedman, 2006).

Over the last few decades, numerous studies have highlighted the elevated
prevalence rates of aggression, violence, and violent crime among people with
severe mental illness (Fazel et al., 2009). In fact, research suggests that violence
against clinical staff is common and attacks on nursing staff affect approximately
three-quarters of nursing staff in acute psychiatric units (lozzino et al., 2015,

Keane et al., 2019, Large and Nielssen, 2011).

In the case of psychosis, multiple pathways may contribute to violence, as

evidenced by the large variety of reports of violence (Volavka and Citrome, 2008).

One side argues that severe mental illness can contribute to aggression and

violence (Arseneault et al., 2000, Elbogen et al., 2016, Fazel et al., 2009, Modestin
1



and Ammann, 1996, Arboleda-Florez et al., 1998), with studies demonstrating an

association between psychosis and delinquent offending (Arseneault et al., 2000).

The other side argues that most people with severe mental illness do not have
higher aggression and violence rates than the general population (Appelbaum,
2000). Despite these concerning trends, only 4% of violence is perpetrated by
individuals with severe mental illness in the community (Swanson et al., 1990),
indicating that most psychiatric patients with a stable mental state do not pose a

risk of violence (Rueve and Welton, 2008).

Furthermore, some researchers disagree on the intrinsic nature of the relationship
between major mental illness and aggression or violence (Teplin, 1990) and claim

that there is limited data in the research to draw any conclusions (Monahan, 1981).

In the 1990s, this debate gained prominence as concerns increased about the
potential risk of aggression and violence associated with severe mental disorders.
The debate over whether people with such disorders should be hospitalised or
integrated into the community increasingly took on a class dimension, with
politicians and the public on one side and people with severe mental disorders or
their advocates on the other (Taylor and Gunn, 1999). The opinion has changed
from the view that major mental illness is not a risk factor for violence (McMahon
et al., 2014, Bonta et al., 1998) to a view that people with severe mental illness
are more likely to be violent than the general population (Walsh et al., 2002,
Whiting et al., 2021). Despite this, it is crucial to recognise that due to the low
rates of severe aggression in the severe mental illness population, statistical
accuracy and debates on the theoretical framework and clinical risk assessment
may have been compromised, which has led to difficulties in researching this
topic (Volavka, 2002).

Despite decades of research into the extent to which severe mental illness
contributes to aggression and violence, the topic remains controversial, and

different conclusions are drawn.

Mental health professionals are challenged to anticipate and manage aggression
and violence in those under their care (Stuart, 2003). This may result in legal
liability for the healthcare professional and, in some extreme cases, prosecution
(Dyer, 2012).



The general population often associates mental illness with aggressive or violent
behaviour and dangerousness (Taylor, 2008). Societal stigmatisation of people with
mental illness or substance abuse shows no downward trend, as demonstrated in a
study which showed that over 60% of US citizens believe that a hypothetical person

with schizophrenia would be violent towards others (Pescosolido et al., 2010).



1.2 Epidemiology of violence in general versus different patient populations with

severe mental illness

It is essential to assess the prevalence rates of violence in the general population
and among those with severe mental illness to put the magnitude and impact of

this phenomenon into perspective.

Following Resolution WHA 49.25 at the 9th World Health Assembly in 1996, the
research community now recognises the importance of violence in public health.
This resolution identified violence as a growing public health problem worldwide,
recognising the increasing impact of violence on health services worldwide and the
adverse impact on health resources and communities (World Health Organisation,
1996).

1.2.1 Community-based epidemiological studies and societal impacts

In a World Health Organization (WHO) public health report published in 2000,
violence was a leading cause of death for people aged 15 to 44 (Krug et al., 2002).

World Health Organization statistics indicate that in 2002, 2.8% of all deaths were
caused by intentional injuries (3.9% of male deaths and 1.7% of female deaths).
About half of these deaths were caused by self-harm, a third by violence, and a
fifth by war (WHO, 2004).

Geographical differences were highlighted in a 2008 study conducted by the WHO
when a focused analysis comparing several United Nations and WHO reports
between 1998 and 2008 found that the prevalence of assaults experienced by
victims in middle-income countries was 9.1% and 4.1% for high-income countries,
respectively in the ten studied years (Wolf et al., 2014). Alcohol use was correlated
with self-reported assault rates (p < 0.001, B = 0.369), suggesting that
interventions targeting the reduction of alcohol consumption may reduce violence
(Wolf et al., 2014).



The high occurrence of violence directly and indirectly impacts health services and
productivity in all sectors of the economy. Theoretical models were formulated for
pathways from violent incidents to health impairments, including the impact of
post-incident stress on physical and mental health and increased service utilisation
(Resnick et al., 1997).

A study published in 2000 to quantify the impact of violence in society found that
the cost of nonfatal injuries and deaths caused by violence in the United States
alone is more than 64.8 billion dollars. Almost all the costs were attributed to lost
productivity (64,4 billion). According to the WHO, it is estimated that the cost of
medical care for over 2.5 million injuries resulting from interpersonal violence and

self-directed violence is about $5.6 billion annually (Corso et al., 2007).

1.2.2. Prevalence of aggression and violence among individuals with a first episode

of psychosis and severe mental illness: challenges of differing methodologies.

Interestingly, despite the abundance of available literature researching aggression
and violence in major mental illnesses, there are few studies on the first episode of
psychosis cohorts.

Further scarcity can be observed in the study of trends in the prevalence rates of

aggression and violence in FEP cohorts over time.

Outstandingly, one study focused on stability over time was observed in a 15-year
comparative study of the same catchment area, which found that the prevalence
rates of aggression and violence did not differ significantly in a sample of South
Dublin FEP cohorts (Keane et al., 2019). The aggression and violence prevalence
rates in the 1995 - 1998 sample were 33 % and 29%, respectively, as measured using
the Modified Overt Aggression Scale (MOAS) (Foley et al., 2005). The prevalence
rates for aggression (36%) and violence (29%) were the same in the 2010-2013

cohort, based on the same methodology (Keane et al., 2019).

Aggression and violence in first-episode psychosis are characterised by factors

similar to those that contribute to violent behaviour in people with chronic mental
5



illness and the general population (Swanson et al., 2006a). However, violent
behaviour may be a symptom of first-episode psychosis, and one potentially
modifiable factor, the duration of untreated psychosis, could be an intervention

focus that can be adjusted to target this factor (Latalova, 2014).

Different methodological approaches and study designs may lead to variations in
reported aggression rates during a first psychotic episode. This theory is supported
by evidence from a systematic review and meta-analysis, which included nine
studies conducted over 50 years, and found that the prevalence rates of
aggression, violence, and attribution to first episodes of psychosis varied widely
(Large and Nielssen, 2011). Despite using a systematic measure of violence, the
studies included in this analysis had different study designs, including sampling
frames [pre-contact, contact, post-contact] and follow-up periods (from 2 weeks
(Foley et al., 2005) to 3 years (Milton et al., 2001)), clinical settings (inpatient,
outpatient, early intervention team), and different information sources (from the

patient only, collateral information, chart review) (Large and Nielssen, 2011).

A study on 168 patients with schizophrenia following their first admission
investigated whether they displayed aggressive behaviour against themselves, and
others based on the Modified Overt Aggression Rating Scale. It was concluded from
the results of the study that 70% of the cases involved aggression, 65% of the cases
involved aggression against others, and 21% of the cases involved suicide attempts
over the two-year follow-up period. In the hospital setting, there was a 19% rate of
violence, with threats against others at 20%, violence against persons at 23%, and

violence against objects at 11% (Steinert et al., 1999).

In contrast, significantly lower prevalence rates were reported in another study
examining the prevalence and correlations of aggressive behaviour in individuals
with initial episodes of psychosis. In this large sample of 495 patients using
psychiatric and medical history questionnaires, a prevalence rate of 39.2% for
aggressive behaviour at first presentation and 20.8% for violent behaviour was
found (Dean et al., 2007).

Researchers have increasingly concluded that early intervention can influence the
course of the first episode of psychosis. This population's aggression rates tend to
be higher earlier than in the later stages of the disease, according to a meta-

analysis that included nine studies published since 1960. In 2010, rates of violence
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in the first episodes of psychosis were undoubtedly high compared to the general
population. There was an estimated 35% prevalence rate of violence committed by
individuals with first-episode psychosis before contact with the service or during

the first episode of psychosis, as shown by this analysis (Large and Nielssen, 2011).

The ability to extrapolate results to more prominent groups worldwide and other
cultural contexts is limited, and most research has taken place in several
developed countries (Salager-Meyer, 2008). This fact is supported by the findings
that most of the first-episode studies of psychosis cohorts that analysed the
prevalence and correlation of aggression and violence took place in Europe, the
UK, Canada, and Australia (Winsper et al., 2013). Therefore, the data obtained
may have limited applicability in other parts of the world.

Cross-sectional studies may report different levels of aggression depending on the
methodology on temporality between the incident of violence and the presentation

to the services in these studies: before/during or after hospitalisation.

Analysing the high rates of violence in inpatient settings is challenging, given the
multitude of contextual factors that may affect prevalence results, including the
interactions between the treating team and the patient (Walker and Seifert, 1994,
McNiel et al., 1988). On the other hand, circular causality may be observed

between violence and involuntary treatment status (Foley et al., 2005)

Across the relevant literature, considerable variability in prevalence rates of
aggression and violence among individuals with schizophrenia in inpatient settings
can be observed, ranging from 10% up to half of the patients (Cornaggia et al.,
2011, Zhou et al., 2016, Craig, 1982). Higher prevalence rates were reported
among individuals with first-episode psychosis in hospital settings (Lopez-Garcia et
al., 2019).

There is also a varied picture in the post-discharge studies regarding the rates of
violence among schizophrenia patients compared to the rate of violence in other
disorders. According to one study, violence is lower in schizophrenia patients
compared to those with other mental disorders post-discharge (Cantwell et al.,
1999), a finding that has subsequently been validated in later studies (Appelbaum
et al., 2000). Furthermore, it has been shown in other studies that former
patients with schizophrenia seem more likely than the general population to

engage in physical assault offences, both minor and severe (Soyka et al., 2007).



1.2.3. Prevalence studies of severe mental illness among individuals in forensic

settings

The link between severe mental illness and violence has been firmly established in
the criminal justice system for some time throughout human history(Hodgins. S.,
2002), even dating back to ancient Greece (Dvoskin et al., 2020). The defence of
“insanity” in severe mental illness is used as a mitigating or aggravating factor in
sentencing decisions, which may indicate a high prevalence of the association

between severe mental illness and violence (Luettgen et al., 1998).

Evidence from several cohort studies indicates a significant association between

severe mental illness and violence with legal consequences.

Based on the results of a four-month study conducted in Greater London, which
involved 1241 men imprisoned for criminal offences, a high frequency of
psychiatric conditions was found among the inmates (Taylor and Gunn, 1984). It
was estimated that two hundred forty-six of the males (9.0%) had signs and
symptoms that indicated a psychiatric disorder, and two hundred thirty-seven
(8.6%) had signs and symptoms that indicated that they were in withdrawal from
drugs or alcohol. It was also reported that men with schizophrenia committed 29%
of nonfatal attacks and 21% of property damage. There was a much greater
prevalence of schizophrenia among men convicted of homicide (five (11%) and
arson (six (30%)) than would be expected among the overall population (0.1-0.4%)
(Taylor and Gunn, 1984).

Similarly, a random sample of male inmates at a male correctional facility showed
twice or three times the prevalence of schizophrenia and severe depressive
disorders as the general population. When the prevalence rates of schizophrenia in
jail inmates were adjusted for demographic variations, they were still two to three
times higher prevalence rates in the prison population than their counterparts in

the general population (Teplin, 1990).

Another study from another prison population found a similarly high prevalence
rate; 25% of the inmates had a history of psychiatric involvement, but it was
primarily attributed to substance dependence and personality disorders (Wallace et

al., 1998). According to the data, despite these findings, there was an over-
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representation of symptoms of severe mental disorders among those with substance
abuse disorders (Wallace et al., 1998).

Case-linkage registered studies demonstrated that schizophrenia, particularly with
co-morbid substance use, was overrepresented in offenders (Wallace et al., 1998),
and other studies confirmed that substance use might increase the level of

offending among this population (Mullen et al., 2000).

1.2.4. Prevalence studies of aggression and violence in substance use in the general

population.

Positive associations between substance use and violence have been demonstrated
in community samples (Chermack and Blow, 2002), as well as among those in the
criminal justice system (Wieczorek et al., 1990) and among those who seek
treatment for intimate partner violence (Brown et al., 1999, McHugh, 2005, Teten
et al., 2009).

Studies of public perceptions of alcohol as a trigger for aggression and violence
suggest that most respondents believe alcohol is associated with aggression and
that alcohol intoxication would not reduce the perpetrator's responsibility (Paglia
and Room, 1998).

Several studies have shown a significant association between aggression and
substance use disorders at two to three times the rate compared to the general
public (Chermack and Blow, 2002).

Despite relevant literature supporting this positive association between substance
use and violence, most alcohol or illicit substance users are not aggressive or
violent (Fagan, 1990). The causality between substance use, aggression, and
violence is complex, multicausal, and inconclusive (Allen et al., 1997, Fagan,
1993).

Given the complexity of the relationship between severe mental illness, substance
use, and violence, there is a need for further research to understand the
associations and the nature of causality that can be translated into more effective

clinical interventions.



1.3 Psychopathological correlations of aggression and violence in severe mental

illness

1.3.1 Studies confirming an intrinsic link between severe mental illness and

aggression and violence

Several psychiatric illnesses are associated with an increased risk of aggression and
violence, according to substantive research literature and this is believed to be
more relevant in severe mental illnesses (Girasek et al., 2022). The association
between schizophrenia and aggressive and violent behaviour has been studied
extensively and demonstrated (Hodgins, 2008, Swanson et al., 1990, Soyka et al.,
2007, Cheung et al., 1997, Whiting et al., 2021). Some research groups even
emphasise that severe mental illness may be a primary cause of violence
(Arseneault et al., 2000, Swanson et al., 1990, Monahan, 1992, Lindqvist and
Allebeck, 1990, Whiting et al., 2021).

Other studies, however, conclusively show that most patients with severe mental
health problems do not act violently toward others (Appelbaum, 2013), and some
studies suggest that a severe mental illness appears not to be an actual primary
cause of violent behaviour (Appelbaum et al., 2000). Contrary to earlier study
results (Walker and Seifert, 1994), some reports showed low violence rates in
inpatient settings (Raja and Azzoni, 2005). These results point toward the

importance of other psychosocial co-funding factors.

A recently published systematic review and meta-analysis examined the theoretical
and experimental evidence in the literature regarding the association between
severe mental illness and aggression and violence. The scale of data included in
this meta-analysis is notable as studies published over a four-decade period were
included. It confirmed that individuals with schizophrenia spectrum disorders are
more likely to engage in violence than those in the general population, with the
risk being approximately 4.5 times greater in male patients and ten times greater
in female patients, based on pooled risk odds ratio estimates compared to
community controls (Whiting et al., 2021). The study's strengths are apparent in its

large sample size, which included 51,309 patients diagnosed with schizophrenia
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spectrum disorders. To address the great level of variability within the data set,
strict criteria were used to narrow the initial collection of 13,143 articles with a
focus on aggression and violence in severe mental illness to a final selection of 24
articles for analysis (Whiting et al., 2021). The focus was on schizophrenia
spectrum disorders in this study, with affective, drug-induced, and organic

psychoses being excluded.

A definition of violence was used to include interpersonal violence ranging from

physical assault to severe crimes such as homicide, sexual assault, and arson.

Subgroup data were analysed to examine factors contributing to high
heterogeneity, such as substance use disorder comorbidity, geographic location,
study design and quality, control group and sample size, and outcome measures.
Newcastle-Ottawa Quality Assessment Scale was utilised to ensure the quality of
the research was assessed using the. Only studies that scored seven or more out of

nine were included.

This study included studies of different methodologies, such as outcome periods
and ascertainment of violent incidents, and used registries or self-reports as
sources of information. The samples demonstrated many forms of contact with
services, including community and hospital samples. The study found a
fundamental link between aggressive acts and people diagnosed with schizophrenia

spectrum disorders, as opposed to control samples.

The limitations of this substantive metanalysis may be attributed to the
differences in methodologies of the included research studies leading to higher
heterogeneity, despite an effort by the research team to address this with strict
inclusion criteria. This highlights the lack of research studies conducted using
consistent and similar procedures and methodologies, affecting different studies’

comparability.

Likewise, existing data are unreliable and often biased due to the use of different
definitions of aggressiveness and violence. Before conducting a study, a precise and
consensus-based definition of aggression and violence must be established(Rippon,
2000).

The intrinsic nature of the association between severe mental illness and violence

has also been shown in other studies. One study found that people with severe
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mental illness engage in violence more often and earlier than people without
severe mental illness or those with similar sociodemographic, age, and gender

characteristics (Modestin and Ammann, 1996).

Similar results have been documented among women with severe mental illness
(Lindgvist and Allebeck, 1990), raising the question of gender disparity when the

associations of aggression and violence with severe mental illnesses are examined.

Recent studies show that the associations between mental illness and violence are

more complex than previously thought (Adams and Yanos, 2020).

Examining the nature of the association between aggressive behaviour and
psychopathological measures could help improve the prediction of aggression in
mental health settings, with important implications for accurately identifying

aggression (Amore et al., 2008).

At various phases of severe mental illness, numerous studies consistently document
a substantial correlation between psychotic symptoms and the likelihood of
aggressive or violent behaviour. Nevertheless, the nature of this association with a

particular psychotic symptom remains indeterminate (Junginger, 1996).

Other studies have emphasised that nonspecific symptoms such as perceived
threats to others, loss of interest, self-neglect, and attacking others may precede
the onset of schizophrenia (Bhugra et al., 2000), which may underline the intimate

association between aggression and the psychiatric condition.

In high-risk psychosis patients, violent thoughts and rage before psychotic
symptoms may reveal underlying psychotic symptoms and predict aggression and
violence (Hutton et al., 2012). However, other non-psychotic psychopathological
symptoms may contribute to aggressive and violent behaviour, such as harmful

cognitive content and anxiety (Marshall et al., 2016).

The link between severe mental illness and violence may be associated with
distinct illness-related factors in every stage of the illness progression; however,
several studies demonstrated that mainly first-episode psychosis carries a
significant risk of aggressive behaviour (Humphreys et al., 1992, Large and
Nielssen, 2011, Winsper et al., 2013).

12



In another research it has been demonstrated too that persons experiencing their
initial episode of psychosis are more likely to engage in violent criminal behaviour
before their first admission to a hospital and commencement of treatment (Bo et
al., 2011, Large and Nielssen, 2011).

The limited literature of studies that have analysed first-episode psychosis samples
has demonstrated an elevated risk of aggression and violence in patients during the
pre-contact period (Foley et al., 2005, Coid et al., 2013b, Large and Nielssen,
2011).

These increased rates were demonstrated in a systematic review and meta-
analysis, including multiple studies, which found that the prevalence data for
perpetrated violence in first-episode psychosis was 34.5%, serious violence was
16.6%, and homicide was 0.6% (Large and Nielssen, 2011). The relevant research
data also show that rates of violence do not decrease significantly after contact
with services, according to a systemic review that includes fifteen studies (Winsper
et al., 2013).

Follow-up studies provide insight into the correlation between aggression and
violence in the latter stages of severe mental illness. A prospective observational
study suggests that pharmaceutical treatment and other sociodemographic factors
may reduce violence rates in advanced chronic severe mental illness, as
demonstrated in a prospective study of 179 first-episode psychosis patients with a
10-year follow-up. The level of violence during the period in which 15% of patients
self-reported engaging in some form of threats or physical violence was shown to
decrease behaviour significantly in the extended follow-up period (Langeveld et
al., 2014). This study is the first to use a long-term follow-up technique, spanning
baseline, one year, two years, five years, and ten years, to explore the associations
between psychopathology, aggression, and violence in a cohort of individuals
experiencing their first episode of psychosis. Remarkably, the level of violence in
the community has reached a point where it is comparable to the overall violence
rates in the general population. This could be attributed to the treatment and
interventions provided to those with severe mental illness.

Conversely, the use of illegal substances (OR = 3.70; 95% Cl: 1,399.87; p = 0.009)
and the presence of active psychotic symptoms (OR = 0.21; 95% Cl: 0.087,632; p =
0.003) were found to be associated with aggression (Langeveld et al., 2014).

The primary constraint of this study was the reliance on self-reports for data

collection on hostility and violence.
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1.3.2 . Aggression and violence in different diagnostic groups

Aggressive behaviour has been associated with schizophrenia, mood disorders,
substance use disorders, organic brain syndrome, neurocognitive disorders, and
personality disorders from the perspective of diagnostic categories (Junginger and
McGuire, 2004). Data from previous studies suggest that prevalence rates of
violence are increasing among individuals with multiple psychiatric diagnoses
(Swanson et al., 1990).

Individuals with schizophrenia, as previously hypothesised, do not form a
homogeneous group (Slade and Cooper, 1979). Many clinical factors were linked
with an increase in violent behaviour among individuals with schizophrenia, such as
the presence of active psychotic symptoms (Taylor, 1985), angry effect (Coid et
al., 2013b, Reagu et al., 2013), trauma (Bosqui et al., 2014), and untreated
persecutory symptoms (Keers et al., 2014). On the other hand, a multinational
study examining the Determinants of Outcomes of Severe Mental Disorders
(DOSMD), which included centres from several different countries, concluded that a
history of violence was strongly associated with positive symptoms of psychosis,
such as excitement and auditory hallucinations, and alcohol use disorder (Volavka
et al., 1997).

Based on existing theories, violence in schizophrenia may be related to at least
three different aetiological associations: psychopathological factors, impulsivity,
and co-morbid psychopathic personality traits (Volavka and Citrome, 2008, Large
and Nielssen, 2011, Witt et al., 2013).

Mood disorders are associated with high levels of aggression (Corrigan and Watson,
2005b), particularly bipolar affective disorders during manic episodes (Yesavage,
1983) in clinical settings (Raja and Azzoni, 2005). However, a high risk of

aggression and violence was also reported in those in remission (Volavka, 2013).

According to a recent study, people with schizophrenia spectrum disorder were
more likely to exhibit aggressive behaviour than those with bipolar disorder. The
study confirmed that schizophrenia had a higher risk of aggression and violence

than people with bipolar disorder who had recently developed a manic episode and
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a lower risk of aggression and violence than people with bipolar disorder who had
recently had a mixed episode (Blanco et al., 2018). Self-directed aggression was
primarily described as a form of aggression in depressive affective disorders
(Dutton and Karakanta, 2013).

Elevated suicidal risk had been described in the first episode of psychosis (Dutta et
al., 2011) along with raised prevalence of deliberate self-harm in the period of pre-

contact with the services (Harvey et al., 2008).

In non-affective psychotic disorders, it was observed that a significant portion of
the violent behaviour occurred during psychotic episodes, suggesting a link
between psychopathology and violent behaviour (Volavka et al., 1997). Some
studies reported a four times relative risk of aggression and violence during a
psychotic episode compared with the prevalence rate in the general population
(Swanson et al., 1990, Steinert et al., 1999).

The findings of an extensive meta-analysis involving 110 studies on a cohort of
individuals with different severe mental disorders, including a total of 45,533
participants, showed that 8,439 individuals (18.5%) exhibited violent behaviour.
Among the participants, 39,995 people (87.8%) were diagnosed with schizophrenia,
209 people (0.4%) had bipolar disorder, and 5,329 people (11.8%) had other
psychoses. The variables that were considered dynamic factors, or factors that can
be modified, include hostile behaviour, recent substance misuse, non-adherence
with psychological therapy (p < 0.001), lower impulse control scores, recent
substance abuse, recent alcohol misuse (p < 0.01), and non-adherence with
treatment (p-value 0.05). Criminal past was one of the most influential factors
among the limited set of static traits. The correlations remained mostly unchanged

when the outcomes were limited to serious violence (Witt et al., 2013).

In neurodevelopmental disorders, including intellectual disability, aggressive
behaviour is the primary reason for referral to specialised services (Tenneij et al.,
2009). It was associated with negative consequences on the quality of life for

individuals with learning disabilities and their caregivers (Akker et al., 2021).

Similarly, aggressive behaviour was found to be the leading cause of hospitalisation
in neurocognitive disorders, especially in moderate and severe forms (Takacs et

al., 2015). One study reported that prevalence rates of aggression and violence
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showed a three-fold increase in severe neurocognitive disorders due to Alzheimer's

disease compared to mild neurocognitive disorders (Yu et al., 2019).

The literature provides ample evidence indicating that substance use significantly
raises the rates of hostility and violence (lro et al., 2011, Liakoni et al., 2018,
Lindgvist and Allebeck, 1990, Lipsky et al., 2005, McGinty et al., 2016, Norstrom
and Pape, 2010), which is linked with intoxication, withdrawal, or
psychopathological correlations secondary to substance use (Boles and Miotto,
2003).

1.3.3. Psychopathological correlations of aggression and violence in severe mental

illness

Overwhelmingly evidence has found that the level of aggression and violence
correlates with psychopathology (Bobes et al., 2009, Markiewicz et al., 2020), and
often results in more prolonged hospital treatment and a higher rehospitalisation
rate (Wehring and Carpenter, 2011, Greenfield et al., 1989).

However, the process of establishing links between psychosis and violence is
significantly hampered by the lack of consensus in defining these phenomena,
leading to divergent research methodologies. Therefore, it seems more appropriate
to focus on correlations based on psychopathological elements rather than on
heterogeneously defined syndrome categories (Douglas et al., 2009, Bo et al.,
2011).

Additionally, examining the relationship between psychotic symptoms and violence
may be influenced by the possibility of symptoms being under-reported or not
recorded. For example, examining the relationship between violent command
hallucinations and violence can illustrate some critical aspects of the repeatedly
found methodological difficulties in this area of research. Some researchers found
that clinical staff in an inpatient forensic unit missed the occurrence of command

hallucinations in nearly 50% of their sample (Rogers et al., 1990).

Comparably, a study including 141 outpatient medical records found that 27% of
patients had not reported their command hallucinations to the treating physician

(Zisook et al., 1995).
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Likewise, it is essential to distinguish “premeditated violence” from “reactive
aggression”, also known as impulsive aggression, which is a form of aggressive
behaviour characterised by strong emotions and a lack of control (Stanford et al.,
2003). When it comes to aggression and violence in severe mental illnesses,
understanding the mechanism between psychopathology and violent acts plays an
important role. Negative urgency refers to the tendency to act impulsively when
experiencing intense negative emotions, whereas hostile attribution bias is the
inclination to perceive others’ ambiguous actions as hostile. Both of these
psychological elements are crucial in understanding reactive aggression (Gagnon
and Rochat, 2017).

1.3.3.1 Associations between positive, negative and other clinically significant

symptoms with aggression and violence in clinical and forensic cohorts

1.3.3.1.1. Associations of positive symptoms with aggression and violence

From a psychopathological perspective, positive symptoms during an acute
psychotic episode have been associated with aggression and violence. In a large
population-based study, it was documented that when individuals experience
paranoid delusions, it typically triggers angry responses, which can subsequently
escalate to aggressive and violent behaviour (Coid et al., 2013b), similar to the
impact of command hallucinations on instigating aggression and aggression (Zisook
et al., 1995).

Furthermore, aggression and violence may be a psychopathological feature of the
phenomenology of psychosis before psychotic symptoms appear and, therefore,
may play a significant role. This was demonstrated in a study in which violent
behaviour and thoughts were observed in 200 people at high clinical risk who
developed psychosis in the first year of their two-year longitudinal follow-up. It
was found that intrusive and ego-dystonic violent thoughts and mental images were
present in a third of the participants (Brucato et al., 2019). The content of these
ideas was often very severe, including abuse of one's own body or using some

weapon to hurt others. Violent and suicidal ideas, similar to those experienced by
17



many people suffering from depression, were often associated with positive
symptoms such as suspicion (Brucato et al., 2019). According to another study,
individuals at high risk for psychotic symptoms showed that unusual thought
content of physical violence against others was described as part of the

phenomenology of psychosis (Marshall et al., 2014).

Concerning the content of delusions and their association with aggression and
violence, it was found that six delusions were significantly associated with anger,
including delusions of espionage, delusional misidentification, and delusions that
the familiar and familiar people one should know are impersonating oneself. In
addition, delusions of persecution, delusions of conspiracy, and threat control
override were also significantly associated with anger after adjustment (Coid et
al., 2013b). The correlation between suspicion and persecution could also be
substantially related to anger, which is thought to be one of the possible routes to
aggression (Coid et al., 2013b).

Several studies analysed the nature of command hallucinations in the context of
aggression and violence. It has been reported that patients were more likely to
agree with familiar voices than unfamiliar voices (Junginger, 1990). Similarly,
others found an increased likelihood of not responding to voices that patients
trusted (Shore et al., 1978).

In addition, it was found that other clinical factors determined compliance with
violent commands and the consequences of obedience or disobedience, such as
mood state and the pressure and persistence of the voices (Chadwick and
Birchwood, 1994). In another study, patients were more likely to obey voices they
described as benevolent (Beck-Sander et al., 1997). It was also shown that
command hallucinations had a more aggressive and self-punitive content and that
44% of a patient sample with command hallucinations reported responding to

hallucinatory commands with unquestioning obedience (Rogers et al., 1990).

In contrast, other researchers claim that command hallucinations rarely affect the
behaviour of those who experience them (Hellerstein et al., 1987). Similarly, it has
been noted that where significant positive associations have been shown between
hallucinations and violence when associated with other psychotic symptoms, a
violent-escalating interaction between delusions and hallucinations has been

suggested by others (Swanson et al., 1996).
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Several studies indicate that non-delusional hallucinations appear to have minimal

violent effects (Taylor et al., 1998).

Nevertheless, some studies suggest that patients with violent command
hallucinations are more likely than patients with other types of hallucinations to
experience nonpsychotic symptoms such as self-blame (Rogers et al., 1990),
depersonalization (Kasper et al., 1996), or a lack of psychomotor retardation
(Rogers et al., 1990).

Similarly to clinical cohorts, significant correlations were found between positive
symptoms and aggression and violence in forensic patient populations. In a study
including 287 forensic patients, command hallucinations, threat control override
symptoms, and Capgras syndrome persisted as independent significant risk
variables that distinguished acute severe or lethal violence from less severe
violence, with increased risk (OR) ranging between 2.35 and 3.58. The clinical risk
variables' close temporal proximity may have been the significant factor

contributing to the occurrence of such violence (Chan and Shehtman, 2019).

1.3.3.1.2. Associations of negative symptoms with aggression and violence

The moderating effect of blunted affect against violence was debated in the
relevant literature, implying a protective mechanism that inhibits the transition to
increased intensity of positive symptoms. This theory was demonstrated in a study
examining the effects of shifting positive and negative symptoms (Coid et al.,
2018). All positive symptoms were associated with violence, even after controlling
for demographic covariates and primary diagnosis. After removing the scores for
distrust and persecution, negative scores did not appear to be a risk factor for
violence (OR = 0.94, 95% Cl = 0.881.00, p = 0.050). There was a correlation
between aggressiveness and shifts in the symptom profile, characterised by
increased positive symptoms. The pattern of negative symptoms was relatively
similar to that of positive symptoms.

Even if an increase in negative symptoms was associated with a protective effect
against violence, the protective effect was only determined after the positive
symptoms had been controlled. An increase in anger seemed to play a significant

role in expressing violence.
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According to the results, suspicion/persecution was not a major factor in explaining

the link between anger and violence (Coid et al., 2018).

1.3.3.1.3. Associations of clinically important phenomena with aggression and

violence that are not positive or negative symptoms

Several other psychopathological risk factors were associated with aggression and
violence in severe mental illness, such as hostility (Kay et al., 1989), lack of insight
(Foley et al., 2005) absence of negative symptoms, impulsivity, lack of
cooperation, conceptual disorganisation, and social avoidance (Cheung et al.,
1997). In addition, in the first episode of psychosis, negative affect (OR = 3.52),
and long duration of untreated psychosis (OR = 1.56) were associated with
aggressive and violent behaviour before contact with services: (Large and Nielssen,
2011).

A model that attempted to identify predictors and mediators of trait anger across a
psychotic spectrum examined the interrelationships between attachment style,
paranoia, and social cognition. It was shown that attachment avoidance, paranoia,
and hostile attributions all showed a significant relationship with anger, suggesting

the need for interventions aimed at reducing paranoia (Darrell-Berry et al., 2017).

Several studies have suggested that social cognition and metacognition may be risk
factors for aggressive, violent behaviour, as revealed by a small study that
compared healthy control groups to patients with various mental health issues,
including some with forensic backgrounds. Forensic patients had significantly lower

cognitive and metacognitive abilities (De Jong et al., 2018).

Aside from positive symptoms and hostility, other clinical variables have been
demonstrated to have positive associations with aggressive behaviour, arousal,
suspiciousness, lack of attention, uncooperativeness, impulse control,
preoccupation, conceptual disorganisation, and social avoidance (Cheung et al.,
1997, Colasanti et al., 2010).

In forensic patients, additional clinical factors such as personality traits may
contribute to aggression and violence. This issue was addressed by a study
examining the potential violent pathways in schizophrenia related to antisocial

traits, finding that individuals who developed the disorder early shared personality
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traits similar to non-psychotic offenders (Van Dongen et al., 2015). There was a
significant difference in behavioural concern in the early-onset psychosis group
compared to the late-onset psychosis group. Late starters and first-time offenders
were more likely to have positive psychotic symptoms after being diagnosed with
psychosis. In addition, psychotic offenders who began committing offences after
diagnosis were more likely to have had psychotic symptoms than non-offenders
with psychosis, particularly concerning delusions of grandeur and paranoia (Van
Dongen et al., 2015)

1.3.3.1.4. The role of rating scales in assessing psychopathology and associations

with aggression and violence

Standardised rating scales increase psychopathological symptom evaluation validity
and reliability, particularly observer-rated scales (Moeller, 2009). The use of
validated measurement scales is paramount in assessing the association between
psychopathology and violent incidents.

Based on validated measurement scales, multiple cohort studies showed that
positive symptoms related to a psychotic illness are significantly associated with

aggression and violence.

In a study examining predictors of violence among acute psychiatric patients,
physical assaultiveness prior to and during hospitalisation was strongly associated
with higher total scores on the Brief Psychosocial Rating Scale (BPRS) and more
severe positive symptoms (Amore et al., 2008). Higher BPRS scores for hostility-
suspiciousness indicated worsening aggressive conduct, from verbal to physical
(Amore et al., 2008).

Similarly, aggressive and violent patients reportedly had significantly more positive
symptoms as measured by the Positive and Negative Syndrome Scale (PANSS),
higher scores on the PANSS Psychopathology Scale overall, and less insight into the
condition in another study. After logistic regression to differentiate between
violent and non-violent patients, clinical characteristics were better predictors of
violence on hospital admission than sociodemographic variables. Insight into
psychotic symptoms was predicted to be linked with non-violence in schizophrenic

patients (Arango et al., 1999).
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These results are supported by evidence from a relatively recent meta-analysis that
found that a higher total score on the Positive and Negative Symptom Scale (PANSS)
(OR=1.5, 95% CI 1.02.2, z-score=2.2 ) and global symptom score (OR 1.7, 95% Cl
1.12.6, z=2.4) were associated with aggression and violence (Witt et al., 2013). In
terms of positive symptoms, violence was associated with higher levels of
excitement (OR= 1.6, 95% Cl| 1.0-2.6, z= 2.1) and positive symptoms (OR= 1.2, 95%
Cl 1.0-1.5, z=1.8). Neither of the factors associated with negative symptomatology

was significantly associated with violence (Witt et al., 2013).

Apart from positive symptoms, one of the strongest associations with
manifestations of physical aggression is hostility. This symptom is associated with
schizophrenia and is measured as one of the items of the Positive-Negative
Syndrome Scale (PANSS) (Kay et al., 1989).

A hostility scale assesses the verbal and nonverbal manifestations of anger and
resentment. The hostility item is scored on a scale of 1 to 7, where 1 indicates no
hostility, while 7 indicates excessive hostility, defined as an excessive
uncooperating attitude that limits other interactions or one or more instances of
violent violence against others. When a patient appears to have a guarded or, at
times, extremely distrustful attitude, but his or her ideas, interactions, and

behaviours remain unaffected, a score of 3 will be given (Kay et al., 1987).

An increase in aggressive behaviour is associated with an increase in hostility
rating: in the CATIE trial, every point increase on the seven-point hostility scale
increased the likelihood of significant aggression by 1.65 (P = 0.001)(Swanson et
al., 2006a). There is, however, a possibility that subjects may still have a clinically
significant hostility rating even if they do not make use of physical violence during

the assessment period.

As opposed to retrospective studies, prospective empirical studies are more likely
to accurately show a temporal relationship between psychopathology and incidents
of aggression and violence. A prospective, naturalistic, observational study of 183
patients with Psychotic Disorders consecutively admitted to a psychiatric ward
during the relapse phase found that the symptoms of acute psychosis disorder
clustered together in four distinct domains. The variables were categorised as
"Excitement/Activation,” "Positive symptoms,” “Negative symptoms,” and

“Depression/Anxiety.” The variable most related to the prevalence of violent
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behaviour and the severity of psychopathological symptoms at discharge was

excitement/activation (Colasanti et al., 2010).

Among an unselected inpatient population, a prospective study identified the
following clinical risk factors for hostile or violent behaviour: lower current and
prior year GAF [Global Assessment of Functioning] scores, increased hostility on
BPRS [Brief Psychiatric Rating Scale], higher soccer on SAPS [Scale for the
Assessment of Positive Symptoms], and on CGI [Clinical Global Impression] scales ,
as well as a lower BPRS anxiety-depression score (Raja and Azzoni, 2005). Some
factors are repeatedly associated with hostile and violent behaviour, such as a low
current GAF score (aggressive behaviour is a critical criterion for assigning a low
GAF score to a patient), higher BPRS hostility, and SAPS scores (some SAPS items
refer to hostility and aggressive behaviour). In contrast, others (e.g., the increased
levels of psychoactive drug usage) may reflect a need to manage hostility and

violence (Raja and Azzoni, 2005).

1.3.3.2 Lack of insight as a risk factor for aggression and violence

In schizophrenia, the assessment of insight into the condition can be complex since
the patient may recognize the illness verbally but act as if he or she is unaware of
the illness. For instance, the patients might be unable to distinguish between their
misperceptions or not understand their narratives’ validity. Accordingly, Beck's
concept of “clinical insight” refers to a patient's verbal admission that they are ill,
which often does not reflect exactly how they see themselves as ill. Nevertheless,
by recognising the unconscious biases of the patient that may lead to biased
perceptions and beliefs, Beck called this "cognitive intuition”, which has proved

helpful in explaining the patient’s actual thinking (Beck, 2004).

A critical phenomenological construct of insight has emerged as a relevant
outcome indicator. This process entails being able to recognise an illness by
identifying symptoms that correspond to it and acknowledging why that illness
needs to be treated. A surprising lack of research specifically examined the
significance and patterns of insight impairments among individuals with

schizophrenia. Some research has indicated that aggressive patients had lower
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insight than non-violent patients (Arango et al., 1999, Buckley et al., 2004);
however, others have not discovered this link (Lincoln and Hodgins, 2008, Yen et
al., 2002). A recent meta-analysis showed that violence was strongly associated
with a lack of insight (OR 2.7, 95 % Cl 1.4 - 5.2, z = 2.9) (Witt et al., 2013). Others
also confirmed that apart from the role of severe mental illness the lack of insight
and substance misuse further exacerbate this risk, often present before any
treatment or clinical intervention is sought (Langeveld et al., 2014, Coid et al.,
2013a).

1.3.3.3 Impulsivity as an aetiological factor for aggression and violence in severe

mental illness

Individuals who struggle to control their impulsivity find it difficult to regulate or
inhibit their actions (Logan et al., 1997). Among individuals with psychosis and
other severe mental illnesses, impulsivity has been a critical component of

aggression and violence (Hoptman et al., 2014) (Witt et al., 2013).

Researchers began operationalising impulsivity as a multidimensional concept,
including several domains, that could be better utilised to predict aggression and
violence (Cyders and Smith, 2007).

It is believed that urgency, or emotionally related impulsivity, which refers to the
propensity toward immediate action when strong emotions are present, contributes
to aggression and violence in people with psychosis (Hoptman and Ahmed, 2016)
(Whiteside and Lynam, 2001). The aggressive response that arises from negative
emotions is called a negative urgency, while that which results from positive
emotions is referred to as a positive urgency (Cyders and Smith, 2007, Hoptman et
al., 2014). It has been estimated that 18% of aggressive incidents that cannot be
explained by psychopathology resulted from negative urgency, according to a study
involving 33 people with schizophrenia or schizoaffective disorders and 31 controls
(Hoptman et al., 2014). Even though aggression and violence are multifactorial
and have many variables influencing them, there is still a significant role that
negative urgency may play when it is associated with this phenomenon (Hoptman
and Ahmed, 2016) (Volavka and Citrome, 2008).
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Therefore, in cases of emotion dysregulation and heightened impulsivity, negative
urgency may be particularly noticeable as a symptom associated with greater
aggression and violence among individuals with psychosis and other severe mental
illnesses. In addition to hostile bias in attribution, there is a perception of social
rejection, which has also been linked to urgency (Chester et al., 2017) (Gagnon
and Rochat, 2017).

Study results showed that people with high levels of negative urgency displayed
impulsive behaviour when faced with social rejection, according to research
conducted with 363 people (Chester et al., 2017).

These findings are consistent with previous research (Ammerman et al., 2015)
(Wilkowski and Robinson, 2008), indicating that individuals with severe mental
illness may have difficulties coping effectively with increased negative affect and
dysfunctional thoughts, which may result in aggression and violence (Gagnon and
Rochat, 2017).
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1.4 The role of sociodemographic factors in aggression and violence among those

with severe mental illness

Throughout the second half of the twentieth century, an approach shift emerged
from the findings of new studies concerning the relationship between social
problems and violence. Some researchers suggest that severe mental illness alone

does not predict future violence.

Determining the role of predictors for aggression and violence in the clinical and
general population is a difficult task due to the multicausality of this phenomenon.
Despite a large body of literature, the potential role of mental illness in increasing
the risk of aggression and violence is still debated. It tends to be associated with
historical (past violence, juvenile detention, physical abuse, parental arrest
record), clinical (substance abuse, perceived threats), dispositional (age, sex,
income), and contextual (recent divorce, unemployment, victimisation) indicators
(Elbogen and Johnson, 2009).

The role of socio-demographic risk factors of violent behaviour in severe mental
illness has been demonstrated in a large body of literature (Swanson et al., 1990,
Modestin and Ammann, 1996, Hodgins. S., 2002), which includes social deprivation
(Swanson et al., 1990, Modestin and Ammann, 1996), single marital status (Milton
et al., 2001), younger age (Modestin and Ammann, 1996, Swanson et al., 1990),

and male gender (Cauffman et al., 2017).

Re-analysing data from the NESARC (National Epidemiological Survey on Alcohol
and Related Conditions) in a large study concluded that mental illness and violence
are mainly caused by the accumulation of risk factors of various types, including
historical (previous incidents of violence, juvenile detention, physical abuse,
parental arrest records), clinical (substance abuse, perceived threat), and

dispositional (age, gender) factors (Van Dorn et al., 2012).

Besides the clinical and demographic determinants, social factors also may have
significant associations with aggression and violence (Amore et al., 2008). While
psychotic symptoms can contribute to violence, many other factors are likely to
have a relevant role in triggering violence among people with severe mental

illness, such as treatment adherence, medication side effect profile, adverse social
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environment, adverse family history, genotype, and substance use (Lamsma and
Harte, 2015).

Some authors argue that apart from individuals considered at high risk for violence,
the presence of psychotic symptoms is not a predictor of aggressive and violent
behaviour; thus, anger and psychosocial factors should be included in any

interventions to reduce violence (Nolan et al., 2003, Adams and Yanos, 2020).

A meta-analysis of the first episode of a psychosis cohort demonstrated that young
age, male gender and lower level of education proved to be significantly associated
with higher rates of aggression and violence (Large and Nielssen, 2011). However,
these correlations were not found in populations with attenuated psychotic

symptoms (Marshall et al., 2016).

Living status may significantly predict aggressive and violent behaviour, as
confirmed in a cross-sectional study of acute inpatients. In this sample, being male

and living with others significantly predicted violence (Amore et al., 2008).

Several studies have also shown that substance abuse as a socio-demographic
factor plays a significant role in severe mental illness and its relationship with
violence (Elbogen and Johnson, 2009, Scott et al., 1998, Soyka, 1994), amplifying
the existent risk of violence perpetration. A meta-analysis including 20 studies
concludes that when alcohol and substance abuse are comorbid, the risk of
violence is substantially augmented, with increased odds ratios between three and

twenty-five on pooled data (Fazel et al., 2009).

The interlink between alcohol misuse, violent behaviour and various socio-
economic factors such as lower education attainment (Boden et al., 2012) and
unemployment (Smith et al., 2012) has been described. However, it remains
unclear to what extent the association between co-occurring substance use and
severe mental illness can be explained by the high prevalence of substance use

among persons with severe mental illness (Bo et al., 2011).

It is also worth noting that gender differences in substance use and preferences for
different types of substances in different age groups may add to the complexity of
the association between severe mental illness and substance use, as well as

violence, aggression, and aggression-related social factors.
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In addition to clinical factors, stigmatisation might play an essential role since
many studies have shown direct correlations between victimisation and

perpetration (Choe et al., 2008).

Victimisation and perpetration of violence in severe mental illness were found to
be associated in multiple studies (Albers et al., 2018, Choe et al., 2008, Labrum et
al., 2018, Langeveld et al., 2018), and the impact of disproportionate media
reports of violent acts on their statistical risk (Atanasova et al., 2019) may lead to
the preservation of stigmatisation and repeated victimisation (De Vries et al.,
2019).

The literature documented well that stigmatisation and victimisation might
increase violence risk (Labrum et al., 2018). Several authors have highlighted that
public perceptions of individuals with severe mental illness have been negatively
distorted. Severe mental illness, particularly psychosis, has been associated with
aggressive and violent behaviours and a risk of harm (Taylor, 2008, Varshney et al.,
2016, Pescosolido et al., 2010, Steadman et al., 1998).

As a result of media coverage of mental illness being frequently dominated by
violence and crime, the media repeatedly reinforces the negative public perception
of mental illness (Wehring and Carpenter, 2011, Corrigan et al., 2005). When
media reports on violent crimes committed by people with severe mental illnesses
reported in mass media, it adds to the stigma and rejection of all people with

severe mental illnesses.

Based on a review study of empirical studies published in the U.S. since 1990, with
emphasis on the perpetration of violence and the victimisation of individuals with
severe mental illness, the authors concluded that combined studies of inpatients
and outpatients reported 12 - 22% of perpetrated violence and 35% victimisation of
people with severe mental illness within the past 12 months. (Choe et al., 2008),

which underlines the importance of victimisation.

It was found in another meta-analysis that the victimisation rates among people
with severe mental illness were four to six times greater than those in the general
population (De Vries et al., 2019). There is, however, a reciprocal relationship
between perpetration and victimisation, as adverse impacts on social functioning,
employment, and housing may increase the risk of violent behaviour (Labrum et

al., 2018). Violent victimisation may have long-term adverse implications in
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persons with severe mental illness (Latalova et al., 2014). An analysis of prevalence
rates of violence to others, violent self-victimisation, and victimisation by others in
individuals with severe mental illness found that 58% of the patients had
experienced violence at least once, 28% had experienced at least two forms of
violence, and 7% had experienced at least three forms of violence in the first year

following discharge from hospital (Monahan et al., 2017).

Compared with the general population, the scientific community focuses more on
violence perpetrated by individuals with severe mental illness rather than their
victimisation, as demonstrated in a review article, which showed a 3:1 ratio
between articles published on violence perpetration and victimisation (Choe et al.,
2008).

A higher level of victimisation than the perpetration of violence had been reported
in association with higher psychopathology scores and substance use at baseline in
a patient with schizophrenia (Brekke et al., 2001). On the other hand, continued
substance use and unstable housing were associated with a greater likelihood of

arrest and poor treatment engagement with multiple arrests (Clark et al., 1999).
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1.5 Gender differences in aggression and violence

In health research, the notion of gender plays an important role, as stated by the
Institute of Medicine in 2001, highlighting the essential truth that "every cell has a
sex” (Springer et al., 2012). An analysis of gender differences in violence among
patients with severe mental illness would offer us an opportunity to understand the
factors contributing to violence among people with mental illness, providing
guidance for clinicians as to how to assess risk more accurately, allowing more
tailored and specific treatments to be given as well as more effective harm

reduction measures.

Different models had been hypothesised concerning the gender differences in the
manifestation of schizophrenia (Leung and Chue, 2000) such as neurobiological
[effects of the female sex hormones in the later manifestation of the illness,
gender-specific vulnerability subtypes of schizophrenia](Roy et al., 2001), and
clinical, sociodemographic dimensions [comorbid substance abuse [Sajatovic, 2005
#896](Preston et al., 2002), social dysfunction (Roy et al., 2001), (Simonsen et al.,
2007). These models may translate into gender differences in aggression and

violence levels in severe mental illness populations.

1.5.1 Violence - gender differences in the general population

In the field of social sciences, violence often results in the application of a
traditional classification system based primarily on gender, socioeconomic class,
age and ethnicity. According to some authors, violence is not evenly distributed in
the community; certainly, it is more common among young men from

socioeconomically disadvantaged backgrounds (Wasterfors, 2022).

For various measures of aggression, the consensus is that males are more aggressive
physically when compared with females in the general population (Bjorkqvist,
2018). It has been reported that males commit far more acts of violence than

females in several surveys on both selected and random samples of perpetrators
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from communities or criminal justice systems (Swanson et al., 1990, Eron et al.,
1994, Monahan and Steadman, 1996, Reiss Jr and Roth, 1994).

When examining the reasons for gender disparity in violence, it was found that men
had a slightly increased heritability in depicting violence compared to women
(Brendgen et al., 2005). There were several gene variants associated with
susceptibility to violent behaviour (Craig and Halton, 2009); however, hormonal

and environmental epigenetic factors have also been described (Caspi et al., 2002).

The results of a multinational study of adolescents have found that both sexes have
equal rates of certain types of aggression, such as verbal aggression. In addition to
gender differences, overall aggression rates also differed significantly between
men and women in each group: men engaged in more physical aggression than
women, but women used indirect aggression more frequently than men (Karin
Osterman, 1998), which was conceptualized as social aggression (Cairns et al.) or

relational aggression (Crick and Grotpeter, 1995).

In a seven-year prospective study that evaluated the trajectory of violent
behaviour in both genders, the results of the study showed that women were less
likely to persist in violent behaviour from adolescence into adulthood (25% vs 46%);
it appears that social demographics and adult accomplishments were more likely to
explain offending behaviours than internal factors like impulse control

development (Cauffman et al., 2017).

1.5.2. Gender differences in violence among individuals with severe mental illness

Various studies suggest that severe mental illnesses are decreasing and, in some
cases, eliminating the gender disparity in the prevalence of aggressive and violent
behaviour among women and men (Krakowski and Czobor, 2004, Lam et al., 2000).
Due to the complexity of this phenomenon, however, some authors consider it
essential to distinguish between different types of aggression, such as verbal

aggression or physical aggression (Krakowski and Czobor, 2004).

According to several studies, in psychiatric emergency rooms and shortly after
being admitted to a hospital, statistically speaking, women commit violence at a

rate nearly equal to or greater than men (Binder and McNiel, 1990, Lidz et al.,
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1993, McNiel and Binder, 1995, Newhill et al., 1995). Similarly, in an un-
selected birth cohort study, severe mental disorders were associated with a higher
likelihood of being involved in violent delinquent behaviours in both genders, but

even more so for women (Hodgins, 1992).

A higher prevalence of violence among female psychiatric patients may result
from methodological and environmental factors, as theorised in one study (Khalifeh
and Dean, 2010). According to this theory, differential interventions in aggression
in the case of each gender may lead to disproportionally higher rates reported for
women, as male aggression prompted a faster response and was recorded less
accurately (Khalifeh and Dean, 2010).

A prospective study examining gender differences in violent behaviour, clinical
symptoms, and psychosocial factors showed that gender differences varied
depending on the violence's timeframe, setting, and severity. This research also
found a high predominance of verbal aggression and threatening behaviour for
women in inpatient settings, which was higher in the first treatment period and
was significantly reduced subsequently, as compared with men. By contrast, men
who physically assaulted others had caused significantly higher injuries than women
(Krakowski and Czobor, 2004).

According to another study, a more in-depth analysis of violent incidents found that
male subjects experienced a higher prevalence of severe violence involving
weapons in the four months before admission to the hospital. In contrast, no
gender-related differences were observed when more inclusive measures of
violence were used (e.g. threats and fights that did not involve weapons or
injuries) (Binder and McNiel, 1990).

An analysis within the correctional institutions of the criminal justice system into
motives, behaviour patterns, and gender differences in murder suspects and
perpetrators who were diagnosed with psychosis or not revealed that, even though
the majority of murderers or perpetrators were male, the relative risk of being
diagnosed with psychosis was 2.63 times higher for a female (Hachtel et al., 2021).
The higher rate of psychotic disorders among female offenders was replicated in
other studies (Putkonen et al., 2001).

Using data from 24 studies that examined violence perpetration outcomes in 15

countries over four decades (N = 51 309 individuals with schizophrenia spectrum
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disorders), a recent meta-analysis found significant gender differences in violence
perpetration among the female and male populations. Women with schizophrenia
spectrum disorders were less likely to commit violence when compared to men

with schizophrenia spectrum disorders (Whiting et al., 2021).

1.5.3. Gender differences in substance abuse and its effect on levels of aggression

in severe mental illness.

Given the data on the impact of substance use on the prevalence rates of violence
in general (Schifano et al., 2020), it is critical to consider that comorbid substance
use disorders may increase the prevalence rates of aggression and violence in
populations with first episodes of psychosis. The health impact of various
substances shows differences between the two genders. Males, for example, react
differently to alcohol than females, which can be explained by differences in body
composition and lower levels of the enzyme alcohol dehydrogenase, which aids in
alcohol breakdown. As a result, females tend to become inebriated with less

alcohol than males (Mancinelli et al., 2007).

Males report higher rates of substance abuse than females, which might influence

the relationship between gender and violence (Erkiran et al., 2006).

Many agree that alcohol and drug use prevalence rates are consistently higher
among males than females (Seedat et al., 2009), and this trend is most evident in
psychosis samples. (Irving et al., 2021). Additionally, while various psychoactive
substances may have different effects on females and males, the vast body of

research on substance use remains gender blind (Greaves, 2020).

Gender differences in substance use may play a significant role in the onset of
first-episode psychosis. In one sample, a similar age of first use of the substance
between males and females was noted apart from cannabis use, which started
earlier in males (Arranz et al., 2015a). In addition, in females, the number of
substances used did not show any significant impact on the age of the onset of
psychosis; however, in males, the number of substances used predicted the earlier

onset of psychosis (Arranz et al., 2015a).

33



Despite frequent reports of substance use among males in the first episode cohort,
various studies have shown that major mental illness decreases and eliminates
gender disparities in the prevalence rates of violence or patterns of violence
(Krakowski and Czobor, 2004).

Differences may translate into different prevalence rates of violence in the two
genders, raising the possibility of substance use as an independent factor for

aggressive, violent behaviour.

Substance use may further increase the likelihood of criminal victimisation, as
demonstrated in a study including 1839 individuals with severe mental illness. This
study showed a statistically significant correlation between the number of days
these individuals were intoxicated and the number of victimisation incidents such
as being a victim of physical violence, being robbed, or being threatened with a

weapon (Lam and Rosenheck, 1998).

1.5.4. Gender differences in victimisation in severe mental illness different

Victimisation is a significant concern for those with severe mental illness (Brekke et
al., 2001). Remarkably, the literature focuses on perpetration rather than

victimisation.

Those suffering from severe mental illnesses have a higher risk of becoming
victims of crime than the general population. In those with a history of severe
mental illness, the probability of becoming victims of violence is significantly
higher than in the general population, with victimisation prevalence rates ranging
from 15-45 per cent in the last year to 40-90 per cent throughout a lifetime
(Maniglio, 2009) (Choe et al., 2008). According to one study, individuals with a
history of severe mental illness hospitalization were three times as likely as their
peers who were not assaulted to be readmitted to a hospital for their mental
illness in the six months following the assault (Mlada et al., 2021). A significant
association was found between criminal victimisation and the severity of
symptomatology, substance abuse, homelessness, and forensic history (Maniglio,
2009).
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It is important to note that, for some individuals, the roles of both perpetrator and

victim are intertwined, complicating this relationship beyond what is readily
understood. Professionals in mental health should be aware of all the various
patterns of victimisation that occur in communities when assisting patients (Albers
et al., 2018).

Concerning gender, victimisation patterns in psychiatric patients are markedly
different from those observed in the general population or other patient groups.
Several studies have shown that despite both genders being at increased risk of
being victims of violence, the relative risk for women with severe mental illness
compared to the general population is significantly higher (13-19-fold relative risk
increase). In contrast, for men with severe mental illness, the relative risk is 9-11-
fold (Khalifeh and Dean, 2010).

Among the general population, young men are the most likely to be victims of
physical violence, although women are more likely to suffer from domestic violence
and sexual assaults (Walker et al., 2009). Although severe mental illness reduces
the gender difference of victimisation due to violent crime, there are limited data
available to understand the nature and the background of violence and the gender-

related risk factors of violence (Khalifeh and Dean, 2010).
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1.6 The impact of comorbid substance use on violence in severe mental illness.

Aggressive behaviour, mental illness, and substance abuse may be closely linked in
a triadic interaction. Violence in the context of severe mental illness is widely
recognised as being significantly predicted by substance abuse (Bo et al., 2011,
Erkiran et al., 2006, Soyka, 1994, Walsh et al., 2002). Licit or illicit substances may
exacerbate psychiatric symptoms, and incidents of violence may increase due to
impaired impulse control, hostility, grandiosity, threat perception, and dysphoria
(Volavka and Citrome, 2011).

A study analysing longitudinal chart reviews of numerous patients found that the
risk levels varied among different mental illnesses. Specifically, patients with
organic brain disorders were found to have a fivefold increased risk of aggressive
and violent behaviour and a threefold risk of psychotic episodes. In contrast,
patients with substance abuse problems had a twofold increased risk compared to
those with affective disorders (Edlinger et al., 2014). However, in another cohort,
comorbid presentation of a schizophrenia spectrum disorder with comorbid
substance misuse increased the risk of violence more than six-fold compared to the

reference category (Edlinger et al., 2014).

Several studies concluded that schizophrenia patients have a high lifetime risk for
violent or aggressive behaviour (Soyka, 1994, Walsh et al., 2002, Taylor, 2008);
however, case of comorbid substance use may further increase the risk (Schanda et
al., 2010, Walsh et al., 2002, Fazel et al., 2009).

Longitudinal studies which examined the association between specific substance
abuse disorders and offending violence demonstrated a strong correlation between
the three aspects of delinquency, violence and substance abuse (Pedersen and
Skardhamar, 2010, Norstrom and Pape, 2010, Popovici et al., 2012).

It has been shown that substance abuse, when comorbid with severe mood
disorders, may negatively impact those disorders, and various interventions have
been developed to limit the harmful effects of substance abuse (Drake et al.,
2008).

It is important to note that substance abuse can increase the risk of violent

behaviour in several ways. A variety of hypotheses has explained the high
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correlation between substance use and violent behaviour, some explaining it
through the neurobiological effects of the substance (Norstrom and Pape, 2010,
Sbordone et al., 1979, Scott et al., 1998, Shafi et al., 2017, Smith et al., 2012,
Tobore, 2019) and others to socioeconomic factors (Swanson et al., 2006b, Popovici
et al., 2012).

Furthermore, substance use combined with severe mental illnesses increases the
likelihood of non-adherence to treatment, which increases the risk of violence
(Volavka and Citrome, 2011).

The relationship between substance abuse and psychosis is likely complicated
since there are many confounding variables, such as when the person first
consumed the substance, when the psychosis began, the gender differences in

substance abuse and other socio-demographic variables.

An individual's social circumstance and support network can be significantly
negatively affected by substance abuse (Gregg et al., 2007). Delinquent behaviour
is often the cause of the purchase and sale of illegal drugs (Hodgins, 2008).
According to a recent study, individuals with schizophrenia with comorbid
psychoactive substance use are more likely to engage in criminal behaviour,

including homicide (Schanda et al., 2010).

1.6.1. Substance use and violence in the larger population

United Nations Office on Drugs and Crime (UNODC) reports that substance abuse is
a global public health concern which is evident from the number of 2.3 billion
people who drink alcohol regularly (Organisation, 2018) and 271 million illicit
substance users (Nations, 2019) and 1.4 billion tobacco users (Organization, 2019).
Although substance use disorders are the most common mental illnesses, a small

percentage of patients seek treatment (Girasek et al., 2022).

Alcohol use is one of the leading risk factors for disease burden worldwide,
accounting for nearly 10% of global deaths among populations 15-49 years of age
and poses severe implications for future population health (Griswold et al., 2018).
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The prevalence rates of substance use and the resulting violent behaviours have
been associated with multiple forms of aggressive behaviour, including self-
aggression, hetero-aggression, and antisocial behaviour. It is a logical assumption
that substance use has a causal effect on violence, as it has been established by
several studies that have investigated the effects of substance use on violent
behaviour in community-based samples. (Brown et al., 1998, Chermack et al.,
2000).

Observations suggest that substance abuse is associated with increased violence
rates in the general population, based on the evidence available through empirical
observation (Ghossoub et al., 2019, Liakoni et al., 2018).

Based on a retrospective analysis of 2 848 768 records of deaths in the United
States related to illegal substance use between 1980 - 2014, data showed a steady
rise in mortality due to self-harm and interpersonal violence in the illicit drugs

category (Dwyer-Lindgren et al., 2018).

Deliberate self-harm behaviours, and intentional overdoses, have been associated
with mental health difficulties and substance misuse as contributing factors (WHO,
2014), with a peak prevalence rate noted among females between the ages of 14
and 17 (Whitlock, 2010).

Suicidal behaviour has also been more prevalent among substance users, with a
strong correlation between substance misuse and suicidal behaviour (Kwon et al.,
2013). Suicide attempt rates were reported to be six times higher in substance
users than in non-users (Dragisic et al., 2015, Maloney et al., 2007), and completed
suicide rates were also substantially higher in substance users irrespective of
gender (Dragisic et al., 2015, Oyefeso et al., 1999, Schifano et al., 2020).

It is crucial to analyse the biopsychosocial consequences of substance abuse in the
general population to understand better the impact on populations affected by
severe mental illness. The link between childhood adversity, homelessness,
involvement with the criminal justice system, and substance abuse is assumed to
be causal (Rosenberg et al., 2007), showing the complexity when these inter-

relations are examined.
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1.6.2. The potential for violence of commonly used psychoactive substances

Alcohol, benzodiazepines, cannabis, stimulants, and novel psychoactive substances,
commonly abused psychoactive substances, have all been associated with drug-
related aggression (Anderson and Bokor, 2012, Moore et al., 2010, Hoaken and
Stewart, 2003, Tomlinson et al., 2016). There is further evidence that concurrent
polysubstance abuse increases aggression and violence in individuals (Steele and
Peralta, 2020), probably due to the cumulative effects of the substances and the
more significant socio-economic impacts. Delinquent behaviour is more likely
associated with individuals who abuse substances (Osgood et al., 1988) and among

individuals with dual diagnoses (Eggink et al., 2019).

In substance intoxication, substance withdrawal, or idiosyncratic reactions, all
major neurotransmission systems (dopamine, epinephrine, norepinephrine,
serotonin, acetylcholine, gamma-acetyl butyric acid systems) are associated with a
potential for violent behaviour, depending on the substance receptor affinity
(Hoaken and Stewart, 2003, Siever, 2008, Miller and Potter-Efron, 1990, Schifano et
al., 2020).

A neurochemical mechanism associated with the dopaminergic system's abnormal
salience distribution has been hypothesised to explain the aggressive nature of
recreational drug users (Miyata, 2019, Miczek et al., 2002). A hypothesis suggests
that hyperactivity of the dopaminergic dopamine receptors in the striatum of the
midbrain causes delusions and the perception of perceptual disturbances that may
lead to aggressive behaviour (Ntounas et al., 2018). Violent behaviour in animals
and humans can be influenced by the dopaminergic effects of psychoactive
substances, particularly those targeting the D2 family of receptors, suggesting that
mesocortico-limbic dopamine plays an enabling role (Miczek et al., 2002).

”Psychotic-like experiences” have been linked with violence in a general
population sample (Mojtabai, 2006), which may be associated with dopaminergic

hyperactivity.

As part of its psychotropic effects, MDMA / ecstasy is also thought to affect the
serotonergic system (Parrott, 2002). It is common for these patients to exhibit

disinhibition, akathisia, serotonin syndrome, manic episodes, and aggressive
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behaviour (Anderson and Bokor, 2012, Rouve et al., 2011). Several preclinical and
clinical studies have demonstrated that serotonin modulates behaviour in many
ways (Wolkers et al., 2017). Serotonin levels have been found to increase during
antidepressant-induced irritability episodes and increased suicidal ideation in some
studies (Gillet et al., 2001).

According to research, the glutaminergic neurotransmitter system, the third
central system in the brain, plays an essential role in regulating behaviour (Miczek
et al., 2015). One study showed that central GABAergic function was associated
with impulsiveness and suicidal behaviour but not aggression in individuals with
personality disorders (Lee et al., 2009), concluding that high dosages of

benzodiazepines can cause "behavioural disinhibition” in humans.

1.6.2.1. Cannabis

Cannabis has been extensively studied concerning psychosis, but its association

with aggression remains unknown (Ostrowsky, 2011, Smith et al., 2013).

Meta-analytic research among teenagers, intimate partners and those with severe
mental illness suggests a moderate global association between cannabis use and
aggression; However, populations at risk showed higher correlations (Dellazizzo et
al., 2020). According to a substantial systematic review and meta-analysis including
110 studies examining the risk factor of violence, substance misuse showed a strong
association with violence (OR = 2.9, 95% Cl 1.3 - 6.3, z = 2.6); however, the
association between cannabis misuse and violence was uncertain (OR = 1.3, 95% ClI
0.7 - 2.4, z = 0.8). Indeed, the adverse reaction of aggression to cannabis is
infrequent, and it almost always occurs in conjunction with another substance and
individuals predisposed to it (Gillet et al., 2001).

In the longer term, cannabis has robust psychotropic effects. Daily cannabis
consumption during this period impairs the neural connectivity in the limbic
system, prefrontal cortex, and subcortical regions, leading to an inappropriate
inhibition of behaviour (Barthelemy et al., 2016, Volkow et al., 2014). Chronic
cannabis usage may be linked to mild cognitive deficits in attention and executive
skills (Solowij, 1998). Both simple and complex cognitive abilities altered by
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marijuana in lab tests may be similar to those needed to manage interpersonal
conflict, increasing violence risk effectively (Moore and Stuart, 2005). Cannabis use
has been associated with a threefold risk of developing first-episode psychosis in
the case of high THC content and criminal behaviour through paranoid/suspicious
thinking (Barthelemy et al., 2016) and maladaptive interpersonal functioning
(Martinotti et al., 2017). The potency of cannabis increased from 1995 to 2014
(Elsohly et al., 2016), as demonstrated in the surge of emergency department visits
involving marijuana when used alone or in combination with other drugs between
2004 and 2011 (Substance and Mental Health Services, 2013). Dose-effect impact
on the age of presentation had been documented in the case of high-potency
cannabis among those who stated to use this substance at an early age and
regularly (Di Forti et al., 2014); however, this may carry a risk impaired social
functioning and ultimately to violence. Adolescents are particularly vulnerable to
adverse long-term outcomes from marijuana use (Mechoulam and Parker, 2013).
The use of cannabis during the adolescent years is important because it interferes
with the neurostructural changes that are occurring in the brain during the

maturing process (Di Forti et al., 2014).

Cannabis has been highlighted for its capacity to lead to polysubstance use
(Dubertret et al., 2006). Using multiple substances has been associated with a ten-
fold risk of violence (Witt et al., 2013).

Aggressiveness and chronic heavy cannabis consumption may be related to mood
and behaviour changes during periods of intoxication and abstinence (Allsop et al.,
2011, Budney and Hughes, 2006, Kouri et al., 1999).

1.6.2.2. Stimulants

Stimulants are the world's second most widely used illicit psychoactive substances
(Fulde and Forster, 2015). It is well known that stimulants are often associated
with aggressive and impulsive behaviour, especially in alcohol consumption
(Kuypers et al., 2020). It should be noted that stimulant intoxication symptoms
include an increased sense of self-confidence, impaired judgment, impaired

planning skills, hyperactivity, decreased inhibition, and emotional dysregulation
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(Kuypers et al., 2020, Gillet et al., 2001). Studies have shown that chronic
stimulant use may lead to “limbic dyscontrol syndrome” due to altered metabolism
of noradrenaline and serotonin as a result of using them (Gillet et al., 2001, Davis,
1996).

Cocaine has been linked to various violent behaviours, from verbal and aggressive
behaviour to physical assaults and homicides (Miller et al., 1991). Compared to
other substances, amphetamine was shown to cause the most agitated and violent
and aggressive behaviour (Bunting et al., 2007). The trend of methamphetamine
usage in recent years is concerning due long term neurological sequelae in case of
habitual misuse and the impact on health services (Fulde and Forster, 2015).
However, according to a recent review paper, there was limited information in
relevant literature concerning the correlation between methamphetamines and
aggression (Kuypers et al., 2020). By contrast, crystalline methamphetamine
(“ice”) was associated with severe aggression and violence in a clinical sample
among service users presenting to the emergency department with symptoms of

methamphetamine intoxication (Bunting et al., 2007).

1.6.2.3. Hallucinogens

Hallucinogens were not associated with aggression and violence, despite their
potential to induce vivid visual perceptions and depersonalization experiences. LSD
(lysergic acid diethylamide), psilocybin, and mescaline were extensively used in
psychotherapy in the 1960s in individual and group psychotherapy sessions(Leuner,
1961). Few incidents of adverse reactions were reported in the context of “bad
trips” that can induce panic attacks due to intense visual hallucinations (Taylor and
Hulsizer, 1998). However, with the spread of novel psychoactive substances
introduced in the drug markets in the recent decade, psychedelic phenethylamines
have been associated with adverse reactions, including aggression and violence
(Schifano et al., 2016).
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1.6.2.4. Opioids

It is important to acknowledge that although opioids function as central nervous
system depressants, not all of their effects inevitably result in aggression and
violence, even when under the influence. However, reducing inhibition may
increase the likelihood of violence as one's capacity to control outburst behaviours
is impaired (Schifano, 2017, Schifano et al., 2020). The withdrawal symptoms may
also include increased sensitivity to pain, anxiety, mood disorders, and a lack of
sleep. These may be related to aggressive behaviour and violent

behaviour. Although an increase in delinquent behaviour has been described with
heroin (Hayhurst et al., 2017), synthetic opioids (Schifano et al., 2019), and
prescribed opioids (El-Hadidy and Helaly, 2015), psychosocial factors may be

responsible for this association.

1.6.2.5. Benzodiazepines

The paradoxical effects of benzodiazepines have been previously described (Tae et
al., 2014) and typically manifest as agitation, irritability, aggression, and violence.
Typically, individuals who abuse multiple substances (Gillet et al., 2001), are
elderly (Saxon et al., 2010), or have pre-existing brain damage (Anderson and
Bokor, 2012) develop these symptoms. Withdrawal from benzodiazepines may also

result in aggressive and hostile behaviours (Saxon et al., 2010).

1.6.2.6. Novel Psychoactive Substances: Synthetic Cannabinoids and Synthetic

Cathinones

Over the past few years, there has been an increase in interest in novel
psychoactive substances due to their potential for severe harm to users' mental and
physical health with unpredictable effects, referred to as "spikeophrenia” (Schifano
et al., 2020). An analysis of data in acute mental health services found that novel

psychotropic substances were significantly associated with violence during the
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preadmission period (OR 14.4, 95 % CI 7.43 - 29.08) during the admission process
(OR 15.98, 95 % ClI 7.05 - 36.20), and with a longer length of stay (OR 15.98, 95 % ClI
7.05 - 36.20) (Shafi et al., 2017).

Synthetic cannabinoids display full cannabinoid CB-1 receptor agonist activity,
contributing to their ability to swiftly cross the blood-brain barrier due to their
high lipophilicity (Papanti et al., 2013). A wide range of symptoms is associated
with these psychoactive substances, from the intoxication of cannabis to increased
anxiety, psychomotor agitation, and possibly even the emergence of psychotic
symptoms (Papanti et al., 2013, Courts et al., 2016). A study conducted among
university students found that cannabinoid usage is associated with increased
aggressive behaviour, violent behaviour, and sexually risky behaviour. (Clayton et
al., 2017).

It has been observed that synthetic cathinone has strong sympathomimetic
properties, and, as a result, it has been observed that it inhibits serotonin and
dopamine reuptake in a dose-dependent manner (Roberts et al., 2017). This may
result in psychotic episodes and aggressive and violent behaviours (Capriola, 2013).
In a large sample examining the toxic effects of mephedrone toxicity based on the
National Poisons Information Services (NPIS) data, the most commonly described
adverse reaction following intoxication with or without alcohol was psychomotor
agitation and aggression (24% of the sample, 95% CI 18 - 33%). There is a high
probability that severe agitation and violence are commonly observed when these
synthetic cathinones are combined with alcohol (James et al., 2011, Schifano et
al., 2011).

A recent study demonstrated that NPS abusers experienced higher levels of
violence during admission and pre-admission than non-NPS substance abusers.
These reports highlight the importance of these illicit substances’ adverse effects
on acute mental health, emergency, and public health services. (Shafi et al.,
2017).
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1.6.2.7. Alcohol

A recent systematic review found that alcohol and drug exposure was associated
with violence in approximately half of the cases in emergency departments
(Nikathil et al., 2017).

The psychotropic effects of alcohol are influenced by its concentration in the
blood, resulting in different effects. It has been suggested that there is a
statistically significant association between consumption of alcohol at any alcohol

content of 0.75 g/kg and aggression in humans (Kuypers et al., 2020).

The potential of triggering aggressive behaviour of alcohol has been explained by
its properties in decreasing inhibitory activity in the frontal lobe (Anderson and
Bokor, 2012), regulating higher-order cognitive capacities that may increase
impulsivity (Kuypers et al., 2020). Alcohol abuse and withdrawal symptoms were
among the leading causes of presentation to emergency departments (Morgan,
2015).

High prevalence rates of alcohol consumption in the general population and among
individuals with severe mental illness are essential given the potential of alcohol to

cause aggressive or violent behaviour.

From an Irish perspective, high alcohol consumption rates were repeatedly
reported along with harmful drinking habits. According to a 2014 survey, Irish
consumers drank 11.0 litres of pure alcohol each (Mongan, 2016). According to a
national household survey of alcohol consumption, 75% of alcohol consumption is
attributable to excessive episodic use (Long and Mongan, 2014). Moreover, this
trend was considered to accelerate (Manthey et al., 2019).

However, the 2019 survey completed in Ireland showed decreasing trend in alcohol
consumption per capita, equating with 10.8 litres of pure alcohol consumed in the
population aged 15 and over, which represents 40 bottles of vodka, 113 bottles of
wine, or 436 pints of beer (Doyle, 2021). Despite this, Ireland was considered one
of the countries in the European Union with one of the highest rates of alcohol

consumption per capita (Manthey et al., 2019).

Based on the data collected between 2017 and 2022, Ireland has the fourteenth

highest alcohol consumption per capita (over the age of 15) of the 36 countries in
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the OECD, with 9.5 litres of alcohol consumed per capita (OECD online database,
2022).

With 20.6% of adults abstaining from alcohol, the remaining alcohol consumers

consume even higher than average amounts.

In 2013, 37.3% of drinkers in Ireland engaged in risky single-occasion drinking
(RSOD), sometimes referred to as binge drinking; 54.3% scored positively on the
Audit-C screening tool; 6.9% rated for alcohol use disorder positively, suggesting
that there were 149,300 to 203,897 drinkers in Ireland, who should be considered
addicted. At least 75% of the alcohol was consumed binge (Mongan, 2016).

Based on a nationally representative survey of 4,338 respondents, approximately
7% of all drinkers met the DSM-IV criteria for alcohol abuse. The same survey found
that 62% of all drinkers reported having a monthly or sporadic episode of excessive
alcohol consumption. (O’Dwyer et al., 2019).

High rates of hazardous alcohol consumption have been reported among students
compared to the general population, with similar patterns observed in both
genders (Davoren et al., 2015). In addition, positive correlations were found
between hazardous alcohol consumption and using other substances such as

tobacco and illicit substances (Davoren et al., 2015).

1.6.3. Substance use as a risk factor for severe mental illness

When determining the impact of substance use on severe mental illness, one must
consider comorbidity. Approximately half of the people with a history of
schizophrenia have coexisting substance use problems (Kavanagh et al., 2004,
Regier, 1990, Allebeck et al., 1993), with alcohol and cannabis being the most
abused substances among those with psychotic disorders (Weaver et al., 2003,
Kavanagh et al., 2004, Barnett et al., 2007b).

In patients with schizophrenia, there is strong evidence that the presence of a

substance use disorder increases their risk of violence (Volavka, 2002).

It was found that there is a substantial prevalence of co-morbid substance use

among people with severe mental illness. For instance, in the CATIE study, 60% of
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individuals with schizophrenia had a substance use at baseline, and 37% met the
criteria for co-morbid substance use (Swartz et al., 2006). Individuals with mental
illness have a higher risk (OR = 2.7) of developing lifelong substance dependence,

with the highest rates in criminal justice system populations (Regier, 1990).

Among individuals with first-episode psychosis in a population-based clinic sample,
substance use was present in most cases, 51% for cannabis abuse and 43% for
alcohol abuse (Barnett et al., 2007a). A variety of prevalence studies from diverse
geographical locations have confirmed comparable rates of substance use among
persons with first-episode psychosis (Addington and Addington, 2007, Brunette et
al., 2018, Green et al., 2004).

When comparing data collected nationally on the prevalence of substance use in
the general population, data collected from samples of individuals with severe
mental illness demonstrated significant differences in the prevalence of substance
use in one study (Barnett et al., 2007a). According to this study, 55.3% of people
with severe mental illness used one or more Class A drugs, compared to 13% of the
general population (Barnett et al., 2007a). Likewise, a significant difference was
reported in cannabis abuse prevalence rate among individuals with first-episode
psychosis compared to matched healthy control in a German sample (Hambrecht
and Hafner, 2000).

The 2012 National Survey reflects the magnitude of cannabis use on Drug Use and
Health reports completed in the United States, with an estimated 2.7 million
people meeting the DSM-IV criteria for marijuana dependence, while 5.1 million
met the DSM-IV criteria for any illicit drug dependence (National Survey on Drug
Use and Health, 2010).

The most commonly used substances globally are cannabis, alcohol, and nicotine,
and people with mental illnesses, particularly psychosis, are reported to use
multiple substances simultaneously (Saddichha et al., 2010). It has been found that
young people, who start using cannabis at a young age, are at a higher risk of
developing cannabis dependence than adults who begin using cannabis at an older
age (Chen et al., 2009). Furthermore, cannabis addiction may also lead to
dependence on other illicit substances (Hall and Degenhardt, 2007). Numerous
studies have documented polysubstance abuse patterns in patients with severe
mental illness (Sevy et al., 2001, Lambert et al., 2005). While more than half of
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cannabis users were reported using other substances (Arranz et al., 2015b),
polysubstance use disorders were reported at higher rates (65%) among cocaine and

amphetamine abusers (Ouellet-Plamondon et al., 2017).

An in-depth review and analysis describe the crucial links between violence and the
history of polysubstance misuse. The relative risk (OR = 10.3) was significantly
higher compared to the risk of recent alcohol misuse (OR = 2.2) or recent drug
misuse (OR = 2.2). (Witt et al., 2013). Several factors contribute to the
significance of polysubstance misuse, including its association with the forensic
history of individuals who frequently use multiple substances simultaneously
(Fraser et al., 2012).

A variety of substances have been related to substances-induced psychotic
disorders (Murray et al., 2013), cannabis has been the subject of most research
concerning the development of psychosis, and now there is a considerable amount
of literature supporting this association (Di Forti et al., 2014, Di Forti et al., 2015,
Arseneault et al., 2002, Henquet et al., 2005, Addington and Addington, 2007, Di
Forti et al., 2019).

According to some prospective studies, there is increasing evidence of a moderate
increase in schizophrenia risk caused by heavy cannabis use in adolescence

independent of polysubstance use (Arseneault et al., 2002).

Cannabis had been hypothesized as a risk factor for schizophrenia (Allebeck et al.,
1993). In addition, a relative risk of 6.0 (95% ClI 4.0-8.9) has been attributed to
cannabis misuse among individuals compared to non-users of the drug, resulting in
the conclusion that cannabis misuse is an independent risk factor for schizophrenia
(Andreasson et al., 1987). There was a three-fold adjusted odds ratio for
developing a psychotic disorder (OR = 3.2, 95% Cl, 2.2 - 4.1) in cannabis users
versus non-users of cannabis in a study that included 11 international centres and
901 adults with a history of psychosis as their first episode of psychosis (Di Forti et
al., 2019). Daily cannabis use increased this odds ratio to OR = 4.8, 95% Cl, 2.5 -
6.3) (Di Forti et al., 2019). A cross-sectional study of 6722 Australian respondents
between 18 and 49 also found that cannabis dependence was associated with a
twofold increase in psychotic symptoms after controlling for confounding
factors (Degenhardt and Hall, 2001).
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Long-term stimulant use may maintain psychotic symptoms (Harro, 2015),
aggression toward others, and suicidal behaviour. Alterations in the dopaminergic
system (Fulde and Forster, 2015) imply the emergence of these symptoms;
however, persistent reduction in automatic transmission in abstinent users has
been hypothesized to contribute to increased impulsivity and aggressive behaviour
(Harro, 2015).

1.6.4. The impact of substance use on psychopathology and the progress of severe

mental illness

The relevant literature also indicates that co-occurring substance abuse and severe
mental illness increase violence risk by amplifying symptomatology, but the
mechanism remains unclear (Addington and Addington, 2005, Addington and
Addington, 2007, Andrade, 2016).

According to a meta-analysis, schizophrenia patients who use psychoactive
substances have a fourfold increased risk of becoming violent than those who do
not (Fazel et al., 2009).

Violence risk is substantial at times when psychotic symptoms are acute (Large and
Nielssen, 2011, Van Dorn et al., 2012, Coid et al., 2013b) (Ullrich et al., 2014),
and severe violence has been linked to prodromal phases (Nielssen and Large,
2010). On the other hand, high prevalence rates of substance use had been
reported among individuals with severe mental illness both during initial psychotic
episodes (Barnett et al., 2007a) and later stages of the illness (Van Dorn et al.,
2012).

Diverging phenomenological aspects of the effects of concurrent substance use in
psychotic illnesses have been described. Most of the research found increased
positive psychotic symptoms when co-occurring substance use was present
(Addington and Addington, 2007, Allebeck et al., 1993, Katz et al., 2010, Kamali et
al., 2009, Swartz et al., 2006); however, other investigations could not support this

interpretation (Compton, 2004).

Similarly, there are inconsistent findings for negative symptoms. Most studies

indicate that substance users experience fewer negative symptoms than non-users
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(Addington and Addington, 1998, Compton, 2004, Dubertret et al., 2006). However,
others did not find any difference in negative symptoms between users and non-
users (Addington and Addington, 2007, Kamali et al., 2009, Katz et al., 2010).

Depressive symptoms may be used to differentiate cannabis-induced psychotic
disorder (CIPD) from other types of primary psychosis, according to one study using
the Symptom Checklist-90-R and the Psychiatric Research Interview for Substance
and Mental Disorders (Rubio et al., 2012).

Substance use following the first episode of psychosis may have significant
consequences regarding the increased relapse rates in psychosis (Wade et al.,

2006) and may increase the risk of violence.

According to an observational study, a relapse of psychosis was associated with
changes in patterns of cannabis use that were dose-dependent, which is unlikely to
be an effect of self-medication or genetic and environmental confounding factors
(Schoeler et al., 2016).

Concerning other illicit substances, in a two-year follow-up study conducted in
Canada of a first-episode psychosis cohort, stimulant abuse was related to higher
service utilisation and worse symptomatic and functional outcomes in the first
years post-contact with the services (Ouellet-Plamondon et al., 2017). The findings
of this research had been confirmed by another study in the first episode of the
psychosis cohort, in which previous stimulant use disorder was associated with

higher readmission rates (Sara et al., 2014).

Apart from the positive and negative symptoms of schizophrenia, substance misuse
has a negative impact on the quality of life in individuals with severe mental illness
at the onset of first-episode psychosis (Addington and Addington, 1998), and poorer
outcomes were recorded in follow-up studies on those with poor functioning at
baseline (Addington and Addington, 2005) and later stage of the illness (Addington
and Addington, 2007).

Similarly, poorer outcomes were reported among individuals within a first-episode
psychosis cohort with co-morbid persistent substance use disorder (Cather et al.,
2018). Despite these reports, there is a lack of consistence in health services in

delivering interventions for individuals with dual diagnoses (Drake et al., 2008).
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1.6.5. Possible links between comorbid substance use, younger age of onset of first

episode of psychosis and violence rates

Substance use disorders and schizophrenia spectrum disorders are considered to
increase the risk of violence in different ways (Arseneault et al., 2000); however,
when analysing correlations between severe mental illness, violence and young

age, the issue of age at which substance use was commenced should be considered.

The onset of substance use before age 15 is strongly associated with antisocial
personality disorder in adulthood (Osgood et al., 1988) and was described as a
robust predictor of violence in individuals with dual diagnoses (Fulwiler and
Ruthazer, 1999).

Younger age of onset of the first episode of psychosis was associated with comorbid
substance misuse in several studies (Addington and Addington, 1998) (Addington
and Addington, 2007), particularly cannabis, as opposed to other substances
(Allegri et al., 2013). In addition, a dose-dependent association was found between
high potency cannabis use and the onset of first-episode psychosis (Di Forti et al.,
2014) along with age of first use. Cannabis users may develop a first episode of
psychosis approximately earlier than non-users (Tosato et al., 2013); however,
other studies did not report the difference in age of onset between substance users

and non-user groups (Kamali et al., 2009).

The younger age of onset of first-episode psychosis is an important factor
concerning the longer-term progress of the illness. Younger age of onset, besides
male gender, and more extended inpatient treatment at first presentation had
been associated with a higher risk of transitioning from a substance-induced
psychotic illness to a primary psychotic illness according to a population-based
longitudinal cohort study with a relatively large cohort (n = 3486) (Alderson et al.,
2017).

In another population-based study of individuals with first-episode psychosis, the
peak age for the first use of cannabis and alcohol was between 12 and 14 years,

which was lower than the peak age for the first use of other substances such as
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amphetamine, ecstasy, hallucinogens, and cocaine (between 14 and 19 years old)
(Barnett et al., 2007a).

The sociodemographic profile of a sample of first-episode psychosis cohort with
concurrent substance misuse showed a positive correlation between substance
abuse, positive symptom severity and male gender. At the same time, age of
presentation was correlated with negative symptoms severity and lower level of

functioning (Compton et al., 2017).
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1.1.3 Discussion - Examining risk factors for aggression and violence in clinical

populations is challenging.

The long-standing perception was that mental health problems are linked with
aggression and violence (Monahan, 1992). However, studying violence in severe
mental illness requires a careful approach due to the diagnostic heterogeneity of
severe mental illness diagnostic groups and ambiguities concerning the causes of

violence (Bo et al., 2011).

Due to the diverse and varied characteristics of the psychosis syndrome, which
includes symptoms such as delusions, perceptual problems, disorganised speech,
disorganised behaviours, and/or catatonia(Tandon, 2014), it is challenging to

establish a consistent and standardised definition for this type of psychopathology.

Equally, despite examining it, several publications do not define aggression or
violence (Adams and Yanos, 2020). Nevertheless, in other studies, there is a wide
range of definitions of violence, such as violent crime (Modestin and Ammann,
1996), assault, unlawful deprivation of liberty, unlawful threats, and severe
problems with the law (Lindqvist and Allebeck, 1990), violent convictions
(Arseneault et al., 2000), self-reported violence against another person (Elbogen
and Johnson, 2009), and diagnostic interview schedules that indicate self-reported
violent behaviour (Swanson et al., 1990). The lack of agreed definitions of
aggression and violence impedes systematic reviews, and meta-analyses of violence
are proving difficult due to the inclusion of different types of aggression and

violence in various research methodologies of studies on this topic.

Multiple measures have been devised to assess different forms of aggression and
violence. These include several observation scales, such as the Modified Overt
Aggression Scale (MOAS)(Kay et al., 1988), McArthur Community Violence
Instrument  (MCVI)(Milton et al., 2001), Disturbed Behaviour Rating
(DBR)(Humphreys et al., 1992), Dynamic Appraisal of Situational Aggression -
Inpatient Version (DASA - IV (Ogloff and Daffern, 2006), Broset Violence Checklist
(Almvik et al., 2000) or Staff Observation Aggression Scale-Revised (SOAR-R)
(Nijman et al., 1999).
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Conversely, the assessment items for aggressive and violent phenomena in these
scales are various [negative attitude, sensitive perceived provocation (Ogloff and
Daffern, 2006); confusion, irritability, boisterousness (Almvik et al., 2000); verbal
aggression, aggression against property, self and other (Kay et al., 1988)], leading
to the impracticality of comparing the results.

In addition to challenges related to psychopathology and definitions of violence,
differing results and conclusions across the research field may indicate significant
methodological differences. Research on aggressiveness and violence in severe
mental illness comprises observational research, including cohort, cross-sectional,
and case-control studies that employ various methodologies, both prospective and
retrospective. Due to ethical considerations, it is not feasible to undertake
experimental investigations including violence and aggression(Lamsma and Harte,
2015).

The presence of different approaches makes it challenging to compare findings. A
recently published meta-analysis, which includes the most significant research
conducted over a period of forty years, investigates the relationship between
schizophrenia spectrum disorders and aggression.

The analysis reveals a substantial level of heterogeneity above fifty percent
(Whiting et al., 2021). Commonly, only a quarter of meta-analyses have
heterogeneity of over fifty percent (Higgins et al., 2003).

Furthermore, given the differences in cultural, legal, and mental health systems,
generalisations from research conducted in one area may not apply to other
cultural contexts (Nederlof et al., 2013). Concerning geographical differences
around the world, a multinational study demonstrated that in developing countries,
the prevalence rates of violence were three times higher than in developed
countries based on the WHO study on Determinants of Outcomes of Severe mental
illness (DOSMD) (Volavka et al., 1997). Cultural competency in research can also
contribute to differences in aggression and violence, as behavioural signs of

aggression can be interpreted differently and may result in selection bias.

The current discussion surrounding the cause and nature of the link between severe
mental illness and violent behaviour, as well as the public's interpretation of the
findings from research articles on this topic, highlights the substantial and

concerning variability in the studies investigating these connections.
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In addition, different risk factors may play a role in determining the severity of
mental illness to varying stages of the disease, including social factors that
subsequently emerge following the onset of the severe mental illness.
Consequently, a more comprehensive approach to assessing associations may be
required. It can be argued that “two-dimensional” or “static models” examine the
connections between aggression and violence. The high variability of
psychopathology and its temporal relationship to the aggressive-violent incident

can lead to increased ambiguity.

According to one study hypothesising pathways of aggression and violence in
psychosis without long-standing antisocial behaviour, the following pathways were
identified as direct pathways of aggression and violence: psychotic symptoms -
anger - aggression - violence, and factors that may influence these pathways,
including victimisation, impulsivity, and cognitive contents containing harmful
substances (Adams and Yanos, 2020). In another theoretical model, violence is
analysed within the context of various risk factors, such as positive symptoms,
demographic variables, substance abuse, mental disorders, and personality
disorders; however, it has been shown that the interaction between these factors
may have a significant impact on the outcome and consequently on the violence as
well (Bo et al., 2011). There has been a growing emphasis on the necessity of
temporal correlation for recognising these associations (Van Dorn et al., 2012, Coid
et al., 2013a, Ullrich et al., 2014). Nevertheless, it can be argued that temporal
proximity does not imply a chronological order of events; therefore, it is difficult

to correlate the cases of aggression and violence with psychopathology.

An added layer to this complicated association of severe mental illness and
aggressive behaviour is the multitude of potential risks that can reinforce
aggressive behaviour. This complexity was demonstrated in a recent study that
examined risk factors for aggression and violence in schizophrenia, as 41 potential
pathways have been identified, highlighting the difficulties in understanding this

association (Lamsma and Harte, 2015).

In light of the broader implications of the conclusions, a systemic review of
violence in severe mental illness methodologies in this critical area would benefit a
better understanding (Whiting et al., 2021).
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This is particularly important as it is well known that perceived associations
between mental illness and violence have broad implications for public perceptions
and attitudes toward mental illness (Pescosolido et al., 2019, Torrey, 2011),
including how people with mental illnesses are portrayed in the media (Atanasova
et al., 2019, Rueve and Welton, 2008), as well as in the practice of psychiatry
(Monahan et al., 2001) and how mental health legislation is formulated (Fazel et
al., 2009). The public stigmatising attitude towards individuals with mental health
has not shifted considerably, according to a study that examined public opinion on
this subject (Pescosolido et al., 2010).
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1.8. Closing remarks and conclusion - Research of aggression and violence in

severe mental illness raises additional questions

Aggression and violence in society have been debated since ancient times. Despite
being part of human existence and history in general, violence's importance has
become more noticeable over the past decades. More than two decades ago,
violence was declared a public health problem, showing the scale of its societal

impact.

Although a minority of perpetrated violence is attributed to persons with severe
mental illness, the focus on the link between mental illness and violence is widely
debated and sensationalised at societal and academic levels with diverging
conclusions. The effect of media reports of violence perpetrated by persons with

severe mental illness contributes to further stigmatisation.

While a large body of research has examined the relationship between mental
illness and violence over the past several decades, by stark contrast, limited
research explores the problematic correlation between first-episode psychosis and
violence, which constitutes a significant gap in academic research on such an
essential topic with clinical relevance. Published studies focusing on aggression and
violence in first-episode psychosis cohorts have also significantly diverged

methodology.

Prevalence rates of aggression in the context of severe major mental illness may
vary based on several factors, such as the type of service in which the studies were
carried out, phase of mental disorder, comorbid substance use, geographical

location, and cultural contexts.

Predictors of violence may change throughout the illness. Therefore, systematic
reviews and meta-analyses should compare cohorts with the highest similarities

from a sampling perspective, illness symptomatology, and demographic factors.

The argument about the psychopathological or sociodemographic determination of
violence is yet to be answered due to the complexity of associations and several
confounding factors. In addition, it is also relevant to note that a temporal
relationship between the behaviour being studied and psychopathology is, in most
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cases, delayed for practical reasons. The temporality between the incident and the

symptom may also be reversed.

The lack of consensus around definitions of aggression and violence, divergent
study designs, cohorts, methods, rating scales of violence, and cultural differences
make it difficult to compare research results and lead to high heterogeneity in

systematic reviews and meta-analyses.

Comparative studies on the prevalence rates of violence in the specific first-
episode cohorts of psychosis from the same catchment area are scarce, as
according to the current state of knowledge, one study was published to explore
this subject. Likewise, a rarity of studies examined the influence of the length of

observation of aggression and violence on the prevalence rates.

Although all studies examining violence in the first episode of psychosis cohorts
analyse gender disparity in the prevalence rates of violence, there is a lack of data
on the relationship between gender, substance use and violent behaviour in this

cohort due to the scarcity of studies focusing on the first episode

In summary, given the growing number of unanswered questions in the current
literature regarding aggression and violence in first-episode cohorts, as described
above, the current study attempts to understand the complex relationship between
clinical determinants of the first episode, sociodemographic factors, substance use,

and aggression and violence by analysing these interactions in detail.
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2. Objectives, methods, materials, results

2.1 Objectives

The main objective of this study is to analyse in detail the associations between
sociodemographic and clinical factors and the extent of aggression and violence in

a cohort with first episodes of psychosis.

A detailed analysis of incidents of aggression and violence in the first episode of
psychosis cohort was based on data extracted from all electronic medical records,
incident reports, supporting information, and referral documents during the
observation period. This analysis provided a detailed picture of patterns of
aggression and violence during the pre-contact and post-contact periods with
mental health services, including the prevalence rates, the type, and the extent of

aggression and violence in this cohort.

Forms of aggression and violence were quantified by the application of the
Modified Overt Aggression Scale (MOAS), which stratifies aggression and violence
into verbal aggression and aggression against property, self and others, utilising a

well-defined methodology (Kay et al., 1988).

Previous research studies examining aggression and violence reported aggression
incidents in first-episode psychosis cohorts conducted in the same geographically
defined catchment area had a shorter observation period one week before and one
week after an encounter with services (Foley et al., 2005, Keane et al., 2019)
contrary to the majority of first episodes cohort in this area of research (Bhugra et
al., 2000, Dean et al., 2007, Hodgins et al., 2011, Milton et al., 2001, Payne et al.,
2006, Spidel et al., 2010, Steinert et al., 1999, Verma et al., 2005, Volavka et al.,
1997).

A limited observation period of one week before and one week after contact with
mental health services can find significant correlations between psychopathology
and violence. However, many violent incidents in the active phase of the illness,

but beyond a short observation period, may have been missed.

In addition, the influence of substance use on aggression and violence in the pre-
and post-contact period can be analysed over a longer period of observation.

Therefore, the systematic retrospective analysis of aggressive behaviour and
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violent incidents was extended to six months before and six months after contact

with services by the person with first-episode psychosis.

To assess the incidence of licit (alcohol, sedatives) and illicit (cannabis, stimulants,
hallucinogens, opiates, other) substances in the first-episode cohort, data from
SCID (Structured Clinical Interview for DSM-1V) - interview data, clinical records -
were retrieved. The degree of substance use was measured using SCID coding
standards and whether the subject met the criteria for substance use disorder.
SCID and clinical records were used to obtain data on lifetime, previous years, and
recent drug usage. A post-contact intervention addressing drug use was also

retrieved from healthcare records retrospectively.

For each participant in this investigation, sociodemographic and clinical variables

were assessed and recorded at the time of entry into the study.

Statistical analysis was conducted to analyse correlations between
sociodemographic factors, clinical predictors, substance use, and aggressive and

violent episodes.

Standard statistical analysed provided information about the sociodemographic
characteristics of the study cohort, the prevalence rates of aggression and

violence, and substance use.

Categorical variables recoded in binary forms enabled us to estimate relative risks
between sociodemographic, clinical, and diagnostic variables and aggression and
violence in the pre-contact and post-contact periods. In addition, the impact of a
lifetime, past year and the past month of substance use were analysed concerning

aggression and violence.

Chi-square and Mann-Whitney U tests were used to analyse substance use's impact

on psychopathology and violence levels.

Finally, statistically significant outcomes were reviewed using binary logistic

regression to determine statistically significant predictors of violence.
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2.2 Methods

2.2.1. Sample description

There were two hundred sixty-five participants recruited on a prospective
basis at DETECT [Dublin and East Treatment and Early Care Team], and all the case
notes and incident reports for one year (six months before the first presentation
and six months after the first presentation for psychosis treatment) were reviewed

in retrospect.

In Ireland, DETECT [Dublin and East Treatment and Early Care Team] was the first
early intervention team for the first episode of psychosis. This service is affiliated
with Saint John of God's Community Mental Health Services, which specializes in
providing general adult psychiatric care. This secondary psychiatric service defines
the catchment area geographically in Southern Dublin, with approximately 175 000
inhabitants at the time of the study period. Consequently, the sample is regarded
as urban. Over ten years, between 2006 and 2015, the recruited patients ranged
from 18 to 65 years old.

To participate in the current study, all participants needed to have a diagnosis of a
first-psychotic episode that met the diagnostic criteria in the Diagnostic and
Statistical Manual of Mental Disorders - Fourth Edition, Text Revision (DSM - IV TR).
Diagnostic categories included non-affective and affective psychoses. Substance-
induced psychotic episodes were included and analysed from psychopathological,

aggression and violence, and sociodemographic perspectives.

In this study, the following exclusion criteria were used:

e Persons who do not reside within the catchment areas of the above-mentioned
Saint John of God Community Mental Health Services

e Individuals under 18 years or over 65 years old

e Persons who have not been diagnosed with the first episode of psychosis

e Individuals with a first-episode diagnosis of psychosis with no consent to

participate in the study
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2.2.2 Study Design

The present study is a cross-sectional assessment of sociodemographic,
psychopathological, and substance use characteristics of a cohort of first-episode

psychological patients.

This data collection on the instances of aggression and violence was made
retrospectively based on a detailed review of all clinical case notes (referral notes,
daily progress notes, assessments, collateral information, discharge summaries,
follow-up reports, telephone conversation reports, and incident forms) generated
in each study participant’s case over a year, consisting of six months before and six
months after the presentation to the mental health services. Every incident was
recorded and rated using the Modified Overt Aggression Scale to quantify the

information for further statistical analysis.

2.2.3 Definition of aggression and violence

Distinguishing between aggression and violence was crucial to this study which used
the definitions of the Oxford English Dictionary (Stevenson, 2010), in which
aggression is defined as "Anger or antipathy manifested in hostile or violent
behaviour; a readiness to attack or confront,”. The Oxford English Dictionary
definition of the noun ‘violence’ - ‘the exercise of physical force so as to inflict
injury on, or cause damage to, persons or property; action or conduct
characterised by this; treatment or usage tending to cause bodily injury or

forcibly interfering with personal freedom’ (Stevenson, 2010).

Utilising the Modified Overt Aggression Scale (MOAS), an observational rating scale,
aggression and violence had been stratified into four different forms: verbal

aggression, aggression against property, self and others (Kay et al., 1988).

According to the MacArthur Violence Risk Assessment Study, “severe violence” is
defined as assault resulting in injury, weapon use, or sexual assault (Steadman et
al., 1998).
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Violence against property was considered a less severe form of violence in this
study, including definitions from the MOAS: “throws objects down, kicks furniture,
defaces wall, breaks objects, smashes windows, sets fires, or throws objects
dangerously” (Kay et al., 1988). Any form of violence causing harm to others was
considered a severe form that corresponded to the following MOAS descriptions:
“attacks others, causing mild injury (bruises, sprains, welts, etc.)” and more
severe forms of violence comprising “attacks others, causing serious injury

(fracture, loss of teeth, deep cuts, loss of consciousness, etc.)” (Kay et al., 1988).

2.2.4 Baseline measurements

Relevant sociodemographic data (age, gender, employment status, living condition,
education level, treatment received, and hospital) were captured for all study
entrants. The information had been gathered based on the Structured Clinical
Interview for DSM-IV-TR Axis | Disorders, Patient Edition (January 2010).

2.2.4.1. Age

Age groups were created using binary formats to understand better the correlations

between different age groups, such as those under 35s and over 35s.

2.2.4.2. Gender

Gender was captured in a binary format generating a female and male group
according to the Structured Clinical Interview for DSM-IV-TR Axis | Disorders,
Patient Edition (January 2010), at the time of recruitment for this study, between
2006 and 2015. Other genders were not included in the study, given different

cultural approaches to gender at the time of the study.

2.2.4.3. Employment status

Employment status was recorded to all study participants within the structured

interview process - current employment type (from home, at the workplace) was
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asked. In the case of unemployment, the length and the reasons for unemployment
were queried. They were divided into two groups based on whether they had a
current job. The data collected from this part of the study was used to examine
correlations with other sociodemographic and clinical variables, such as aggression

and violence.

2.2.4.4. Living conditions
This cohort’s participants were divided into those living alone and those living with

others. Binary groups were created to further analyse statistical correlations.

2.2.4.5. Educational level

The highest educational achievement was recorded at the time of entry to the
study. Eight education grades were distinguished based on the Structured Clinical
Interview for DSM-IV-TR Axis | Disorders, Patient Edition (January 2010). 1 - 3
groups had educational attainment from primary school to Leaving Certificate
examinations. In the case of partial completion of college, educational level was
rated 4. Higher educational levels were rated between 5 (graduated two-year
college) to 8 (completed graduate / professional school). In order to perform
further statistical analysis, it was necessary to create two groups: the first group
consisted of those who had educational attainment to part college (rates between
1-4), and higher educational achievements consisted of those who graduated from

a two-year college and above.

2.2.4.6. Treatment status

Since community mental health services focus on outpatient and inpatient services
as secondary speciality services, service users were assigned to outpatient and
inpatient groups. Treatment status was rated according to Structured Clinical

Interview for DSM-IV-TR Axis | Disorders, Patient Edition (January 2010): currently
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inpatient, currently outpatient, other (e.g. 12-step programme), and no current
treatment.

Hospitalisation history was also recorded.

2.2.4.7. Hospital treatment status

Following the Mental Health Act legislation (Mental Health Act 2001), information
regarding hospital admission status has been recorded. There was a distinction

made between voluntary and non-voluntary treatment statuses among inpatients.

2.2.4.8. Psychopathological evaluation

Unstructured interviews are much less valid than structured ones. An interview
guide of high quality is a prerequisite for structured interviews (Kici and Westhoff,
2004).

All study participants underwent the SCID-axis | interview (a structured clinical
interview adapted to the Diagnostic and Statistical Manual of Mental Disorders V-
TR) as a part of the assessment process for all service users referred to DETECT
[Dublin and East Treatment and Early Care Team] for early intervention. Inter-rater

reliability was supported by training all clinical staff working at this service.

The semi-structured interview developed to determine whether an individual meets
the criteria for any DSM disorder is called the Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders (SCID) (Spitzer, 1992).

The SCID rates for current and lifetime diagnoses and information on the age at
which the illness onset occurred and current severity. The questions are grouped by
diagnosis. The length of a SCID interview varies, depending on the patient’s ability
to focus during the interview; however, an average interview process takes 60 to
90 minutes (Glasofer et al., 2015a).

The SCID-IV for Axis | Disorders assesses mood disorders, psychotic disorders,
substance use disorders, anxiety disorders, somatoform disorders, eating disorders,
and current adjustment disorders. As part of the SCID, interviewers read

mandatory probes desighed to evaluate a specific diagnostic criterion. SCID is
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scored in stages during the interview. The interviewer can usually complete it in a
few minutes after each module (Glasofer et al., 2015b).

In addition to the SCID interview, a further detailed evaluation of psychopathology
was performed utilising rating scales described in the 2.2.5 Materials section

(page: 67).

2.2.4.9 Information on substance use.

Data regarding alcohol and illicit substance use was gathered from SCID interviews
(Structured Clinical Interview for Diagnostic and Statistical Manual of Mental
Disorders IV-TR) and clinical notes (type, age of onset, frequency, abuse, and

dependence).

Accurately diagnosing mental disorders in people who use substances can be
challenging for various reasons. In the first instance, it is challenging to distinguish
substance-induced symptoms (both short-term and long-term) from symptoms
unrelated to substance abuse (Demarce et al., 2013). In addition, accurate
diagnoses are not always available for co-occurring disorders, including psychiatric
disorders (Kranzler et al., 1996, Kranzler et al., 1997).

The degree of substance use could be evaluated from the information gathered
from the Structured Clinical Interview for Diagnostic and Statistical Manual of
Mental Disorders IV-TR (Structured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders IV-TR).

The database's secondary diagnoses section records a service user who met the
criteria for a substance use disorder with this information. A distinction is made
between the lifetime usage, last year’s, and last month's use. Furthermore, the
clinical notes also documented whether the service user continued to use the

substance and whether they received substance abuse treatment.

It has been determined that different substances have been categorised: alcohol,
cannabis, opiates, stimulants, hallucinogens, prescription medications, and other

substance groups.

The presence of a substance-induced psychotic condition was recorded and

analysed in the statistical analysis.
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2.2.5 Materials

In addition to structured SCID interview for DSM IV-TR, all study participants were
evaluated further with a set of rating scales:

e GAF - Global Assessment of Functioning,

e SAPS - Scale for the Assessment of Positive Symptoms,

e SANS - Scale for the Assessment of Negative Symptoms,

e DUP - Duration of Untreated Psychosis - based on Beiser scale,

e (DSS - Calgary Depression Scale for Schizophrenia,

¢ YMRS - Young Mania Rating Scale,

e Birchwood Questionnaire (to assess insight into illness),

e Modified Overt Aggression Scale (MOAS).

2.2.5.1. Global Assessment of Functioning (GAF)

All study participants had a GAF rating that was recorded. Global Assessment of
Functioning was introduced to assess the severity of illness in psychiatry and is
known worldwide as Axis V of the internationally accepted Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition Text Revision (DSM-IV-TR)
(Association, 2013).

The GAF is intended as a generic rather than a diagnosis-specific scoring system. It
is constructed as an overall (global) measure of how patients are doing concerning
their psychological, social, and occupational functioning and ranges from good
mental health to severe mental illness. In international practice, GAF recorded
values can be recorded as either a single score (only the most severe symptoms and
functioning values are recorded) or as separate scores for symptoms (GAF-S) and
functioning (GAF-F). In the GAF-F and GAF-S scales, there are 100 scoring options
(1-100) (Aas, 2011).

Its comprehensiveness and simplicity have led to widespread use of the GAF in
clinical practice and research; however, these same features have also been
viewed as its limitations (Yamauchi et al., 2001). There were two specific
limitations identified in the Global Assessment of Functioning Scale. Specifically,

67



the first limitation was that both symptoms and social functioning were measured
on a single axis; the second limitation was that physical impairments were

excluded from the rating of functioning (Goldman et al., 1992).

2.2.5.2. SAPS (Scale for the Assessment of Positive Symptoms) and SANS (Scale for

the Assessment of Negative Symptoms)

Many studies have classified schizophrenia into separate subtypes and
associated each subtype with relevant clinical and sociodemographic factors. A
division model of schizophrenia creating a distinction between positive and
negative subtypes of schizophrenia was developed by Crow (1980) and Andreasen
(1982) (Vazquez-Barquero et al., 1996, Andreasen, 1983, Crow, 1985).

With no standardised scale for measuring positive or negative symptoms, negative
symptoms were frequently overlooked, both in clinical and research settings, while
the emphasis was on positive symptoms that were occasionally exaggerated
(Kumari et al., 2017).

The (SANS) and (SAPS) were developed in 1980 to address a noticeable gap in the
availability of tools capable of accurately assessing the severity of negative and
positive symptoms (Andreasen et al., 1991). It was followed by the widespread
use of multivariable statistical tests, such as factor analysis and cluster analysis, to

analyse SANS/SAPS symptom score patterns (Vazquez-Barquero et al., 1996).

A new interest in screening patients with negative symptoms and the
intercorrelation of negative symptoms emerged due to Crow's observations on the
significance of negative symptoms (Andreasen, 1983). The Scale for the
Assessment of Negative Symptoms (SANS) was developed in response to this
paradigm shift (Kumari et al., 2017).

The SANS was explicitly developed to quantify negative symptoms associated with
schizophrenia. The scale contains 25 items and is subdivided into five subscales:

affective flattening or blunting, alogia; apathy; asociality; and inattention
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representing the concept that negative symptom structure in schizophrenia is
multidimensional and distinguishable from both positive and depressive symptoms
(Rabany et al., 2011). On a six-point scale, each symptom is graded (ranges from 0
to 5) according to its severity. Each subscale contains several items that address
specific symptoms, such as a regular facial expression or poor eye contact. On a
global scale, all subscales in a rating are combined to form a comprehensive

summary (Rabany et al., 2011).

In terms of structure, there are similarities between the SAPS and the SANS. The
SAPS scale was released a year after the introduction of the SANS and enabled
clinicians to evaluate positive symptoms using a format and structure comparable
to that of the SANS (Kumari et al., 2017).

There are four subscales under which the SAPS 34 scale items are broken down:
hallucinations, delusions, bizarre behaviour, and formal thought disorder. Similarly
to the SANS, each subscale includes a global rating scale designed to summarise all
symptoms associated with a particular subscale category. The author provides
detailed instructions on completing ratings on the SAPS and the SANS (Rabany et
al., 2011, Andreasen, 1983).

The total score across specific symptoms or the global rating can summarise each
component subscale for both the SANS and SAPS.

The SAPS or SANS total score can provide an overall measure of positive and
negative symptoms. These total scores can be calculated by adding the scores from
the global rating scales (referred to as a summary score) or adding the scores for
individual symptoms (composite score). According to the author of the scales,
summary scores based on global ratings are likely to be a more sensitive index than

the combined score (Andreasen, 1982, Rabany et al., 2011)

Both SANS and SAPS are frequently used in clinical and research settings. Since the
scales’ commencement, reliability and validity have been raised, and numerous
studies on the scales’ validity have been conducted. Earlier research has
concentrated on interrater reliability, which has been demonstrated to be
consistent across multiple cross-cultural contexts (Andreasen et al., 1991) (Kumari

et al., 2017).
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According to one study, while the SAPS and SANS exhibit moderate temporal
stability over 12 months, the apathy and bizarre behaviour subscale scores show
little stability (Malla et al., 1993).

Some authors promoted a re-conceptualization of schizophrenia's structure, arguing
for a multidimensional system comprising at least three groups, including
hallucinations/delusions, positive thought disorder, and negative symptoms, rather
than simply dividing schizophrenic symptoms into positive and positive-negative
signs (Klimidis et al., 1993, Minas et al., 1992).

Separate research on the interrelationships between symptoms using SAPS and
SANS resulted in a three-dimensional model comprised of psychotic, disorganised,
and negative factors (Andreasen et al., 1995). Proponents of a more complex
concept of schizophrenic symptomatology assert that schizophrenia cannot be
neatly classified or divided as SAPS and SANS are. Based on Crow's "two syndromes,”
it may be essential to develop newer models incorporating additional factors and
the diverse elements of schizophrenic symptoms into their structures (Kumari et
al., 2017).

2.2.5.3. Beiser scale - Measurement of Duration of Untreated Psychosis (DUP).

Establishing the accurate onset of psychosis is required in clinical practice and
research. The Beiser scale was introduced in 1991. It is a structured interview with
the individual's relatives during the first episode of psychosis that estimates the
emergence of psychotic symptoms. It focuses on the first noticeable symptoms that
indicate a prodromal period. In addition, it determines the emergence of first
psychotic symptoms and the initiation of treatment-seeking. Reliability estimates
were significant (p < 0.01) in all three domains; the intraclass coefficient was 0.79
for the rating of first noticeable symptoms, 0.98 for the first psychotic symptoms,
and 0.95 for the initiation of treatment-seeking (Fleming and Wc, 1993).

The Beiser scale was introduced to service users participating in this study and

their family members as part of the assessment process.
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2.2.5.4. Calgary Depression Scale for Schizophrenia (CDSS)

The Calgary Depression Scale for Schizophrenia (CDSS) was developed to distinguish
between negative symptoms of schizophrenia, extrapyramidal symptoms, and
depressive symptoms in the presence of schizophrenia, with a high prevalence of
depressive syndrome and suicidality (Addington et al., 2014, Addington et al.,
1993).

Based on an interview with the individual suffering from schizophrenia spectrum
disorder, the CDSS has nine items to rate zero and three points. A 0 point
represents the absence of the symptom, and the intensity of the existent symptoms
is assessed as mild, moderate, or severe, with one, two, or three points awarded
correspondingly. The scale includes various biological indicators of depression, such
as early waking and mood fluctuations throughout the day. The ranking of negative
cognitions regarding oneself and one's future is also mentioned. Other cognitive
symptoms, such as guilt/reference thoughts and pathological guilts, are also rated.
The suicide question is similarly rated, ranging from no symptoms to a suicidal
attempt with deadly intent. Item 9 is rated based on the interviewer's
observations, which objectively assess depressive syndrome (Addington et al.,
1993).

Excellent psychometric properties, inter-rater reliability, sensitivity and
specificity, and internal consistency were demonstrated worldwide, and it has been

translated into 36 languages (Addington et al., 2014).

CDSS demonstrated a potential advantage over other commonly used scales for
depressive syndromes, such as the Beck Depression Inventory, as it is easier to

administer in inpatient and outpatient settings (Addington et al., 1993).

2.2.5.5. Young Mania Rating Scale (YMRS)

The Young Mania Rating Scale (YMRS) contains eleven items, each with five
explicitly defined grades (Lukasiewicz et al., 2013). The items are selected based

on the core symptomatology of a manic episode as published in relevant research

71



(Young et al., 1978). The scale is clinician-rated based on a clinical interview and
observations 48 hours before completing the scale. All grades in every item are
well anchored, improving the rating accuracy.

Four items (irritability, speech, content, disruptive-aggressive behaviour) are
graded with higher points emphasising the importance of these items and
compensating points in case of uncooperativeness (Young et al., 1978).

The YMRS is one of the most frequently used rating scales for assessing manic
symptoms in affective and schizophrenia spectrum disorders.

The inter-rater reliability, validity and sensitivity have been examined and proved

significant (Young et al., 1978).

2.2.5.6. Birchwood Questionnaire (to assess insight into illness),

Insight is a multifaceted and complex concept that refers to an individual's
perception of their mental illness, its impact on functioning, and the necessity of
treatment. Lack of insight is a frequent co-occurring symptom of psychosis and has
historically been viewed as a binary, all-or-nothing phenomenon. Insight has
increasingly been recognised as a continuous, multidimensional, and modifiable

phenomenon rather than a binary phenomenon (McEvoy et al., 1989).

Numerous studies, including the World Health Organization's international pilot
study of schizophrenia, have discovered that most patients with schizophrenia, up
to 97 %, lack insight into their condition during an acute psychotic episode (World
Health, 1973, Wilson et al., 1986).

In severe mental illnesses such as schizophrenia and other psychotic disorders,
Insight refers to an individual's recognition of the existence of a mental illness and

a realisation that treatment will be beneficial (Cleary et al., 2014).

While insight is a poorly defined concept, it is widely used in clinical practice
because it can potentially affect treatment compliance, dangerousness, suicide,

risk, and prognosis (Birchwood et al., 1994).

The Birchwood Insight Scale quantifies the three dimensions of insight (awareness

of the illness, need for treatment and attribution of symptoms). The
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conceptualisation defined insight as a continuum representing the juxtaposition of

three variables.

The Birchwood Insight Scale, which is increasingly being used in psychiatric
research (particularly studies involving individuals with schizophrenia and other
psychotic disorders), has several advantages: its simplicity and ease of

administration.

The Birchwood Insight Scale is a self-administered questionnaire consisting of an
eight-item self-report. The second and seventh questions are related to awareness
of the illness, the first and eighth questions to attributions of symptoms, and the
third, fourth, fifth, and sixth questions to the need for treatment. The responses
"agree,” "unsure,” or "disagree” are scored on a three-point Likert-type scale
ranging from 0 to 2. The subscale items are added together, and the Need for
Treatment subscale is divided by two to account for the fact that it contains twice
the number of items — these results in a total score for each subscale. Summarise
the complete scores to obtain a BIS total score (range = 0-12), with higher scores

indicating greater insight (Emmerson et al., 2009).

While clinician-rated instruments help assess patients’ expressed attitudes and
behaviours, self-report instruments provide critical information about patients’

opinions and internal experiences (Cleary et al., 2014).

2.2.5.7. Measurement of aggression and violence

The measurement of violence in research is based on self-report measurements and

observation scales.

Self-report measurement scales published in research are difficult to administer,
especially in individuals with severe mental illness as they operate with many
questions and subscales. For instance, one of the oldest scales was created in
1957, the Buss-Durkee Hostility Inventory, a self-report scale consisting of 75 items
and seven subscales (Buss and Perry, 1992). However, the most recently developed
self-rating Aggression Questionnaire contacts 34 items and three subscales (Buss

and Warren, 2000). Although the advantage of the self-assessment scales lies in the
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time savings and limited personnel involvement, they depend on the person's

cooperation and the ability to process the information (Biggs et al., 1978).

The Modified Overt Aggression Scale (MOAS) scale was used to conduct a
retrospective review of all case notes and incident reports for all study participants
over one year (6 months before and after the first presentation for treatment for

psychosis).

The Modified Overt Aggression Scale was introduced to quantify aggression and
violence to counterbalance the lack of sophisticated assessment methods. Its
purpose was also a predictive instrument to determine the likelihood of future
aggressive and violent instances (Kay et al., 1988). This scale was a revision of the
Overt Aggression Scale introduced earlier that used a behavioural checklist in four
categories (verbal aggression, aggression towards property, self-aggression and
aggression towards others) (Yudofsky et al., 1986). The modified version of the
Overt Aggression Scale uses the same categories of aggression; however, it
quantifies the level of aggression with a five-point rating system. The MOAS
introduced a weighted total score to reflect the seriousness of aggression by
multiplying the four individual aggression items by 1 in case of verbal aggression, 2
in case of aggression against property, by 3 in case of aggression against self and by

4 in case of aggression against others (Kay et al., 1988).

The validity and reliability of MOAS have been tested in several studies over the
past decades (Sorgi et al., 1991, Coccaro et al., 1991, Huang et al., 2009). It was
also highly valid in different cultural contexts (Chukwujekwu and Stanley, 2008,
Huang et al., 2009). The reliability and effectiveness of the assessment tool and
the systematized and structured way of rating aggression and violence have
allowed its introduction into clinical practice for maximum security psychiatric

units in some countries (Joyal et al., 2008).
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2.2.6. Statistical analysis

Statistical analysis was conducted using SPSS version 28 (IBM Corp., Armonk, NY,
USA, 2022).

Standard statistical analyses utilised in this study were used to determine the
prevalence of substance use and instances of aggression and violence. In relative
risk terms, one analyses the difference between the incidence of an outcome in
those exposed to a specific risk factor and the incidence in those not (Freeman et
al., 2006).

MOAS scores were recoded into binary forms of each category as present or absent.
High MOAS scores on aggression against others with a potential to cause harm to
others were considered severe violence and were recoded in binary form for
further analysis. Odds Ratios were determined concerning pre-, and post-contact
aggression and violence were analysed concerning substance misuse, age groups,

gender, and diagnostic groups in bivariate analyses.

Statistically significant relative risk outcomes were reviewed using binary logistic
regression to predict the relationship between independent variables (predictors)

and dependent variables (predicted variables).

The Chi-square and Mann-Whitney U tests were used to examine the impact of
substance use on continuous clinical variables and aggressive levels. Further, an in-
depth analysis was conducted, deploying moderation and mediation analysis and

collinearity tolerance statistics for significant correlations.

2.2.7. Ethics

The Research Ethics Committee of Saint John of God Hospitaller Ministries
approved this study on 11th July 2017 (ID685).
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2.3. Results

2.3.1. Sample - sociodemographic characteristics of the cohort
2.3.1.1. Age

This study included two hundred sixty-five people with a first episode psychosis.
The mean age of the patients was 32.48 years (5D = 11.273), and the median age
was 30.0 years (SD = 11.273). There was a significant difference between the mean
ages of men and women. The mean age for males was 30.61 years (SD = 11.174),
while the mean age for females was 35.23 years (SD = 10.897), p< 0.001).

Two age groups were formed to investigate the associations between age and other
clinical factors: those under 35 and those over 35. A percentage of 62.3% in this

sample were under 35 years old, while a rate of 37.7% were over 35 years old.

Gender distribution in different age subgroups is visualised in Graphic No 1
(Appendix section, page: 136), and the relationship map between age groups and

gender is presented in Graphic No. 2 (Appendix section, page: 136).
2.3.1.2 Gender

59.5% of this sample were male, while 40.8% were female. There was an
association between the male gender and the under 35 age group (OR = 2.413, 95%
Cl 1.449 - 4,020, p < 0.001).

2.3.1.3 Sociodemographic factors

As part of the initial contact, various sociodemographic characteristics were
collected from each research participant and recoded into a binary format for

statistical analysis.

Concerning educational background, there were two categories: non-graduates and
secondary school graduates. According to this sample, 67 per cent of service users
passed their high school exams. Females were significantly more likely than males
to graduate high school (OR = 2.786, 95% Cl = 1.629 - 4.765, p < 0.001).
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Most cohort members (78.5%) were not married, and males were more likely to be
single than females (OR = 3.570, 95% Cl = 1.930 - 6.602, p = 0.001). However, there
is a possibility that age plays a role in this association, as the mean age for males

was significantly lower in comparison to females.

Regarding employment, 66.4% of study participants were not employed at the time
of enrolment. Based on professional status, this cohort had no significant gender
differences (p = 0.083).

Concerning living status, the proportion of people living alone in this cohort was
46.5%. No statistically significant difference (p = 0.163) between genders

concerning living status.

2.3.2 . Clinical factors and associations with gender and age

Based on the available data, the vast majority (76.9%) of this patient cohort was
classified as having schizophrenia spectrum disorders when they had their first
episode of psychosis. Sixty-eight participants were diagnosed with schizophrenia,
accounting for 25.8% of the sample. There were 26 patients with delusional
disorder (9.8% of the sample), 25 patients with schizophreniform disorder (9.5%),
20 patients with transient psychosis (7.6%), 33 patients with substance-induced
psychosis (12.5% ), eight patients with psychotic disorder resulting from general
medical procedures, and 13 patients with diagnosed psychotic disorder not
otherwise specified (4.9%). The minority of this patient group had a mood disorder
with psychotic features, 26 (9.8%) individuals with bipolar disorder, 23 (8.7%)
people with major depression with psychotic features, and 12 (4.5%) people with a

substance-induced mood disorder.

There were sporadic presentations of Bipolar Il Affective Disorder in this sample,
with one case accounting for less than 0.4% and schizoaffective disorder

representing two cases accounting for more than 0.8% of this sample.

Gender differences were observed concerning diagnostic categories. Males had a
2.38-fold higher chance (Cl 95%: 1.297 - 4.364, p = 0.004) of receiving a diagnosis
of schizophrenia and a relative risk of 4.428 (CI 95% 1.651 - 11.873, p < 0.001) to
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develop substance-induced psychosis than females. No gender differences were
observed in the case of affective psychoses (OR = 1.727, Cl 95% 0.970 - 3.074, p =
0.74). Diagnostic categories in both genders are presented in Graph No 3

(Appendix, page:137).

Mann-Whitney U test was performed to compare differences between two
independent variables on several continuous dependent variables, including global
assessment of functioning (GAF), duration of untreated psychosis (DUP), positive
and negative symptoms (SAPS, SANS), depressive symptoms (CDSS), manic
symptoms (YMRS), and insight into the condition (Birchwood).

No gender differences were observed in the global level of functioning, duration of
untreated psychosis, positive, depressive, and manic symptoms, and insight into
the condition. Negative symptoms were the only clinical variables that showed
statistically significant gender difference, as males ranked significantly higher than
females (mean rank: males 137.83, females 112.77; Mann-Whitney U: 6227,000, p=
0.008) (Table Nr 1, Appendix, page: 137).

Younger age showed no significant correlation with clinical variables, including
positive and negative symptoms of psychosis, depressive symptoms, manic

symptoms, and insight into condition (Table Nr 2, Appendix, page: 138).

2.3.3. Prevalence rates and gender differences of substance use

In studies including first-episode psychosis cohorts, gender and age differences
concerning the prevalence of substance use were frequently reported in the
literature (Arranz et al., 2015b, Tosato et al., 2013, Stone et al., 2014,
Schimmelmann et al., 2011, Compton et al., 2017, Allegri et al., 2013), as cannabis
use and gender can have an independent effect on the age of onset of the first

episode of psychosis (Barnes et al., 2006).

The information on substance use in this sample was extracted from the SCID
interview. Lifetime, past year, use in the past month, and SCID dependence

diagnoses were recorded.
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Alcohol

A total of 20.2% of patients in the present study had used alcohol in the month
prior to their first episode of psychosis, and 15.6% of alcohol users continued to use
alcohol after contact with services. The prevalence of alcohol use disorder was

31.4%, with no significant gender difference (p = 0.064).
ILlicit substance use

There was a significant difference in illicit substance use among men in this cohort
(OR = 2.025, 95% ClI 1.489 2.754, p = 0.001). In addition, males are more likely to
continue using illicit drugs after being diagnosed with psychosis (OR = 2.708, 95% ClI
1.448 3.678, p = 0.001).

Cannabis

There was a lifetime prevalence of cannabis use of 44.5%. 35.4% of the cohort
used cannabis in the past year and 28.5% in the last month before a diagnosis of

first psychosis.

A significant association was found between cannabis use and the male gender
(OR=2.146, Cl 95% 1.518-3.193, p=0.001) and stimulant use (OR=2.084, CI 95%
1.229-3.533, p=0.003).

Age below 35 years showed a statistically significant association with illicit
substance use (OR = 2.348, Cl 95% 1.668 3.303, p = 0.001); continued substance use
after contact with services (OR = 2.188, Cl 1.359 3.524, p = 0.000); cannabis use
(OR=2.760, Cl 95% 1.858 4.120, p=0.001); and for stimulant use (OR = 3.959, Cl 95%
1.966 7.972, p = 0.001).

Stimulants

23.3% of this cohort had used stimulants at some point in their lives, 9.9% in the

last year and 5.7% in the last month.
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Other substances

On average, 12.2% of this cohort had used hallucinogens over their lifetime, 5.3% in
the last year and 3.4% in the previous month. Prevalence rates for opiates were
lower than for cannabis and stimulant use, showing lifetime use of 7.3%, 4.2% in

the prior year and 3.1% for last month’s use.

In the sample, sedatives, prescription drug abuse, and other drug usage were

infrequent.

In the absence of sufficient statistical power, in this cohort, it was impossible to
quantitatively analyse the relationship between gender, the young age group, and

the use of other substances (hallucinogens, tranquillisers, and other substances).

Polysubstance use

According to this sample, poly-substance use was observed in 31.1% of participants.
Alcohol use disorder with concomitant illicit substance use was detected in 20.5%
of participants. Combinations of several illegal substances use also accounted for
21.2%.

64.1% of those with a lifetime of cannabis use used multiple substances, including
40.5% with an alcohol use disorder and 47.9% who used other illicit substances but

did not meet the criteria for alcohol dependence.

Lifetime cannabis users were more likely to use other substances (OR = 35.204, 95%
Cl 15.075 82.210, p<0.001). Similarly, lifetime cannabis use was significantly
associated with alcohol use disorder (OR = 13.49, 95% CI 5.768 31.261, p<0.001).

Access to addiction services

Despite the high prevalence rates of alcohol use disorders and cannabis use
recorded in this sample, only 4.9% were referred to an addiction counselling centre
for further intervention, and 46.8% received psychoeducation on the effects of

substance use.
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2.3.4. Prevalence rates of substance use in comparison to the general population

and severe mental illness cohorts

Study participants in the current study were recruited between 2006 and 2015
inclusive. A comparison was made to the data on drug and alcohol use in the
general population of the same geographically defined catchment area. The
information was extracted from the Human Research Board online databases

covering the same period.

A 2018 report from the National Drug Treatment Reporting System (NDTRS) on
treated alcohol use disorders found that 53,763 patients were treated for alcohol
as a primary concern over these seven years in Ireland, from 2010 to 2016 (Board,
2018). Almost two-thirds of all cases (64.9 %) were alcohol dependent. Three out of
every five (60.2 %) new patients (those who had not previously been treated for

problem alcohol consumption) were classed as alcohol dependent.

The number of individuals seeking treatment for alcohol use disorder in the same
catchment area (Community Health Organisation 6 (CHO6) - comprising 398.000
inhabitants in 2017) fluctuated from 245 (in 2016) to 345 (in 2014). By contrast,
31.5% of the current study’s cohort, representing 82 individuals, had a lifetime

alcohol use disorder diagnosis based on a SCID interview.

The findings of this study were compared clearly to those of a study analysing
clinical and demographic associations with comorbid substance use in psychotic
patients, where the lifetime diagnosis of alcohol dependence or abuse was
identified in 27.6% (Kavanagh et al., 2004).

Regarding the general population, 17.4 % of individuals treated for problem alcohol
use also reported polydrug use in the National Drug Treatment Reporting System
(NDTRS). Cannabis was the most often utilised as a second substance (57.7%),
followed by cocaine (35.4 %)(Board, 2018).

In the current study cohort, past-year cannabis use was found in 43.9% of
individuals diagnosed with alcohol use disorder, and past-year stimulant use was
12.5%. Lifetime illicit substance use data among the first episode of psychosis
cohort with co-morbid alcohol use disorder showed 54.9% for cannabis and 38.3%

for stimulants, comparable to the general population’s results in the same period.
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According to All Ireland Prevalence Survey results published in 2015, the most
significant increase in drug usage tends to be among those under 35. In the age
group between 35 and 64, however, past-year and current use of any illegal
substance, cannabis, and ecstasy increased modestly between 2011 and 2015
(Bates, 2017).

2.3.5. Sociodemographic and clinical correlations of substance use

A significant difference was shown in the age of onset of psychosis among
individuals who used illicit substances and those who did not use them (mean age:
nonusers 37.04, SD = 11.892; users 28.07, SD = 8.678, p = 0.001).

Further analysis showed significant age difference in presentation with first-
episode psychosis was significant only in case of cannabis users (mean age:
nonusers 36.68, SD = 11.750; users 27.36, SD = 8.235, p = 0.000), stimulant users
(mean age: nonusers 33.99, SD = 11.772; users 27.41, SD = 7.606, p = 0.000),
hallucinogen users (mean age: non users 33.61, SD = 11.364; users 24.19, SD =
24.19, p = 0.001).

There were no significant differences in age between those who used sedatives or

other illicit substances and those diagnosed with alcohol use disorder.

Gender differences in substance use were presented in the previous section 2.3.3.

Other sociodemographic variables analysed in multivariate tests (marital status,
living alone or with others, employment status, level of education attained)
showed no significant associations with substance use, except for marital status in
the case of illicit substance users; however, age proved to be a confounding factor

in this case.

Statistically, no significant associations were found between lifetime illicit
substance use and clinical presentation in the following categories: SAPS, SANS,
CDSS, YMRS, DUP, insight, and GAF (Table Nr 3, Appendix, page:138).

An analysis of various psychoactive substances, the presence or absence of alcohol
use disorder (Table Nr 4, 5, Appendix, pages: 138, 139), and the use of illicit or
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legal substances before and after contact did not reveal any significant associations

with clinical indicators (Table Nr 6, 7, 8, Appendix, pages: 139, 140).

2.3.6. Prevalence rate of aggression and violence

Incidents of aggression and violence were recorded retrospectively by evaluating
all medical records six months before and six months after the diagnosis of the first

episode of psychosis.

Each aggressive and violent episode was rated and weighted using the Modified
Overt Aggression Scale (MOAS) according to the guidelines of the scale's original
author(Kay et al., 1988).

The sample showed that 44.7% of the cohort had perpetrated aggression and
violence in the six months before contacting services, and 28.4% demonstrated
such behaviour after that. One in five individuals from this cohort showed
aggression and violence during pre- and post-contact phases. A total of 25.6% of
the cohort demonstrated verbal aggression prior to contact, while 20.5%

demonstrated verbal aggression after contact with the services.

The percentage of any violence recorded in the post-contact period (17.4%)
reduced to nearly half of the rate of violent incidents during the pre-contact period
(31.1%). The minority of study participants (8.7%) showed signs of violence before
and after the contact. In this cohort, there was a relatively low prevalence of
violence against property at 8.7% before contact and 9.8% after contact with the

services.

Regarding violence against others, there was a significant difference between the

pre-contact (16.4%) and post-contact (8.8%) period.

For suicide attempts, there were significantly higher rates in the pre-contact
period (13.4%) than in the post-contact period (5.7%, z = 3, p = 0.0026).
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2.3.7. Comparison of prevalence rates of aggression and violence with previous

studies completed in the same geographic catchment area

Previous studies conducted in 1995 - 1998 (Foley et al., 2005) and 2010 - 2013
(Keane et al., 2019) assessed aggression and violence one week before and one

week after the contact with services.

The results of a much more extended observation period reveal an increase of
three times the level of aggressive behaviour (44.7%) in this cohort compared to
the cohort from 1995 to 1998 (16%) and two times the rate when compared to the
cohort from 2010 to 2013 (21%, z = 4.6, p 0.0001).

It is also worth noting that post-contact aggression rates have been significantly
higher in the extended period of data collection within the same catchment area
(28.4%) than in the 1995 - 1998 cohort (7.3%, z = 5.2%, p = 0.0001) or the 2010 -
2013 cohort (5.6%, z = 5.4, p = 0.0001).

In both the pre-contact period and the post-contact period, aggression rates for
both cohorts were significantly higher than those for the cohort from 1995 - 1998
(10%, z = 2.7, p = 0.0067), but not significant in comparison to those of the 2010 -
2013 cohort (11%, z = 2.3, p = 0.0233).

This cohort had a significant increase in the rate of pre-contact violence (31.1%) as
compared to the cohort for the 1995 - 1998 years (13.0%, z = 4.2, p < 0.0001), but
not significantly compared to the cohort for the 2010-2013 years (22%, z=1.9, p =
0.575).

There was a significant increase in the rate of post-contact violence (17.4%) during
the current cohort when compared to the 1995 - 1998 cohort (8%, z = 2.7, =
=0.007), and to the 2010 - 2013 cohort (7 %, z = 2.8, p=0.0048).

During both, pre- and post-contact periods, violence rate was 8% in current cohort,
as compared to 8% in 1995 - 1998 cohort (z = 0.2, p = 0.807), and significantly
higher than 0% in 2010 - 2013 cohort (z = 3.5, p = 0.0005).
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2.3.8. Statistical associations between aggression - violence and different

sociodemographic and clinical variables

The intricate nature of the relationship between gender, age and aggression and
violence is visualised in Graphic No: 4 (Appendix, page: 141) and Graphic No: 5
(Appendix, page: 141), which is further complicated when substance use is

introduced as an additional factor Graphic No: 6, 7 (Appendix, page: 143).

2.3.8.1. Statistical associations between gender - aggression and violence

The cases of aggression or violence before and after the contact showed no
significant gender patterns. It is essential to acknowledge that verbal aggression
and physical violence (against property, self and others) were analysed separately,
but neither was statistically related to gender (Table Nr: 9, Appendix, page: 142).
Further binary logistic regression analysis did not show any significant associations
between gender and aggression (Table Nr: 10 Appendix, page: 142) or gender and
violence Table Nr: 11, Appendix, page: 143).

2.3.8.2. Statistical associations between age - aggression and violence

There was no significant difference between the age groups under 35 and over 35
after an independent analysis of pre-contact and post-contact aggression and
violence (Table Nr 12, Appendix, page: 143). No significant correlation was found
in the linear regression model (R = 0.008, p = 0.152).

Age did not significantly correlate with severe violent behaviour (Mann- Whitney U
3378.00, p = 0.154).

2.3.8.3. Statistical associations between social factors - aggression and violence

From all sociodemographic variables analysed in this study, only lower educational
levels showed a statistically significant correlation with aggression (OR = 2.362, CI
95% 1.386 - 4.025, p = 0.002), that remained statistically significant in logistic
regression analysis (Table No: 10, page: 142).
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2.3.8.4. Statistical associations between diagnosis / psychopathology - Aggression

and Violence

There was no statistically significant difference in aggression and violence incidents
between affective and non-affective psychosis groups, despite statistical
differences in the duration of untreated psychosis, negative symptoms, and manic

symptoms (Table No: 13, Appendix, page: 145).

When compared to primary psychoses, individuals with substance-induced psychotic
episodes showed an increased risk of self-harm in the post-contact period
(OR=4.913, Cl 95% 1.777 - 13.585, p = 0.004), as well as an increased risk of post-
contact violence against others (OR=4.544, Cl 95% 1.752 - 11.783, p = 0.003). Using
binary logistic regression analysis, the significance of auto-aggression post-contact
remained the same (B 0.131, S.E. 0.052, Wald 6.463, p=0.01, Exp(B) 1.140 Cl 95%
1.031 - 1.262).

Despite substantial correlations between substance-induced psychosis and
aggression, there were no significant differences between those with and without
substance-induced psychosis in terms of psychopathology, age, duration of
untreated psychosis, or level of insight Table Nr: 14, Appendix, page: 145).

Any aggression during the pre-contact and post-contact periods was significantly
correlated with reduced GAF scores (Table Nr 15, Appendix, page:145). Detailed
analysis showed that aggression in pre-contact period was associated with lower
level of functioning and positive symptoms (Table Nr 16 Appendix, page: 145). In
the post-contact period, aggression was statistically significantly associated with
lower depressive symptoms (Table Nr 17, Appendix, page:146).

Violence was associated with positive symptoms in the pre-and post-contact period
(Table Nr: 18, Appendix, page:146). A lower level of GAF scores and higher rates of
positive symptoms were associated significantly with pre-contact violence (Table
Nr:19, Appendix, page:147). Still, no significant associations were observed
between post-contact violence and psychopathology (Table Nr:20, Appendix, page:
147).
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A significant correlation was observed between severe violence and the SAPS global
rate, manic symptoms, lack of depressive symptoms and lower GAF scores (Table
Nr: 21, Appendix, page: 148). However, manic symptoms and lower depressive

symptoms may be inter-correlated.

A detailed analysis of positive symptoms and severe violence showed statistically
significant associations with delusions of persecution (Mann - Whitney U 2615, p =
0.007), delusions of guilt (Mann -Whitney U 2944 p = 0.008), delusions of grandeur
(Mann -Whitney U 2816.000 p = 0.007)]; bizarre behaviour [social (Mann -Whitney U
2775.500, p = 0.006); agitated behaviour (Mann - Whitney U 1629.000 p < 0.001)];
and thought disorders [derailment (Mann - Whitney U 2331.000 < 0.001), tangential
(Mann - Whitney U 2381.500 p < 0.001), pressured speech (Mann - Whitney U
2387.000 p< 0.001)].

2.3.8.5. Statistical associations between substance use - aggression and violence

A substantial increase in the risk of aggression was associated with alcohol use
disorder following post-contact with services (OR = 2.139, 95% CI = 1.216 - 3.761, p
= 0.01).

It was also noted that alcohol use in the last month prior to contact was
significantly associated with aggression (OR = 2.671, 95% ClI 1.345 - 5.305, p
0.007), specifically with verbal aggression (OR = 2.689, 95% Cl| 1.387 - 5.936, p
0.006).

Violence towards others causing harm was associated with alcohol use disorder (OR
= 2.664, Cl 95% 1.292 - 5.491, p = 0.007), alcohol use in the month preceding
contact with services (OR = 2.748, Cl 95% 1.277 - 5.911, p = 0.01), and alcohol use
following the contact with services (OR = 3.562, Cl 95% 1.602- 7.934, p = 0.003).

These results were replicated in the degree of aggression and violence: a
significant association between alcohol use disorders and post-contact violence
Table No:22, Appendix, page: 148) and a significant correlation between alcohol
consumption in the post-contact period and verbal aggression (Mann-Whitney U
3627.500, p = 0.004) and violence against others (Mann- Whitney U 3818.000 p =
0.001).
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ILlicit substance use in general was associated with aggression and violence showing
a two-fold relative risk (OR 2.103, Cl 95% 1.283 - 3.447, p = 0.003) attributed to
both pre-contact violence (OR = 2.193, Cl 95% 1.276 - 3.769, p = 0.003) and post-
contact violence (OR = 2.437, Cl 95% 1.225 - 4.848, p = 0.007).

Those who used substances following contact with services had twice the odds of
engaging in aggressive or violent behaviour in the post-contact period (OR = 2.114,
Cl 95% 1.200-3.722, p = 0.007) compared to those who stopped using substances

after contact with services.

Among all the incidents of aggression and violence that were assessed, violence
against property and violence against others were associated with illicit substance

use in the post-contact period (Table No: 23, Appendix, page:149).

Lifetime cannabis use was not associated with aggressive or violent behaviour
during pre- or post-contact periods (Table No:24, Appendix, page:149). However,
the recent use of cannabis was associated with verbal aggression during the post-

contact period (Table No: 25, Appendix, page:150).

As compared with lifetime stimulant use, recent stimulant use was significantly
associated with post-contact aggression (OR = 5.710, Cl 95% 1.913 - 17.646, p
0.002), as well as post-contact violence (OR = 2.476, Cl 95% 1.240 - 4.942, p
0.009).

A more detailed analysis showed that lifetime stimulant use was significantly
associated with self-directed violence and violence against property in the post-
contact period Table No: 26, Appendix, page: 151); however, past month stimulant
use did show any correlation with any aggression (Table No: 27, Appendix, page:
152).

According to a detailed analysis, there was no statistically significant correlation

between substance use and suicide attempts.

As a result of the low statistical power, further analyses of relative risks related to
other licit or illicit substances were not performed, including sedatives, other

substance groups and prescription medications.
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2.3.8.6. Substance use as possible moderating factor in aggression and violence in

first-episode cohort

The study examined the role of alcohol use, particularly alcohol use disorder and
past month alcohol use, in violence-related positive symptoms. A link between
violence and positive symptoms has been demonstrated. However, the study found
no statistically significant evidence that alcohol use disorder plays a moderating
role in this context. The analysis revealed that the SAPS composite scores were a
statistically significant predictor (p = 0.036) with the highest standardised
coefficient (beta = 0.146), suggesting that it played a critical role in predicting
precontact violence. In contrast, alcohol and the moderating variable were not
statistically significant (p > .05), suggesting that their effects on precontact
violence were not significant in this model. Although there were no serious
multicollinearity issues, the moderately elevated VIF (Variance Inflation Factor)
scores for alcohol use disorder and moderating factor suggest possible
multicollinearity that requires further attention. (Table No:28, page 153).
Polysubstance use had significant correlations with pre-contact violence on the
linear regression model. Post-contact verbal aggression (Mann—Whitney U
6361.500, p = 0.01) and post-contact violence against property (Mann—Whitney U
6535, p = 0.003) were positively associated with polysubstance use. However, the
moderating role of polysubstance use did not show statistical significance. The
variables representing polysubstance use and the SAPS composite score were
statistically significant predictors of the dependent variable, as indicated by their
low p values (0.030 and 0.042, respectively). In contrast, the moderating factor
had no statistically significant impact on the dependent variable (p = 0.383) and
showed some multicollinearity (VIF = 6.151), suggesting that it contributed only
limited value to the model. Among the predictors, the SAPS composite score had
the most substantial positive effect, as reflected in its standardised coefficient
(Beta = 0.241), closely followed by multiple substance use (Beta = 0.237). (Table
No: 29, page 153).
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3. Discussion

3.1 Hypothesis A - Sociodemographic factors (age, gender, education level, and
living conditions) show a significant relationship with levels of aggression. Levels of

aggression show temporal stability in a geographically determined catchment area.

3.1.1. Gender correlations with aggression and violence in first-episode psychosis

and severe mental illness cohorts

The current study did not find any significant correlation between gender and
levels of aggression and violence in the studied first-episode psychosis cohort,
which is in contrast with the general perception and with most of the first-episode

psychosis studies.

The first-episode psychosis studies showed divergent results regarding gender
differences in the broader literature concerning the associations between severe

mental illness and aggressive and violent behaviour.

Unlike several studies in first-episode psychosis cohorts (Dean et al., 2007, Foley et
al., 2005, Milton et al., 2001, Steinert et al., 1999), in the current study, there was
no significant association between male gender and aggressive and violent

behaviour.

Nevertheless, other studies (Harris et al., 2010, Humphreys et al., 1992, Spidel et
al., 2010, Verma et al., 2005, Volavka et al., 1997) in the first-episode psychosis,

cohort did not find gender disparity concerning aggression and violence.

There has been debate in the literature on how severe mental illness can reduce
gender disparity or change the patterns of violence (Lam et al., 2000, Krakowski
and Czobor, 2004). By contrast, several decades-long surveys concluded that
females are more likely to become victims of intimate partner violence (Field and
Caetano, 2005).
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A recent systematic review and meta-analysis including 24 studies over four
decades, corresponding to 51309 individuals with severe mental illness, showed an
absolute risk for males is less than one in four and for females is less than one in
twenty perpetrate violence when compared to the general population (Whiting et
al., 2021). This meta-analysis examined the two genders' prevalence rates and
other correlating factors separately.

A national study, which included 1410 individuals with severe mental illness,
analysed gender effects concerning aggression and violence and found no
significant gender difference in severe violence (Swanson et al., 2006a).
Interestingly, females were more likely to engage in minor violence, and the
gender effect was explained by sociodemographic correlations, such as living with
family, that gave more opportunities for physical fights with social network
members (Swanson et al., 1998, Swanson et al., 2006a). In another sample of
patients with severe mental illness, the male gender was associated with violence;
however, after controlling several confounding factors in multivariate analysis,
gender difference remained significant only in conjunction with substance misuse
(Hiday et al., 1998).

Similar results were reproduced in another study, where no gender differences
were observed in acts of aggression and violence in a hospital setting. Females
tended to engage in verbal assaults throughout the observation period and physical
violence at the beginning of hospitalisation. However, males were more likely to
engage in violence in the community, associated with substance use and delinquent
behaviour (Krakowski and Czobor, 2004). This gender discrepancy in association
with other factors, such as treatment in community or inpatient settings and the
phase of the treatment, was also highlighted in other studies (Hodgins and Riaz,
2011).

As confirmed by current research, the gender disparity in aggression amongst
people with severe mental illnesses is insignificant, contrary to the aggression and
violence described in the larger population. According to the current research
study, there was no gender difference observed in verbal aggression and violence
of any kind. This is contrary to other studies completed on gender disparity, which
found different patterns of aggression in males and females (Krakowski and Czobor,

2004)
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3.1.2 Age correlations with aggression and violence in the first episode of

psychosis cohorts and among those with severe mental illness

In the current study, significant gender disparities in median age were found, with
males presenting approximately five years earlier than females with an episode of
first-episode psychosis. This is consistent with the relevant literature, as, in the
case of schizophrenia, the peak age of onset is between 10 - 25 years for men and
25 - 35 years for women (Kaplan, 2015). However, one study of a first-episode
psychosis cohort showed no significant difference in the age of presentation but a

statistically significant longer duration of psychosis in women (Kgster et al., 2008).

When different age groups under and over 35 were analysed, aggression and
violence were not substantially related to a younger age. Further subdividing the
population into four age groups revealed no significant connections between
younger age and aggressive and violent behaviour, similar to the previous studies
(Foley et al., 2005, Keane et al., 2019) completed in the same catchment area.

In contrast, several studies examining aggressiveness and violence in the first
episode of psychosis revealed a significant link between young age and aggression
(Dean et al., 2007, Harris et al., 2010, Milton et al., 2001, Volavka et al., 1997).

Significantly younger age at presentation with the first episode of psychosis in
males did not translate into higher aggression levels in the younger population,
which may be linked with the absence of gender difference in aggression and

violence in this sample.

3.1.3 Social factors and aggression and violence

After controlling for age and gender as confounding factors, the current study
identified no significant associations between socioeconomic indicators and
violence. However, lower educational attainment showed a statistically significant
correlation with aggression with more than two-fold relative risk and statistical

significance in binary logistic regression analysis.
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A review of relevant literature examining social predictors of aggression and

violence in first episode cohorts shows a mixed picture.

The minority of these reports show a significant association between living alone
(Milton et al., 2001, Verma et al., 2005), being single (Verma et al., 2005, Milton et
al., 2001), or being unemployed (Milton et al., 2001, Foley et al., 2005, Verma et
al., 2005).

There have also been descriptions in studies with first-episode psychosis cohorts of
other social factors contributing to aggression, such as lower education levels
(Volavka et al., 1997) and living conditions (Milton et al., 2001, Verma et al.,
2005).

The current study's results are concordant with a conclusion meta-analysis (Large
and Nielssen, 2011), which found that lower educational attainment predicts

aggression and violence in the first-episode cohort.

3.1.4. Comparison to prevalence rates of aggression and violence in other first-

episode psychosis cohorts

A rate of any aggression of 42.4% in this cohort was comparable to several studies
with a similarly systematic, structured measurement of violence (Verma et al.,
2005, Spidel et al., 2010, Dean et al., 2007) regardless of variable periods of
recording violent incidents from contact with services only (Dean et al., 2007) up
to two years follow-up post-diagnosis of first-episode psychosis (Spidel et al.,
2010).

However, one research (Harris et al., 2010) found a higher but not statistically
different prevalence rate of violence compared to the current study over a pre-
contact period with services of 3 months (56 %, z = 2.2, p = 0.0285). In contrast,
other research found that aggression rates were 17 % lower (z= 5.5, p 0.0001)
before contact with services and during the first episode of psychosis (Milton et al.,
2001).

The prevalence rate (13%) of severe violence that caused mild or severe injury to

others was comparable to the majority of first-episode psychosis cohort studies,
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apart from two studies that showed significantly higher rates of 20.7% (z= 2.7, p =
0.0065) (Humphreys et al., 1992) to 27% (z = 3, p = 0.0024) (Harris et al., 2010).
Different study methodologies or geographical locations may explain these
differences. It is generally recognized that the initial episode of psychosis is

associated with an increased risk of aggressive behaviour.

A systematic review and meta-analysis of fifteen studies involving 3294 patients
with first-episode psychosis showed that pre-contact aggression rates were 28% (Cl
95% 22-34), but post-contact aggression rates remained high at 31% (Cl 95% 20-42).
During the pre-contact and post-contact periods, this meta-analysis's pooled
prevalence rates of violence were 16% (Cl 95% 11-20). During the post-contact
period, the prevalence rate was 13% (Cl 95% 6-20). These results indicated that
contact with mental health services did not significantly impact reducing the
prevalence rates of aggression and violence. However, as the authors of this
metanalysis stated, the high heterogeneity of the studies included and the

retrospective data collection may explain these results (Winsper et al., 2013).

Suicidality and stigma in severe mental illness have a reciprocal interrelation
(Carpiniello and Pinna, 2017). Perpetrated violence against others usually gets
more attention than self-directed violence among individuals with severe mental
illness. In individuals with schizophrenia, suicide is the leading cause of
premature death, and suicide attempts are also common (Hor and Taylor, 2010).
The prevalence of suicidal behaviour is high in FEP cohorts also, and substance
abuse may further increase this risk (Addington et al., 2004).

The wide variability in violence rates found across studies examining rates of
violence in first-episode psychosis cohorts can be attributed to different
methodologies in the observation period, rating scale, and definition of aggression
and violence(Table No: 30, Appendix, pages: 154). Nonetheless, the present study's
findings are comparable with most of the research conducted on this specific
cohort and mainly pertain to the prevalence rates of severe violence (Table No 31,

Appendix, page 155).
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3.2 Hypothesis B

Clinical (long duration of untreated psychosis, lack of insight into the illness) and
phenomenological (higher positive symptoms of psychosis) characteristics are

associated with higher levels of aggressiveness.

3.2.1 Phenomenological and clinical correlations with aggressive and violent

behaviour

This study found no statistically significant associations between negative
symptoms, manic symptoms, duration of untreated psychosis and depressive
symptoms, insight level and aggression, and less severe violence. Significant
correlations existed between severe violence and higher SAPS, YMRS, CDSS, and

GAF scores.

The relevant literature on psychopathological predictors of aggression and violence
paints a mixed picture on this topic.
This result is consistent with the results of a meta-analysis and a systematic review
of violence in initial episodes of psychosis, which concluded that measures of the
severity of psychotic symptoms were not significantly associated with less severe
forms of violence but with more severe forms of violence (Large and Nielssen,
2011).
A detailed analysis of positive symptoms and severe violence showed statistically
significant associations with delusions (delusions of persecution, guilt, delusions of
grandeur), bizarre behaviour (social, agitated behaviour, and global values), and
thought disorders (rambling, tangential, forced speech). In contrast, a study of a
first-episode psychosis cohort found that delusions, hallucinations, and passivity
phenomena, while commonly observed, were not explicitly associated with
aggression (Milton et al., 2001). However, another cohort study of first-episode
psychosis found no correlation between the severity of aggression and violence and
global Positive and Negative Syndrome Scale (PANSS) scores, but analysing
subscales, were analysed mainly in the general psychopathology scores, hostility
and poor impulse control were significantly associated with aggression (Verma et
al., 2005).
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A study of the association between four delusional beliefs and violent behaviour in
the year prior to initial contact in patients with a first episode of psychosis in East
London examined the associations between violent behaviour and delusional beliefs
within a large and representative sample of patients with the first episode of
psychosis. For mild violence, there was significant but only partial mediation by
anger (z=2.10, p=0.04). In their analysis, severe violence associated with paranoid
delusions of being spied on (z=3.03, p=0.002), persecution (z=3.09, p=0.002), and
conspiracy (z=2.98, p = 0.002) were strongly mediated by anger resulting from
emotional distress. A strong association has been found between severe violence
and delusions (particularly those associated with severe violence), and the high
attributable risk of anger caused by delusions has implications for prevention and
therapy (Coid et al., 2013b).

Some studies focusing on first-episode psychosis cohorts and aggression found
significant associations with manic symptoms (Dean et al., 2007, Harris et al.,
2010), absence of depression (Dean et al., 2007), auditory hallucinations (Volavka
et al., 1997), hostility (Volavka et al., 1997, Verma et al., 2005), poor impulse
control (Verma et al., 2005), excitement (Volavka et al., 1997), lack of insight
(Verma et al., 2005) and long duration of untreated psychosis (Humphreys et al.,
1992, Verma et al., 2005).

However, most of the relevant literature on the first episode of psychosis cohorts
showed more consistency in association with substance use, some
sociodemographic variables (younger age, male gender) and aggressive and
violence rather than clinical factors (Dean et al., 2007, Foley et al., 2005, Harris et
al., 2010, Humphreys et al., 1992, Milton et al., 2001, Spidel et al., 2010, Steinert
et al., 1999, Verma et al., 2005, Volavka et al., 1997).

In severe mental illness, aggressiveness and violence have been shown to be
related to various phenomenological traits, similar to first-episode psychosis
cohorts.

Some authors found that schizophrenia was significantly linked with violence in
those with an early history of violence and psychotic symptoms had a limited

influence on aggression and violence (Hodgins, 2008).
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By contrast, others argue that schizophrenia contributes to violence in those
without a history of violence (Volavka and Citrome, 2008). Research suggests that
a history of violence, combined with substance abuse, may increase the risk of
aggression and violence among those with schizophrenia (Erkiran et al., 2006).
Several studies have shown that clinical factors rather than sociodemographic
characteristics are more likely to predict violence during hospitalization (Arango et
al., 1999). Most consistently positive symptoms of schizophrenia demonstrated

significant links with aggression and violence (Amore et al., 2008).

Higher hostility - suspiciousness rates on BPRS predicted a transformation from
verbal to physical aggression in a study of an inpatient cohort (Amore et al., 2008).
In a study that was conducted using a cohort of forensic patients with severe
mental illness, it was demonstrated that command hallucinations (OR = 2.35, 95%
Cl = 1.05 - 5.24), threat/control-override symptoms (OR = 3.10, 95% Cl = 1.51 -
6.35), and Capgras syndrome (OR = 3.58, 95% Cl = 1.06 - 12.15) were all
independently significant risk factors for acute severe and fatal violence (Chan and
Shehtman, 2019). Interestingly, gender, current alcohol use, and recent drug use
were statistically not correlated with acute severe or extreme violence (Chan and
Shehtman, 2019).

The results of a study that examined the relationship between changes in positive
and negative symptomatology and violence suggested that the stronger the shift in
positive symptoms, the greater the likelihood of incidents of violence. Despite this,
increases in anger affect were the primary factor responsible for the positive
symptom changes linked with violence. Although co-occurring fluctuations in
negative symptoms were positive and protective, the effects of co-occurring shifts
in anger outweighed those of fluctuating negative symptoms. The correlation
between severe but stable delusions and aggression was also independent (Coid et
al., 2018). Another study examined the impact of state versus trait factors on
aggression in a small sample of individuals with schizophrenia and found that
affective responses to hallucinations or delusions were significantly linked to
aggression (Cheung et al., 1997).

In a prospective, naturalistic, observational study of persons experiencing a
psychotic episode, excitement/activation was shown to be the component most
linked with violent behaviours and the severity of psychopathological symptoms

upon discharge. Additionally, the dimension of negative symptoms predicted the
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extent of symptoms at discharge. Both positive and negative symptom categories
were significant predictors of hospitalisation length. Only self-aggression was

strongly linked with the depressed component (Colasanti et al., 2010).

Involuntary treatment was significantly associated with pre-contact and post-
contact aggression and violence. This association was in line with several studies
examining aggression and violence in the first episode of the psychosis cohort
(Foley et al., 2005, Milton et al., 2001, Dean et al., 2007).

The relationship between involuntary treatment and violence may be considered
circular causation in the pre- and post-contact periods. Aggression and, in
particular, violence may be a reason for the application for involuntary treatment.
Involuntary treatment status may present a risk of aggression and violence during

treatment.

3.2.2 Aggression and violence in different diagnostic categories

As a result of the analysis of diagnostic categories, the current study did not detect
any significant association between affective and non-affective psychotic disorders
and aggression and violence in the pre- and post-contact periods. Similarly,

significant correlations were not found when severe violence was analysed.

Several studies confirmed a significant association between schizophrenia and
violence (Lindqgvist and Allebeck, 1990, Modestin and Ammann, 1996, Soyka et al.,
2007), theorising an intrinsic link between the two entities (Whiting et al., 2021).
However, others argued that this association is mediated by comorbid substance
use (Fazel et al., 2009).

A previous study that included individuals with first episodes of psychosis found
that schizophrenia alone did not confer any particular risk of aggression,
independent of the type or severity of aggression (Milton et al., 2001).

Compared with relevant literature on only first-episode psychosis cohorts,
schizophrenia was a significant predictor of aggression and violence in one study
(Dean et al., 2007). Nevertheless, the majority did not find any significant
associations between schizophrenia and aggression (Foley et al., 2005, Harris et
al., 2010, Milton et al., 2001, Steinert et al., 1999); however, diagnostic
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ambiguities between primary and secondary psychoses at the first presentation
may be the explanation.

A similar conclusion was reached in a study that included a large representative
sample to examine the relationship between severe mental illness and aggression
and violence. Bivariate analyses revealed that persons with severe mental illness
had increased violence, but only significantly more than those with co-occurring
drug misuse and dependency (Elbogen and Johnson, 2009). Multivariate analyses
revealed that severe mental illness did not predict future violence on its own. It
was associated with a variety of factors, including historical (past violence,
juvenile detention, physical abuse, parental arrest record), clinical (substance
abuse, perceived threats), dispositional (age, sex, income), and contextual (recent
divorce, unemployment, victimisation). Most of these variables were more

frequently noted by those with severe mental illness (Elbogen and Johnson, 2009).

Similarly, when compared to affective disorders, schizophrenia spectrum disorders
showed a more significant association with violence than bipolar affective disorders
in an empirical study, including 3322 patients in an emergency department setting
(Blanco et al., 2018). Interestingly, further analyses revealed that mixed episodes
in bipolar affective disorders had a greater relative risk for aggression and violence
than schizophrenia spectrum disorders, but recent manic episodes had lower odds

for violence (Blanco et al., 2018).

Substance-induced psychosis in the current study, on the other hand, showed a
significant correlation with post-contact behaviours of self-harming behaviours
despite no statistically significant difference in psychopathology between primary

and substance-induced psychosis.

Research relating substance-induced psychosis to aggressive and violent behaviour
is relatively scarce, and among the few studies with first-episode cohorts, none
examined it separately (Dean et al., 2007, Foley et al., 2005, Harris et al., 2010,
Humphreys et al., 1992, Milton et al., 2001, Spidel et al., 2010, Steinert et al.,
1999, Verma et al., 2005, Volavka et al., 1997). A multicentred, first-episode
psychosis cohort found no correlation between substance use and history of

violence (Volavka et al., 1997). They claim that research with first-episode
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psychosis cohorts may not be comparable to those studies that suggest this
significant link (Volavka et al., 1997).

However, substance-induced psychoses in first-episode psychosis cohorts have a
significant relevance concerning the high prevalence rates in first-episode psychosis
cohorts (Lambert et al., 2005) and from a differential diagnosis perspective

between primary and secondary psychoses (Fraser et al., 2012).

3.3 Hypothesis C

Substance use significantly correlates with higher aggression and violence levels

3.3.1 Prevalence rates of substance use in current and other first-episode psychosis

cohorts

Different levels of accessibility of illicit substances in each community may explain
the difference in illicit substance use rates but also can point towards differences

in data collection.

A significant increase in the prevalence of history of alcohol abuse was observed in
the current study as compared to the 1995 - 1998 cohort of first episode psychosis
patients in the same geographically determined catchment area (z = 5.4, Cl 95%
0.0452 - 1.34, p < 0.0001)(Foley et al., 2005).

These results contrast with another study in the first episode of psychosis cohort
there was twice as much substance abuse among people with first-episode
psychosis as among the general population, and it was more prevalent among men
than among women. In 51 % of patients (n=62), cannabis abuse was reported, as
was alcohol abuse in 43 % of patients (n=53) in the 30 days prior to contact with
services. More than half (68, 55%) had used Class A drugs, and 38% (n = 43) had

abused multiple substances in the same period (Barnett et al., 2007a).

Similarly, the past month's substance use prevalence rates in the current sample
were significantly lower concerning illicit substances compared to the results of
another first-episode psychosis cohort study examining aggression and violence
(Spidel et al., 2010). Additionally, that study demonstrated that stimulant use
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over the past month was fourfold greater, whereas cannabis use was almost
twofold higher. In contrast, alcohol use was not significantly different in either
sample over the past month. Data for the current study were collected using SCID
interview data and clinical records, whereas, for the reference study, the

Addiction Severity Index was used (Spidel et al., 2010).

According to the results of the Epidemiologic Catchment Area (ECA) report,
substance use disorders were significantly more prevalent among individuals with
severe mental illness. The relative risk of comorbid substance misuse was 2.7, with
a lifetime prevalence of 29%, 22% with alcohol and 15% with other drugs (Regier,
1990). Similarly, a meta-analysis including forty-four unique studies concluded a
25% prevalence rate of comorbid alcohol use disorder and cannabis use disorder

among individuals with first-episode psychosis (Wisdom and Manuel, 2011).

The impact of substance use among individuals with severe mental illness is
demonstrated by the high prevalence rates and the lack of interventions for dual
diagnosis. Following a clinical survey completed in England, 44% of community
mental health services patients (95 % Cl: 38.1-49.9) reported past-year problem
drug use and harmful alcohol use; 75% reported past-year problem drug use and
harmful alcohol use. According to the study, 75% of drug treatment patients (95%
Cl 68.2-80.2) and 85% of alcohol treatment patients (95% Cl 74.2-93.1) had a
psychiatric disorder in the previous year. Most patients with comorbidity did not
qualify for cross-referral between services. In this case study, a large percentage of
people were not identified by service providers, so they received no specialist

interventions (Weaver et al., 2003).

Estimation in the current study found that 5% of patients with the first episode of
psychosis and coexisting substance use were referred to addiction services, which
was significantly lower than the results of the National Household Survey, which
found that 12% of people with coexisting mental health and substance use disorders
received treatment for both issues (Epstein, 2004). However, for approximately
half of the service users, psychoeducational support about substance use had been

provided.
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3.3.2 Correlations between different substance groups and aggressive and violent

behaviour

In this first episode psychosis cohort, detailed statistical analyses revealed that
substance misuse had significant associations with aggression and violence despite
no significant impact on clinical variables. According to these associations, it is
critical to consider the impact of substance use on the behaviour of patients. In
addition, it is essential to assess the impact of different substances on aggression

and violence.

Alcohol

This study demonstrated that alcohol use disorder was associated with a two-fold
relative risk of post-contact violence. The use of alcohol in the month preceding
contact with services also showed a correlation with significant aggression in the
period following contact with services. Alcohol consumption following contact with
services seems to be associated with aggressive verbal behaviour and violence
against others.

Compared to studies that examined aggression and violence in the first episode of
the psychosis cohort, alcohol use was only significantly associated with aggression
and violence in the minority of studies (Spidel et al., 2010, Foley et al., 2005).

Since the emphasis on alcohol's adverse effects has led to more research in the
past decades on this issue, it has been suggested that alcohol may contribute to
aggressive behaviour  (Kuypers et al., 2020). Alcohol dependence had been
associated with violence in the context of psychotic-like experiences reported by
5.1 % of adults in the community in a large community sample comprising 38,132
individuals (Mojtabai, 2006). These experiences were associated with an increased
risk of attacking someone with the intent of hurting that person (Odds Ratio [OR] =
5.72), intimate partner violence (OR = 4.97), arrests for aggravated assault (OR =
5.12), and arrests for other assault (OR = 3.65). The risk of violence increased with
the number of psychotic-like experiences. Unusual perceptual experiences and
paranoid ideations were more consistently associated with violence (Mojtabai,
2006).
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As alcohol and drug misuse may have forensic implications, it is important to
consider studies conducted within the criminal justice system. A study (Modestin
and Ammann, 1996) compared male patients with schizophrenia with and without
criminal records indicated that those with criminal records were younger, had
shorter illness durations, and spent less time in psychiatric hospitals. Moreover,
they were more likely to have histories of alcohol and drug abuse, and their social
circumstances at the index admission were less favourable. If the same type of
comparison is conducted, but chronic patients are excluded, then the age
differences, duration of illness, total time spent in psychiatric hospitals, and
average duration of psychiatric hospitalization become insignificant. Drug abuse
was correlated with violations of drug laws (r = 0.4, p < 0.0001) and crime against
property (r = 0.3, p < 0.0001), but not with violent crimes (r = -0.06, not
significant) or other crimes (Modestin and Ammann, 1996).

Similarly, in another sample, including individuals with severe mental illness, there
was a significant difference between those reporting psychosis only and those with
dual diagnoses concerning any history of committing an offence (p=0.001) or recent
hostile activity (p=0.001). Significant differences remained when confounding
factors such as demographics and clinical characteristics were examined using
logistic regression (Scott et al., 1998).

Alcohol has been shown in several studies to cause aggressive behaviour in samples
without severe mental illness. A study reported higher rates of physical violence
(32%) in a sample of 250 individuals who had a history of substance abuse of alcohol
and cocaine three months before they enrolled in a treatment program for their
addiction. In addition to some socio-demographic variables (race, age, education),
alcohol and cocaine consumption was significantly related to severe violence.
Subsequent analyses revealed that higher levels of alcohol consumption were
associated with higher levels of violence (Chermack and Blow, 2002).

The effect of alcohol in a 30-year longitudinal study showed significant bivariate
associations between alcohol abuse and dependence symptoms and different
violence outcomes (p < .001). No gender differences were observed in the findings
related to these associations (Boden et al., 2012).

There is evidence that alcohol increases aggression by decreasing the inhibitory
ability of the frontal lobe region (Anderson and Bokor, 2012) and dysregulating
higher-order cognitive functions, leading to increased impulsive behaviour and

overreaction (Kuypers et al., 2020).
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Cannabis

According to the current study, there was no statistically significant relationship

between cannabis use and violent behaviour.

Consumption of cannabis during the past month was associated with verbal
aggression after contacting services, which may be explained by agitation in the

context of withdrawal; however, withdrawal symptoms are often underreported.

These results contrast with the findings of other research studies conducted with
first-episode cohorts that have found a significant association between the regular

use of cannabis and more violent severe behaviour (Harris et al., 2010).

Despite the large body of related research, the strength of the association between
marijuana use and aggression is still unclear (Ostrowsky, 2011). There has been
evidence from other studies that shows cannabis use has the potential to be an
independent predictor of violence on a community level (Arseneault et al., 2000).
In the severe mental illness cohort, cannabis use had been associated with violent
behaviour (Koen et al., 2004).

Due to prevalence levels of polysubstance use, including alcohol use disorder, it is
unclear whether cannabis or other substances may contribute to aggression and
violence among polysubstance users. However, the data on polysubstance use
among cannabis users highlights the role of cannabis as a “gateway drug”,

especially among early users (Hall and Lynskey, 2005).

Cannabis has been the subject of a growing body of evidence indicating that
regular usage is strongly associated with the early onset of psychosis, providing
further evidence that schizophrenia may be precipitated by marijuana use (Barnes
et al., 2006).

Even if cannabis has the potential to have a calming effect and reduce violent
behaviour (Reiss Jr and Roth, 1994), it is disputed that it may have these effects.
Aggressive behaviour and chronic/heavy marijuana consumption may well be
associated due to changes in mood and behaviour during periods of both
intoxication (Allsop et al., 2011) and cannabis withdrawal (Smith et al., 2013), but
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this was only associated with intimate partner violence and not with violence in

social context in people who had a history of violence.

A study examining the impact of cannabis use among young people who presented
to emergency departments in connection with cannabis use found an association
between longer-term and substantial cannabis use among males in urban
communities in co-determination with both positive and negative peer influences
(Walton et al., 2017). Early cannabis use has been implicated in criminal behaviour
and linked to paranoid/suspicious ideation (Barthelemy et al., 2016) and

maladaptive interpersonal functioning (Martinotti et al., 2017).

Daily marijuana use during adolescence, may result in the occurrence of neurologic
impairment levels, coupled together with a reduction of connectivity and
inappropriate behaviour inhibition activity of the prefrontal cortex and subcortical
areas in the prefrontal cortex and the subcortical areas of the brain (Volkow et al.,
2014, Barthelemy et al., 2016).

Stimulants

The use of stimulants did not show any significant relationship with
psychopathology. However, recent stimulant use was significantly associated with
post-contact aggression and post-contact violence. A more detailed analysis found
that lifetime simulant use was significantly associated with self-directed violence
(but not suicide attempts) and violence against property. In the area of agitation
and aggression, several studies have shown that stimulants influence behaviour. In

particular, some of these studies have explored the topic in depth.

Hallucinogens

Due to low statistical power, detailed statistical analysis could not be completed.
Relevant literature conforms to the general knowledge that aggressive and violent

behaviour is rarely associated with hallucinogens (Schifano et al., 2020)

Other substances
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Other substance groups included licit and illicit substances, such as prescription
medications, sedatives, NPS, and inhalers; however, no further analyses were

conducted due to low statistical power. (Schifano et al., 2016

In the case of novel psychoactive substances, growing evidence suggests in research
that the emergence of novel psychoactive substances poses a public health concern
(Schifano et al., 2016) and may significantly impact the prevalence of aggression
and violence (Schifano et al., 2020). Relevant literature highlights the potential of
these substances to induce aggression and violence in intoxication, especially in the
case of NPS and withdrawal syndromes (Schifano et al., 2020). Benzodiazepines, in
the context of psychotropic effects, had been associated with aggression due to
disinhibiting effects (Gillet et al., 2001).

Polysubstance use

This study demonstrated significant correlations between post-contact verbal
aggression and post-contact violence against property and poly-substance use.
However, there was no significant association between polysubstance use and
severe violence, defined as violence against others resulting in injuries. A detailed
analysis was conducted in the case of polysubstance use, including alcohol or just
illicit substances; however, no further significant correlations were found with

psychopathology, aggression, or violence.

Cannabis abuse in patients with schizophrenia was strongly associated with abuse
of other substances (including alcohol and opiates) (OR = 4.95; 95% Cl| = 2.47-9.93).
This result was in line with a study indicating the importance of considering other
substance abuse when the individual with severe mental illness endorses cannabis
use (Dubertret et al., 2006). Polysubstance abuse is strongly correlated with
aggression and violence among individuals with severe mental illness (OR = 10.3,
95% Cl 2.5 - 42.5, p <0.01, z = 3.3) (Witt et al., 2013).

Polysubstance use may result in multiple psychopharmacologic interactions that are
still unclear how they may impact aggressive and violent behaviour (Gillet et al.,
2001).
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From a clinical perspective, it is imperative to pay close attention to early
substance use interventions as about a third of first-episode psychosis patients may

have a history of polydrug use (Barnett et al., 2007a).

The separation of addiction services in Ireland led to fragmented care for

individuals with dual diagnoses, highlighting the need for more integrated care.

3.4. Hypothesis D

A more extended observation study period results in higher incident rates of

aggression and violence

As expected, expanding the period of study over one year showed a higher level of
aggression and violence compared to previous studies (Foley et al., 2005), (Keane
et al., 2019) conducted in the same catchment area and using the same

methodology apart from the significantly extended pre- and post-contact periods.

These results were based on a one-year period which comprises six months before
and six months after the contact with services and the diagnosis of first-episode

psychosis.

Comparison of this study’s results with previous studies conducted in the same
geographically defined catchment area demonstrated the value of the analysis
period of cases of aggression and violence, despite mixed results in violence rates
across the three cohorts. However, there is a significant increase in aggression in
both the pre-and post-contact and post-contact violence, contributing to prolonged

observation periods.

An interesting finding of a systematic review and meta-regression analysis of
aggression during the first episode of psychosis was the inverse correlation between
more extended observation periods and aggression prevalence rates (Winsper et
al., 2013). This had been attributed to the difference in study methodologies by
the authors, stating that studies with shorter observational periods use structured
assessment tools while others rely on clinical and forensic records (Winsper et al.,
2013).

Nevertheless, the current study used the same rating scale, the Modified Overt

Aggression Scale, for a more extended observation period than previous studies.
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4. Strengths and Limitations

There is a perpetual concern in both clinical and scientific correlations between
severe mental illness and aggression and violence - whether there is an intrinsic
link between these two phenomena or if other factors, such as co-morbid

substance abuse, play a role. Selection bias could be mitigated as a result of the

retrospective observational study design.

As far as is known, the present thesis is the first study conducted in Ireland that
examined the relationship between substance use and aggressive and violent

behaviour among individuals with a first episode of psychosis for one year.

Research on this subject in the same geographically defined area has previously
examined clinical and sociodemographic correlations for two weeks - one week
before and one week after the contact with services. In the current study, this
observational period was expanded to six months before and six months after the
contact, thus providing an extended window for investigating the impact of
substance use on psychopathology and aggressive or violent behaviour.
Observations during a prolonged period revealed significantly different aggressive

and violent behaviour occurrences.

A further aspect of the current study is the addition of several rating scales to a
structured interview for diagnostic formulation based on the DSM - IV-TR. Psychotic
symptomatology, including positive, negative, and disorganisation symptoms,
depressive symptoms, manic symptoms, level of insight, global assessment of
functioning, and the duration of untreated psychosis, were included in a detailed
analysis to explore their relationship with aggression, violence, and substance

abuse.

The findings of this study demonstrate that comprehensive analyses of different
substances provide more significant benefits than incorporating them into a single

group of illicit substance use.

In addition, this study examined the impact of substance-induced psychotic
disorder on phenomenology and aggressive and violent behaviour. Other studies
with first-episode psychosis cohorts that examined aggression or violence did not
include this diagnostic category, despite its relative frequency. A limited amount of
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relevant literature examines the correlations between phenomenology and

aggressive and violent behaviours in primary and secondary psychoses.

As a result of the long observation period among individuals referred to secondary
services for first-episode psychosis, it was also possible to examine the rates of
referral to addiction services of those with a co-morbid substance use disorder. A
low number of referrals to such services highlighted a need for better coordination

between addiction and psychiatric services in Ireland.

Studying the gender disparity from multiple perspectives (sociodemographic,
clinical, substance use, aggression and violence) reveals that contrary to the
general belief that males are likely to be more violent than females in general
society, the gender gap disappears in all aspects of aggression and violence among
individuals with a first-psychotic episode. In addition to reviewing gender
differences in alcohol and substance misuse patterns, this study noted no
significant gender variation in alcohol misuse. However, there were significant

differences in the use of illicit substances.

Several limitations were identified in the present study that are similar to those in
the current literature. However, most are related to the retrospective nature of

recording cases of aggression violence and substance use.

The primary limitation of this study is the absence of a non-psychosis comparison
group representative of the population from which the cohort was drawn. This
limitation similarly extends to the data on substance use. Due to the retrospective
design of the study, it was not feasible to recruit a control group of substance users

for comparison of aggression and violence levels.

Furthermore, reports of pre-contact aggression may be underestimated, as these
instances were derived from entries in the patients' electronic health records. The
retrospective nature of the study precluded the clarification of clinical and
contextual variables at the exact time of each aggressive act, making it impossible
to accurately determine these factors after the fact. The information on pre-
contact aggression and violence was gathered from patient accounts, collateral

histories, or other documentation available in the records.
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In addition, the extensive review of all clinical documentation generated within the
six months before and after the contract with the services, certain information
may be lost due to the lack of recording of all incidents of aggression and violence.
As milder forms of aggression, verbal attacks, and shouting may not be recorded in
clinical case notes, it is possible that prevalence data on milder forms of aggression
do not reflect actual clinical experience. Considering that violence, particularly
severe violence, is recorded on multiple platforms, including incident reports, the

data may indicate more accurate prevalence rates.

Another limitation of this study is the temporal relationship between the
phenomenological aspect and the occurrence of aggression or violence.
An explanation for this can be found in the retrospective nature of the systematic
review of aggression and violence. On the other hand, there is also a time delay
between the time of the aggressive incident and the assessment of the current
psychopathology that cannot be corrected by a prospective study design.
Generally, a SCID assessment occurs when the individual is in a relatively stable
mental state. From a practical perspective, it would be difficult to envision a semi-
structured interview with an individual who displays aggression and violence. In all
study designs, the relationship between psychopathology and aggression and
violence is relative. Prospective recording of violent incidents can’t be designed

due to ethical concerns.

Furthermore, the sample under examination consisted of individuals with both
affective and non-affective, primary and secondary psychoses syndromes, resulting
in a significant range of heterogeneity in psychopathology. This constraint was
addressed by using a wide range of scales and analysing the relationships between
aggression, violence and psychopathology at the symptom level.

Conducting a structured baseline interview aimed at collecting information about
substance use only provides a limited amount of information, which was a
limitation in this study. Furthermore, the lack of information regarding baseline
drug tests from urine or hair samples could also contribute to lower prevalence
rates of substance abuse. Despite this, due to the extended observation period,
substance use was possible to record in clinical notes, and a detailed assessment
based on SCID data collection on substance use was conducted in a structured

manner.
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Routine administration of the Structured Clinical Interview for Diagnostic and
Statistical Manual of Mental Disorders Research Version [SCID - RV], used to assess
patients with first-episode psychosis, did not include the Structured Clinical
Interview for Diagnostic and Statistical Manual of Mental Disorders for Personality
Disorder [SCID-PD], therefore there are potential confounders for certain
personality disorders reported to be associated with aggression and violence that

could not be assessed.
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5. Conclusions

The interrelationships between clinical and nonclinical predictors of aggression and
violence proved complex and multifactorial. The research community is divided on
whether there is an intrinsic link between severe mental illness and violence or
whether sociodemographic factors play a role in this association. Several studies in
first-episode psychosis cohorts demonstrated high prevalence rates of aggression
and violence. However, systematic reviews and meta-analyses are challenging due

to the heterogeneity of radically different study methodologies.

The main objectives of this study of first-episode psychosis cohorts were to
determine the relationship between aggression and violence and sociodemographic
factors (age, gender, level of education, marital status), clinical factors (long
duration of untreated psychosis, lack of insight into the illness, higher positive
symptoms of the psychosis, depressive and manic symptoms), and different

patterns and types of substance use.

An additional aim of the study was to determine whether an extended observation

period may result in higher prevalence rates of aggression and violence.

Contrary to the expectations of this study, young age and male gender did not
demonstrate a significant relationship with aggression and violence, despite
statistically significant levels of the younger age of presentation among males and
higher prevalence rates of illicit substance use among males, contrary to the

results of several first episode studies.

Unequivocally statistically significant associations couldn’t be demonstrated in this
study between psychopathology and aggression despite the effort to reduce the

psychopathological variability through symptom-level research.

From a psychopathological perspective, there were no significant associations
between psychopathological factors and aggression and less severe violence.
However, as expected, severe violence, defined as violence causing injury to

others, was significantly associated with several clinical variables.

Using the data collected through the SCID interview, the prevalence of substance
misuse was similar to the general population in the given geographically defined

catchment area.



As opposed to cannabis, alcohol misuse and recent alcohol intake were significantly
associated with aggression and violence in the post-contact period. From illicit
substances, stimulant use and polysubstance use proved to have a statistically
significant correlation with aggression and violence in the pre-and post-contact

periods.

Given the high interest in the search for cannabis in first-episode psychosis and
chronic mental illness, an in-depth study has been conducted to evaluate its

potential ability to alter psychopathology and trigger aggression and violence.

Nevertheless, a statistically significant association was not found between cannabis
use and aggression or violence, except for recently consumed cannabis, which was
significantly associated with verbal aggression after contact. A withdrawal

syndrome may explain this phenomenon.

However, the role of cannabis as a “gate drug” had been demonstrated in this
study as most cannabis users had a history of misuse of other substances. This is
particularly concerning, as cannabis is used as a licit substance in the world. From
a clinical perspective, the extent of polysubstance use raises the difficulty in
assessing the impact of cannabis on clinical presentation and, ultimately, on

behaviour.

The extended observation period resulted in higher rates of aggression and violence
when results were compared to two previous results conducted in the same
catchment area utilising a similar methodology apart from a short, two weeks
observation period. This demonstrates that detailed analysis over a more extended
period may capture instances of aggression in pre-contact, particularly in the post-

contact period when the psychotic episode is considered to be in an active phase.

The intricate relationship between sociodemographic, clinical variables, substance
use, aggression, and violence prove challenging to disentangle. However, this
study demonstrated that alcohol and stimulant use is associated with aggressive
and violent behaviour in an individual with first-episode psychosis. Gender
disparities in substance use did not translate into gender differences in prevalence

rates of aggression and violence.



6. Closing remarks

Violence and aggression have been studied in various populations, including the
general population, those who use substances, and those with severe mental
illness, as research shows that aggressive and violent incidents are not uncommon

in these populations.

Unfortunately, due to high levels of victimisation and stigma associated with
mental health, the focus of attention has shifted to individuals with severe mental
illnesses. Criminal acts by seriously ill people continue to enjoy sensational
publicity, while aggression and violence are commonplace in the general
population, sub-forms of domestic violence, inter-communal violence, and

international conflict.

The value of early interventions in the first episode of psychosis is significant as
they aim to reduce symptoms, provide psychoeducation regarding illness and
substance use, and prevent higher rates of aggression and violence in mental

health settings.

Although several publications document a high prevalence of substance and
polysubstance misuse among individuals with severe mental illness, only a modest
proportion of individuals are referred to multiple services to address their mental
health and addiction problems. As a result, there is a significant need to improve
access to various services and to narrow the gap between addiction and mental
health services. This has a significant relevance as psychopathology and substance

abuse are potentially modifiable factors in reducing violence in this community.

As reiterated on several occasions in this work, research of aggression and violence
in connection with severe mental illness is a highly complex task due to the
multifaceted relationship between multiple variables and confounding factors. This
leads to a multitude of diverse research methodologies that hinder the attainment
of clarity on this subject, thereby necessitating further research to be conducted

to examine violence in severe mental illness in a more unified manner.

Therefore, the connection between severe mental disorders and violence is still

unclear and cannot be unequivocally explained at this time.
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Table No: 2

Psychopathological correlations with age group under and over 35 years

Mean rank Mann Whitney U P

18-34 Over 35
DUP 88.43 112.21 3351.500 0.004*
GAF 129.04 130.28 7701.500 0.897
SANS 134.25 117.65 6638.500 0.079
SAPS 137.17 115.30 6413.000 0.022
CDSS 123.22 134.55 6907.000 0.223
YMRS 56.51 57.79 1471.000 0.835
INSIGHT 100.55 89.28 3745.000 0.176

Table No: 3

Clinical correlations with lifetime illicit substance use

Mean rank Mann Whitney U P

Non-users Users
DUP 100.98 93.37 4279.500 0.343
GAF 120.37 126.63 7953.000 0.684
SANS 122.83 131.07 7478.500 0.366
SAPS 118.59 137.05 6948.500 0.045
CDss 132.14 120.94 7232.000 0.213
YMRS 53.22 59.78 1384.500 0.268
INSIGHT 4126.500 0.310

Table No: 4

Psychopathological correlations with comorbid alcohol use disorder

Mean rank Mann Whitney U P

Non-users Users
DUP 94.65 99.09 3078.000 0.609
GAF 123.87 135.26 6378.000 0.245
SANS 122.84 132.87 6251.000 0.305
SAPS 127.73 125.41 6793.000 0.814
CDSS 120.38 137.01 5774.000 0.087
YMRS 54.94 60.39 1055.500 0.406
INSIGHT 89.26 105.95 3318.000 0.046

DUP [Duration of Untreated Psychosis] based on Beiser scale, GAF (Global Assessment of Functioning),
SAPS (Scale for the Assessment of Positive Symptoms), SANS (Scale for the Assessment of Negative

Symptoms), CDSS (Calgary Depression Scale for Schizophrenia), Young Mania Rating Scale (YMRS),
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Insight - Birchwood Questionnaire, * = statistically significant

Table No: 5

Psychopathological correlations with past month’s alcohol use

Mean rank Mann Whitney U P

Non-users Users
DUP 97.56 92.05 2703.000 0.587
GAF 129.76 121.28 4997.000 0.452
SANS 123.18 139.29 4535.000 0.152
SAPS 125.66 134.83 4802. 500 0.424
CDSS 125.39 128.47 4901. 500 0.784
YMRS 56.11 58.28 884.500 0.097
INSIGHT 91.48 107.33 2569.000 0.780

Table No: 6

Psychopathological correlations with using the substance after contact with services

Mean rank Mann Whitney U P

Non-users Users
DUP 99.76 99.15 3921.000 0.784
GAF 130.36 125.75 6631.000 0. 647
SANS 124.19 135.12 6228.000 0.271
SAPS 126.48 133.29 6476.000 0.500
CDss 128.11 126.10 6706.500 0. 838
YMRS 57.99 54.48 1215.500 0.595
INSIGHT 94.62 99.17 3673.000 0.600

DUP [Duration of Untreated Psychosis] based on Beiser scale, GAF (Global Assessment of Functioning), SAPS
(Scale for the Assessment of Positive Symptoms), SANS (Scale for the Assessment of Negative Symptoms), CDSS
(Calgary Depression Scale for Schizophrenia), Young Mania Rating Scale (YMRS), Insight - Birchwood

Questionnaire
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Table No: 7

Psychopathological correlations with past month's cannabis use

Mean rank Mann Whitney U P

Non-users Users
DUP 102.02 85.6 3280.500 0.059
GAF 127.52 130.96 6500.000 0.735
SANS 127.99 124.55 6391.000 0.732
SAPS 122.47 141.78 5637.000 0.058
CDss 129.33 119.7 6083.000 0.33
YMRS 53.33 64.09 1053.000 0.097
INSIGHT 96.54 103.37 3179.000 0.225

Table No: 8

Psychopathological correlations with the past month's stimulant use

Mean rank Mann Whitney U P

Non-users Users
DUP 96.75 91.44 778.000 0.779
GAF 126.73 149.79 1382.000 0.251
SANS 127.17 115.18 1507. 500 0.546
SAPS 127.51 127.27 1789.000 0.99
CDss 124.95 142.5 1522.500 0.354
YMRS 56.49 56.71 366.000 0. 985
INSIGHT 93.85 113.68 773.500 0.242

DUP [Duration of Untreated Psychosis] based on Beiser scale, GAF (Global Assessment of Functioning), SAPS
(Scale for the Assessment of Positive Symptoms), SANS (Scale for the Assessment of Negative Symptoms), CDSS
(Calgary Depression Scale for Schizophrenia), Young Mania Rating Scale (YMRS), Insight - Birchwood

Questionnaire
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Table No: 9

MOAS score correlations with gender

Mean rank Mann Whitney U P
Males Females

Verbal aggression pre- 134.19 127.48 7820.500 0.359
contact
Verbal aggression post- 131.79 131.07 8197.500 0.914
contact
Aggression against 132.77 129.60 8042.500 0.480
property pre-contact
Aggression against 135.36 125.73 7637.000 0.044
property post-contact
Self-aggression pre- 130.16 132.24 8059.500 0.727
contact
Self-aggression  post- 133.04 129.20 8001.000 0.346
contact
Aggression against 131.18 131.98 8192.000 0.896
others pre-contact
Aggression against 133.62 128.33 7910.000 0.269
others post-contact
MOAS (Modified Overt Aggression Scale)
Table No: 10
Sociodemographic associations with any aggression

B S.E. Wald df Sig. Exp(B)
Gender -0.104 0.293 0.127 1 0.722 0.901
Age group under 35 years

-0.392 0.291 1.823 1 0.177 0.676
Single marital status

0.161 0.354 0.206 1 0.650 1.174
Educational level

-0.942 0.292 10.399 1 0.001* 0.390
Unemployed status 0.278 0.287 0.935 1 0.333 1.320
Living alone 0.526 0.269 3.807 1 0.051 1.691
Constant -0.158 0.551 0.082 1 0.774 0.854
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Table No: 11

Sociodemographic associations with violence

B S.E. Wald df Sig. Exp(B)
Gender -0.130 0.292 0.199 1 0.656 0.878
Age group under 35 years

0.036 0.288 0.016 1 0.900 1.037
Single marital status

0.134 0.351 0.146 1 0.702 1.143
Educational level -0.757 0.296 6.558 1 0.010* 0.469
Unemployment status

0.348 0.283 1.513 1 0.219 1.417
Living alone 0.413 0.267 2.386 1 0.122 1.511
Constant

-0.632 0.551 1.314 1 0.252 0.532

Table No: 12
MOAS score correlations with age groups under 35 and over 35 years
Mean rank Mann Whitney U P
Under 35 Over 35

Verbal aggression pre- 133.05 128.95 7816.500 0.518
contact
Verbal aggression post- 136.87 122. 65 7192.500 0.034
contact
Aggression against 133.80 127.71 7693.000 0.180
property pre-contact
Aggression against  135. 51 124.90 7415.500 0.028
property post-contact
Self-aggression pre- 130.32 136.08 7842.000 0.352
contact
Self-aggression  post- 134.27 129.60 7910.000 0.282
contact
Aggression against  133.30 128.53 7774.5 0.443
others pre-contact
Aggression against  135.48 124.94 7419. 500 0.029

others post-contact

MOAS (Modified Overt Aggression Scale)
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Table No: 13

Correlation of affective disorders and psychopathology.

Mean rank Mann Whitney U P

No aggression Any aggression
DUP 106.90 60.14 1565.500 0.001*
GAF 127.14 137.13 5543.000 0.357
SANS 134.46 106.53 4515.000 0.010*
SAPS 131.45 120.95 5427.000 0.336
CDSS 124.43 137.64 5154.500 0.217
YMRS 46.06 77.76 633.500 0.001*
INSIGHT 92.28 109.51 2796.000 0.064

Table No: 14

Correlation of substance-induced psychosis and psychopathology

Mean rank Mann Whitney U P

No SUD SuUD
DUP 100.44 71.95 1229.000 0.031
GAF 128.86 134.02 3471.500 0.712
SANS 127.39 132.22 3433.000 0.727
SAPS 129.23 127.34 3451.500 0.894
CDSS 125.62 140.53 3135.000 0.271
YMRS 57.75 48.28 389.500 0.389
INSIGHT 95.27 107.08 1508.500 0.368

DUP [Duration of Untreated Psychosis] based on Beiser scale, GAF (Global Assessment of Functioning), SAPS
(Scale for the Assessment of Positive Symptoms), SANS (Scale for the Assessment of Negative Symptoms), CDSS
(Calgary Depression Scale for Schizophrenia), Young Mania Rating Scale (YMRS), Insight - Birchwood

Questionnaire, * = statistically significant
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Table No: 15

Correlation of any aggression with psychopathology

Mean rank Mann Whitney U P

No aggression Any aggression
DUP 99.60 95.68 4491.000 0.627
GAF 146.80 114.92 6218.500 <0.001*
SANS 120.89 134.32 7247.000 0.143
SAPS 115.51 141.19 6589.500 0.006*
CDSS 132.39 122.98 7455.000 0.297
YMRS 49.68 64.72 1170.500 0.012
INSIGHT 100.38 92.63 4236.000 0.333

Table No: 16

Association between pre-contact any aggression and psychopathology

Mean rank Mann Whitney U P

No aggression Aggression
DUP 95.47 100.05 4424.500 0.571
GAF 141.02 115.62 6624.000 0.006
SANS 123.08 134.19 7324.000 0.228
SAPS 118.09 143.12 6538.500 0.007
CDSS 129.88 124.33 7557.000 0.543
YMRS 50.93 65.84 1134.500 0.014
INSIGHT 100.03 91.34 4043.500 0.286

Table No: 17

Correlation between any post-contact aggression and psychopathology

Mean rank Mann Whitney U P

No aggression Aggression
DUP 98.72 94.00 3425.000 0.608
GAF 132.51 122.01 6253.500 0.302
SANS 127.29 129.85 6401.000 0.802
SAPS 123.90 142.37 5653.500 0.074
CDSS 134.96 107.89 5067.500 0.007*
YMRS 54.52 63.85 1039.500 0.166
INSIGHT 99.00 89.21 3146.500 0.287

DUP [Duration of Untreated Psychosis] based on Beiser scale, GAF (Global Assessment of Functioning), SAPS
(Scale for the Assessment of Positive Symptoms), SANS (Scale for the Assessment of Negative Symptoms), CDSS
(Calgary Depression Scale for Schizophrenia), Young Mania Rating Scale (YMRS), Insight - Birchwood

Questionnaire, * = statistically significant
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Table No: 18

Associations between violence and psychopathology

Mean rank Mann Whitney U P

Non-violent Violent
DUP 96.04 99.50 4428.000 0.670
GAF 138.65 117.38 6813.500 0.022
SANS 123.91 133.56 7337.500 0.298
SAPS 118.41 143.85 6436.500 0.007
CDSS 128.93 125.44 7586.000 0.704
YMRS 51.40 65.78 1131.500 0.018
INSIGHT 100.19 90.88 3980.500 0.255

Table No: 19

Correlation of pre-contact violence with psychopathology

Mean rank Mann Whitney U P

Non-violent Violent
DUP 96.23 100.34 3849.500 0.636
GAF 139.78 107.03 5348.500 0.001*
SANS 124.07 136.77 6259.500 0.199
SAPS 120.99 147.39 5546.500 0.009*
CDSS 127.05 128.53 6735.500 0.881
YMRS 53.98 64.33 1078.000 0.113
INSIGHT 97.26 94.73 3783.500 0.771

Table No: 20

Correlation of post-contact violence with psychopathology

Mean rank Mann Whitney U P

Non-violent Violent
DUP 99.09 89.47 2335.000 0.374
GAF 132.49 115.73 4242.500 0.164
SANS 125.33 141.56 3903.500 0.188
SAPS 127.00 139.26 4084.000 0.326
CDSS 130.32 112.84 3765.000 0.154
YMRS 57.24 55.53 752.500 0.841
INSIGHT 97.77 89.38 2157.000 0.453

DUP [Duration of Untreated Psychosis] based on Beiser scale, GAF (Global Assessment of Functioning), SAPS
(Scale for the Assessment of Positive Symptoms), SANS (Scale for the Assessment of Negative Symptoms), CDSS
(Calgary Depression Scale for Schizophrenia), Young Mania Rating Scale (YMRS), Insight - Birchwood

Questionnaire, * = statistically significant
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Table No: 21

Correlations between severe violence and psychopathology

Mean rank Mann Whitney U P

Non-violent Violent
DUP 96.32 101.58 1985.500 0.659
GAF 133.38 97.66 2788.000 0.007*
SANS 125.45 137.13 3290.000 0.381
SAPS 122.14 168.34 2261.000 0.001*
CDSS 131.81 91.29 2451.500 0.002*
YMRS 52.08 85.07 299.000 0.001*
INSIGHT 96.14 91.13 1957.500 0.681

DUP [Duration of Untreated Psychosis] based on Beiser scale, GAF (Global Assessment of Functioning), SAPS

(Scale for the Assessment of Positive Symptoms), SANS (Scale for the Assessment of Negative Symptoms), CDSS

(Calgary Depression Scale for Schizophrenia), Young Mania Rating Scale (YMRS), Insight -
Questionnaire, * = statistically significant
Table No: 22

MOAS score correlations with co-morbid alcohol use disorder

Mean rank Mann Whitney U P
No AUD AUD

Verbal aggression pre- 124.49 143.54 6228.500 0.013
contact

Verbal aggression post- 126.39 139.41 6567.000 0.063
contact

Aggression against 128.06 135.79 6864.500 0.103
property pre-contact

Aggression against  129.45 132.77 7 111.500 0.510
property post-contact

Self-aggression pre- 130.45 130.61 7289.000 0.980
contact

Self-aggression  post- 129.30 133.10 7085.000 0.377
contact

Aggression against  126.47 139.26 6580.000 0.049
others pre-contact

Aggression against  126.42 139.35 6572.000 0.010*

others post-contact

MOAS (Modified Overt Aggression Scale), * = statistically significant

Birchwood
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Table No: 23

MOAS score correlations with lifetime substance use

Mean rank Mann Whitney U P
Non-users Users
Verbal aggression pre- 124.49 143.54 6228.500 0.013
contact
Verbal aggression post- 126.39 139.41 6567.000 0.063
contact
Aggression against 128.06 135.79 6864.500 0.103
property pre-contact
Aggression against  129.45 132.77 7111.500 0.510
property post-contact
Self-aggression pre- 134.61 128.67 7101.000 0.758
contact
Self-aggression post- 130.61 128.67 7086.000 0.380
contact
Aggression against others 129.31 133.09 6580.000 0.049
pre-contact
Aggression against others 126.47 139.26 6572.500 0.010*

post-contact

MOAS (Modified Overt Aggression Scale), * = statistically significant
Table No: 24

MOAS score correlations with lifetime cannabis use

Mean rank Mann Whitney U P
Non-user User
Verbal aggression pre- 127.13 136.91 7849.000 0.175
contact
Verbal aggression post- 128.14 135.67 7995.000 0.251
contact
Aggression against  129.18 134.38 8145.500 0.214
property pre-contact
Aggression against 127.63 136.30 7921.000 0.066
property post-contact
Self-aggression pre- 131.78 131.15 8442.000 0.916
contact
Self-aggression  post- 129.32 134.20 8167.000 0.225
contact
Aggression against 127.64 136.28 7923. 500 0.155
others pre-contact
Aggression against 129.26 134.27 8158.000 0.287

others post-contact

MOAS (Modified Overt Aggression Scale)
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Table No: 25

MOAS score correlations with the past month's cannabis use

Mean rank Mann Whitney U P
Verbal aggression pre- 130.23 134.66 6775. 500 0.576
contact
Verbal aggression post- 126.10 144.95 6003.500 0.009*
contact
Aggression against 130.82 133.20 6885.000 0.625
property pre-contact
Aggression against 127.87 140.54 6334.500 0.015
property post-contact
Self-aggression pre- 133.42 126.72 6654.000 0.304
contact
Self-aggression  post- 130.71 133.48 6864.000 0.513
contact
Aggression against 126.62 143.66 6100.500 0.011
others pre-contact
Aggression against 130.63 133. 67 6849.500 0.557

others post-contact

MOAS (Modified Overt Aggression Scale)
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Table No: 26

MOAS score correlations with lifetime stimulant use

Mean rank Mann Whitney U P
Non-users Users
Verbal aggression pre- 129.42 136.18 5784.000 0.424
contact
Verbal aggression post- 127.84 141.35 5468.500 0.079
contact
Aggression against  130.37 133.06 5974.500 0.606
property pre-contact
Aggression against 127.57 142.26 5413.000 0.008*
property post-contact
Self-aggression pre- 126.66 145.23 5232.000 0.007*
contact
Self-aggression  post- 129.68 135.34 5835.500 0.231
contact
Aggression against 127.83 141.39 5466.000 0.057
others pre-contact
Aggression against 129.34 136.46 5767.000 0.198

others post-contact

MOAS (Modified Overt Aggression Scale)
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Table No: 27

MOAS score correlations with the past month's stimulant use

Mean rank Mann Whitney U P
Non-user User
Verbal aggression pre- 131.03 130.53 1838.000 0.974
contact
Verbal aggression post- 129.33 158.37 1434.500 0.038
contact
Aggression against 131.13 128.80 1812.000 0.805
property pre-contact
Aggression against  130.67 136.40 1764.000 0.569
property post-contact
Self-aggression pre- 129.57 154.15 1492.500 0.047
contact
Self-aggression  post- 130.99 131.20 1842.000 0.980
contact
Aggression against 130.68 136.17 1767.500 0.672
others pre-contact
Aggression against  130.10 145.18 1623.000 0.112

others post-contact

MOAS (Modified Overt Aggression Scale)
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